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PART   I. 

OFFICERS   OF  THE   CORPS  OF  ENGINEERS. 
Status,  changes,  and  distribntion  of  officers  of  corps,  3;  officers  detached,  4. 

FORTIFICATIONS. 

Projects  and  estimates,  4;  appropriations,  allotments,  5;  Portland  Harbor,  Me., 
Boston  Harbor,  Mass.,  6;  Narragansett  Bay,  R.  I.,  New  York  Harbor,  N.  Y.,  7; 
Philadelphia,  Pa.,  8:  Washington,  D.  C,  Hampton  Roads,  Va.,  sewerage  system 
and  water  supply  at  Fort  Monroe,  Va.,  9;  Wilmington,  N.  C,  Charleston,  8.  C.,  10; 
Savannah,  Ga.,  Pensacola  Harbor,  Fla.,  Mobile,  Ala.,  New  Orleans,  La.,  San  Fran- 
cisco Harbor,  Cal.,  11;  gnu  and  mortar  batteries  and  platforms,  12 ;  preservation 
and  repair  of  fortifications,  13.  Sites  for  for  titi  cat  ions:  Portland  Harbor,  Me., 
Narragansett  Bay,  R.  I.,  13:  Fort  Wads  worth,  N.  Y.,  Baltimore,  Md.,  Charleston, 
S.  C,  14. 

SEA  WALLS  AND  EMBANKMENTS. 

Sandy  Hook,  N.  J.,  14 ;  Bedloes  Island,  N. Y.,  Davids  Island,  N.  Y.,  Fort  Schnyler,  N.Y., 

Fort  McHenry,  Md.,  15. 

ESTIMATES  OF  APPROPRUTIONS  FOR  FORTIFICATIONS  REQUIRED  FOR 

1896-W 15 

THE  BOARD  OF  ENGINEERS. 

Constitution  of  Board,  15;  summary  of  reports  rendered,  16;  personal  inspret       ■; 
made,  additional  duties  of  members,  17. 

POST  OF  WILLETS  POINT,  NEW"  YORK.— U.  S.  ENGINEER  SCHOOL.— BAT- 
TALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  in  command,  Lieut.  Col.  W.  R.  Kinci,  Corps  of  Engineers — 

Post  of  Willets  Point,  U.  S.  Engineer  School,  Battalion  of  Engineers,  Engineer  Depot, 

18;  estimates,  19. 

RIVER  AND  HARBOR  IMPROVEMENTS. 

General  statement,  19 ;  removal  of  wrecks,  establishment  of  harbor  lines,  exam- 
ination of  bills  for  bridges,  construction  of  bridges  across  navigable  waters,  bridges 
obstructing  navigation,  occupancy  and  injury  of  public  works,  engineer  divisions. 
South  Pass  of  the  Mississippi  River,  21 ;  survey  of  cunal  routes  from  Lake  Erie  to 
the  Ohio  River,  22. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 
In  the  charge  of  Lieut.  Col.  D.  P.  Heap,  Corps  of  Engineers— 

St.  Croix  River,  Me.,  22;  Lubec  Channel,  Me.,  Moosabec  Bar,  Me.,  23;  Narraguagus 
River,  Me.,  24;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Plarbor, 
Me.,  Bagaduce  River,  Me.,  25;  Penobscot  River,  Me.,  26;  lielfast  Harbor,  Me.,  27; 
Camden  Harbor,  Me. ,  28 ;  Rockland  Harbor,  Me. ,  29 ;  Kennebec  River,  Me.,  30 ;  Har- 
raseeket  River,  Me.,  31 ;  Portland  Harbor,  Me.,  32 ;  channel  in  Back  Cove,  Portland, 
Me.,  33;  Saco  River,  Me.,  34;  Bellamy  River,  N.H.,35;  Cocheco  River, N.H.,  36; 
harbor  of  refuge  at  Little  Harbor,  N.  H.,  37;  examinations  and  surveys,  38. 
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In  thk  charge  of  Lieut.  Col.  S.  M.  Mansfield^  Corps  of  Engineers — 

Newboryport  Harbor,  Mass.,  39;  Merrimac  River,  Mass.,  40;  Powow  River,  Mass., 
Ipswich  River,  Mass.,  41;  Essex  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Cape 
Ann,  Mass.,  42;  Gloucester  Harbor,  Mass.,  43 ;  Manchester  Harbor,  Mass.,  44 ;  Salem 
Harbor,  Mass.,  Lynn  Harbor,  Mass.,  45;  Winthrop  Harbor,  Mass.,  Mystic  and 
Maiden  rivers.  Mass.,  46;  Boston  Harbor,  Mass.,  47;  Weymouth  River,  Mass.,  49; 
Hingham  Haroor,  Mass.,  Scituate  Harbor,  Mass.,  50;  Plymouth  Harbor,  Mass.,  51; 
Kingston  Harbor,  Mass.,  Wellfleet  Harbor,  Mass.,  Provincetown  Harbor,  Mass., 
52;  Chatham  Harbor,  Mass.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  ezaminationB  and  surveys,  53. 

In  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyannis,  Mass.,  55;  harbor  of  refuge  at  Nantucket,  Mass.,  Mar- 
thas Vineyard  iuner  harbor  at  Edgartown,  Mass.,  56;  harbor  at  Vineyard  Haven, 
Mass.,  57;  harbor  of  refuge  at  Woods  Hole,  Mass.,  Wareham  Harbor,  Mass.,  58; 
New  Bedford  Harbor,  Mass.,  59;  Canapitsit  Channel,  Mass.,  Taunton  River,  Mass., 
60;  Pawtucket  River,  R.  I.,  61;  Providence  River  and  Narragansett  Bay,  R.  I.,  62; 
removal  of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  63;  Newport  Harbor,  R,  I.^ 
64;  harbor  of  refuge  at  Point  Judith,  R.  I.,  65;  entrance  to  Point  Judith  Pond,  R. 
I^  harbor  of  refuge  at  Block  Island,  R.  I.,  66;  Pawcatuck  River,  R.  I.  and  Conn., 
67;  harbor  of  refuge  at  Stonin^ton,Conn.,  68;  removing  sunken  vessels  or  crafb 
obstructing  or  endangering  navigation,  69;  examinations  and  surveys,  71. 

In  the  charge  of  Col.  Henry  M.  Robert,  Corps  of  Engineers — 

Mystic  River,  Conn.,  73;  Thames  River,  Conn.,  74;  Connecticut  River,  Mass.  and 
Conn.,  75;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  77;  New  Haven  Harbor, 
Conn.,  breakwaters  at  New  Haven,  Conn.,  78;  Housatonic  River,  Conn.,  Bridge- 
port Harbor,  Conn.,  80;  Black  Rock  Harbor,  Conn.,  Sangatuck  River,  Conn.,  82; 
Korwalk  Harbor,  Conn.,  Wilsons  Point  Harbor,  Conn.,  83;  Five  Mile  River  Har- 
bor, Conn.,  Stamford  Harbor,  Conn.,  84:  harbor  at  Cos  Cob  and  Mianus  River, 
Conn.,  85;  Port  Chester  Harbor,  N.  Y.,86;  Larchmont  Harbor,  N.  Y.,  East  Chester 
Creek,  N.  Y..  87;  Greeuport  Harbor,  N.  Y.,  88;  Port  Jefferson  Harbor,  N.  Y.,  Hunt- 
ington Harbor,  N.  Y.,  89;  Glen  Cove  Harbor,  N.  Y.,  90;  P'lushing  Bay,  N.  Y., 
Patchogue  River,  N.  Y.,  91;  Browns  Creek,  Sayville,  N.  Y.,  92;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and  survey,  93. 

In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  EnciIneers — 

Hudson  River,  N.  Y.,  95;  harbor  at  Saugerties,  N.  Y.,  96;  harbor  at  Rondout,  N.  Y., 
97;  Wappinger  Creek,  N.  Y.,  Harlem  River,  N.  Y.,  98;  p:a8t  River  and  Hell  Gate, 
N.  Y.,  100;  Newtown  Creek,  N.  Y.,  Buttermilk  Channel,  New  York  Harbor,  102; 
Gowanus  Bay,  N.  Y.,  Red  Hook,  Gowanus  Creek,  and  Bay  Ridge  channels,  103;  New 
York  Harbor,  N.  Y.,  105;  Jamaica  Bay,  N.  Y.,  Raritan  Bay,  N.  J.,  106;  Sumpawanus 
Inlet,  N.  Y.,  107;  Canarsie  Bay,  N.  Y.,  108;  Sheepshead  Bay,  N.  Y.,  Arthur  Kill,  N.  Y. 
and  N.  J.,  109;  channel  between  Staten  Island  and  New  Jersey,  110;  Passaic  River, 
N.  J.,  Ill :  Elizabeth  River,  N.  J.,  112;  Rahway  River.  N.  J.,  113 ;  Raritan  River,  N.  J., 
114 ;  South  River,  N.  J.,  115;  Key  port  Harbor,  N.  J.,  116;  Mattawan  Creek,  N.  J.,  117; 
Shoal  Harbor  and  Compton  Creek,  N.  J.,  118;  Shrewsbury  River,  N.  J.,  Manasquan 
(Squan)  River,  N.  J.,  119;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  examinations  and  survey,  120. 

In  thk  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers— 

Delaware  River,  N.  J.  and  Pa.,  122;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.J.,  124;  Schuylkill  River,  Pa.,  125;  ice  harbor  at  Marcus  Hook,  Pa.,  ice  harbor 
at  head  of  Delaware  Bay,  Del.,  126;  construction  of  iron  pier  in  Delaware  Bay, 
near  Lewes,  Del.,  Delaware  Breakwater,  Del.,  127;  Rancocas  River,  N.  J.,  129; 
Alloway  Creek,  N.  J.,  Salem  River,  N.  J.,  130 ;  Goshen  Creek,  N.  J.,  Frankford  Creek, 
Pa.,  131 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation^ 
examinations  and  surveys,  132. 

In  thk  charge  of  William  F.  Smith,  United  Statf:s  Agent,  Major  of  Engi- 
neers, U.  S.  Army,  retired — 

Wilmington  Harbor,  Del.,  134;  ice  harbor  at  New  Castle  Del.,  Appoquinimink 
River,  Del.,  135;  Smyrna  River,  Del.,  136;  Murderkill  River,  Del. ^  137;  Mispillion 
River,  Del.,  138;  Broadkiln  River,  Del.,  inland  waterway  from  Chincoteague  Bay, 
Vs.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  139:  Susquehanna  River  above  and 
below  Havre  de  Grace,  Md.,  141;  Elk  River,  Md.,  Fairlee  Creek,  Md.,  Chester 
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Rirer,  Md.,  from  Crnmpton  to  Jones  Landing,  142;  Choptauk  River,  Md.,  143;  La 
Trappe  River,  Md.,  Warwick  River,  Md..  144 ;  Cambridge  Harbor.  Md.,  145 ;  Broad 
Creek  River,  Del.,  146 ;  Wicomico  River,  Md.,  147 ;  Manokin  River,  Md.,  148 ;  harbor 
and  approaches  at  Cape  Charles  City,  Va.,  149;  removing]:  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  surveys,  150. 

In  the  charge  of  Lieut.  Col.  Petbu  C.  Hains.  Corps  of  Engineers — 

Patapsco  River  and  channel  to  Baltimore,  Md.,  152;  channel  to  Curtis  Bay  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  James  River,  Va.,  154;  profection  of 
Jamestown  Island,  Va.,  route  for  the  construction  of  the  Che6ai>eake  and  Delaware 
Canal;  156 ;  examination  and  survey,  157. 

In  the  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers^ 

Potomac  River  at  Washington,  D.  C,  157;  Anacostia  River,  at  W^ashington,  D.  C, 
Occoquan  Creek,  Va.,  159;  Aqnia  Creek,  Va.,  160;  Nomini  Creek,  Va.,  161;  Lower 
Machodoc  Creek,  Va.,  162;  Rappahannock  River,  Va.,  Urbana  Creek,  Va.,  163; 
York  River,  Va.,  164;  Mattaponi  River,  Va.,  165;  Pamunkey  River,  Va.,  exam- 
inations and  surveys,  166. 

In  the  charge  of  Capt.  T.  L.  Casey,  Corps  of  Engineers- 

Harbor  at  Norfolk  and  its  approaches,  Va.,  168;  approach  to  Norfolk  Harbor  and 
the  United  States  (Norfolk)  navy -yard,  between  Lambert  Point  and  Fort  Norfolk, 
Va.,  169;  Nansemond  River,  A'^a.,  170;  Chickahomiuy  River,  Va.,  Appomattox 
River,  Va.,  171;  inland  water  route  from  Norfolk  Karbor,  Va.,  to  Albemarle 
Sound,  N.  C.,  through  Currituck  Sound,  173;  North  Landing  River,  Va.  andN.  C, 
Roanoke  River,  N.  C,  174;  Pasquotank  River,  N.  C,  175;  Mackeys  Creek,  N.  C, 
removing  sunken  vessels  or  craft  obstrnctiug  or  endangering  navigation,  176;  sur- 
vey of  waterways  connecting  Dismal  Swamp  Canal,  Va.,  with  the  sounds  of  Nortii 
Carolina,  examinations  and  survey,  177. 

In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engineers — 

Ocracoke  Inlet,  N.  C,  Fishing  Creek,  N.  C,  178:  Pamlico  and  Tar  rivers,  N.  C,  179: 
Contentnia  Creek,  N.  C,  Trent  River,  N.  C,  180;  Neuse  River,  N.  C,  181;  inland 
waterway  between  Newborn  and  Beaufort,  N.  C,  182;  harbor  at  Beaufort,  N.  C, 
inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  183;  inland  water- 
way between  New  River  and  Swansboro,  N.  C,  New  River,  N.  C.,  184;  North  East 
(Cape  Fear)  River,  N.  C,  185;  Black  River,  N.  C.,  Cape  Fear  River  above  Wilming- 
ton, N.  C,  186;  Cape  Fear  River  at  and  below  Wilmington  N,.  C,  187;  Lockwoods 
Folly  River,  N.  C,  Georgetown  Harbor,  S.  C,  189;  Winyaw  Bay,  S.  C,  190;  exami- 
nations and  surveys,  191. 

In  the  charge  of  Capt.  Fiibderic  V.  Abbot,  Corps  of  Engineers — 

Waccamaw  River,  N.  C.  and  S.  C,  192;  Lumber  River,  N.  C.  and  S.  C,  Little  Pedee 
River,  8.  C,  193;  Great  Pedee  River,  S.  C,  Clark  River,  S.  C,  Mingo  Creek,  S.  C, 
1S4;  Santee  River,  S.  C,  Wateree  River,  S.  C,  195;  Congaree  River,  S.  C,  Charles- 
ton Harbor,  S.  C,  196;  Ashley  River,  S.  C,  Wappoo  Cut,  S.  C,  Edisto  River,  S.  C, 
Salkahatchie  River,  S.  C,  197;  Beaufort  River,  S.  C,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  198. 

In  the  ctiARGE  of  Capt.  O.  M.  Carter,  Corps  of  Engineers— 

Savannah  Harbor,  Ga.,  198;  Savannah  River,  Ga.,  200;  Savannah  River  above 
Augusta,  Ga.,  201;  Darien  Harbor,  Ga.,  Altamaha  River,  Ga.,  202;  Oconee  River, 
Ga.,  2(^;  Ocmulgee  River,  Ga.,  Brunswick  Harbor,  Ga.,2C4;  Brunswick  Outer  Bar, 
Ga.,  Jekyl  Creek,  Ga.,  205;  Cumberland  Sound,  Ga.,  inside  water  route  between 
Savannah,  Ga.,  and  Fernandina,  P'la.,  206;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  surveys,  207. 

In  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers— 

St.  Johns  River,  Fla.,  208;  Upper  St.  Johns  River,  Fla.,  210;  Volusia  Bar,  Fla., 
Ooklawaha  River,  Fla.,  211;  St.  Augustine  Harbor,  Fla.,  212;  Indian  River,  Fla., 
213;  northwest  entrance,  Key  W^est  Harbor,  Fla.,  215;  Caloosahatchee  River,  Fla., 
Charlotte  Harbor  and  Pease  Creek,  Fla.,  216;  Sarasota  Bay,  Fla.,  217;  Manatee 
River,  Fla.,  218;  Withlacoochee  River,  Fla.,  219;  Suwanee  River,  Fla.,  220; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examina* 
tions  and  surveys,  221. 
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In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Enuineerjs^ 

Apalachicohi  Bay,  Fla.,  223;  Apalachicola  River,  tho  Cut-off,  and  Lower  Chipola 
River,  Fla.,  224;  Flint  River,  Ga.,  225;  Chattahoochee  River,  Ga.  and  Ala.,  227; 
Choctawhatchee  River,  Fla.  and  Ala.,  228;  harbor  at  Pensacola,  Fla.,  229;  Esram- 
bia  and  Conecuh  rivers,  Fla. and  Ala.,  230;  Alabama  River,  Ala.,  231 ;  Coosa  River, 
Ga.  and  Ala.,  233;  operating  and  care  of  caualrt  and  other  works  of  navigation  on 
Coosa  River,  Ga.  and  Ala.,  examination,  235. 

In  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers— 

Mobile  Harbor,  Ala.,  235;  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels 
Creek,  236;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  237;  Noxubee  River, 
Miss.,  Pascajroula  River,  Miss.,  2^9;  Chickasahay  River,  MiKS  ,  Leaf  River,  Miss., 
210;  harbor  at  Biloxi  Bay,  Miss.,  Pearl  River  below  Jackson,  Miss.,  241;  Pearl 
River  between  Carthage  and  Jackson,  Mi.ss.,  Pearl  River  between  Ediuburg  and 
Carthage,  Miss.,  242;  Bogue  Chitto,  La.,  removing  siinkeu  ve^ssels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  survey,  243. 

In  tiik  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers — 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  244;  Che- 
iuncte  River  and  Bogue  Falia,  La.,  245;  Tick  law  River  and  its  tributaries,  La., 
246;  Amite  River  and  Bayou  Manchae,  La.,  247;  bayou  Lafourche,  La.,  248; 
Bayou  Terrebonne,  La.,  Bayou  Plaquemine,  Ciraud  River,  and  Pigeon  bayous.  La., 
249;  Bayou  Coiirtableau,  La.,  251 ;  Bayou  Teche.  La.,  252;  channel,  bay,  and  passes 
of  I?ayou  Vermilion,  La.,  253;  Mermentau  River  and  tributaries,  La.,  254;  mouth 
and  passes  of  Calcasieu  River,  La.,  255;  harbor  at  ^Sabine  Pass,  I  ex.,  257;  Sabine 
River,  Tex..  25.S;  Neches  River,  Tex.,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  259;  examinations,  260. 

In  the  chahge  of  Capt.  John  Millis,  Corps  of  Engineers — 
Examinations  of  Baton  Rouge  Harbor  and  harbor  at  Bayou  Sara,  La.,  261. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Entrance  to  Galveston  Harbor,  Tex.,  261 ;  ship  channel  in  Galveston  Bay,  Tex.,  262; 
channel  in  West  Galveston  Hay,  Tex.,  26i^ ;  Trinity  River,  Tex.,  Cedar  Bayou,  Tex., 
264;  Buffalo  Bayou,  Tox,,  harbor  at  Brazos  Santiago,  Tex.,  265;  examinations  and 
survey,  266. 

WESTERN  RIVERS. 

In  the  charge  of  Capt.  J.  H.  Willard,  Coups  of  Engineers — 

Red  River,  La.  and  Ark.,  267;  Red  River  abovo  Fulton,  Ark.,  268;  Cypress  Bayou, 
Tex.  and  La.,  Ouachita  and  Black  rivers,  Ark.  and  La.,  269;  Bayous  D'Arbonne 
and  Corney,  La.,  Bayou  Bartholomew,  La.  and  Ark.,  271;  Boeuf  River,  La.,  272; 
Tensas  River  and  Bayou  Ma^*on,  La.,  Big  Black  River,  Miss.,  273;  Yazoo  River, 
Miss.,  mouth  of  Yazoo  River  and  harbor  at  Vicksburg,  Miss.,  274;  Tchula  Lake, 
>Iiss.,  275;  Tallahatchee  River,  Miss.,  Steele  and  \Vashin«^ton  bayous,  Miss.,  276; 
Big  Sunflower  River,  Miss.,  277;  Big  Hatchee  River,  Tenn.,  water-gauges  on  Mis- 
sissippi River  and  its  principal  tributaries,  278;  examinations,  279. 

In  the  charge  of  Lieut.  W.  L.  Sibert,  Corps  of  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  280;  improving  Arkan- 
sas River,  Ark.,  281;  Fourche  Le  Fevre  River,  Ark..  Petit  Jean  River,  Ark.,  282; 
White  River,  Ark.,  Cache  River,  Ark.,  283;  Black  River,  Ark.  and  Mo.,  284;  Cur- 
rent River,  Ark.  and  Mo.,  St.  Francis  River,  Ark.,  285;  St.  Francis  River,  Mo., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examina- 
tions, 286. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  Mis8is.sii)pi  River,  287 ;  improving  Mississippi  River 
between  Ohio  and  Missouri  rivers,  288;  harbor  at  St.  Louis,  Mo.,  289;  Kaskaskia 
River,  111.,  290. 

In  the  charge  of  Lieut.  Chas.  Keller,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  oil  Upper  Mississippi  River,  improving  Mis- 
sissippi Kiver  between  Missouri  River  and  Minneapolis,  291;  operating  and  care 
of  Des  Moines  Rapids  Canal  and  Drr  Pock,  oi)erating  and  care  oi  Galena  River 
improvement.  111..  Mississippi  River  bfjf. ween  Minneapolis  and  St.  Paul,  construc- 
tion of  Lock  and  Dam  No.  2,  292;  ex^i^  I  nations  and  surveys,  293. 
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In  the  charge  op  Maj.  W.  A.  Jones,  Corps  of  Engineers— 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  construction  of  reservoirs  at 
headwaters  of  Mississippi  Kiver,  294 ;  operating  and  care  of  reservoirs  at  headwaters 
of  Mississippi  River,  295;  Chippewa  River,  including  Yellow  Jianks,  Wis.,  296; 
St.  Croix  River,  Wis.  and  Minn.,  297;  Minnesota  River,  Minn.,  298;  Red  Riverof  the 
North,  Minn,  and  N.  Dak.,  gauging  Mississijipi  River  at  or  near  St.  Paul,  Minn.,  299; 
examinations,  300. 

In  the  charge  of  Capt.  Harry  F.  Hodges,  Corps  op  Engineers — 

Missouri  River  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits  of  Sioux  City, 
Iowa,  301;  removal  of  snags  and  other  obstructions  in  the  Missouri  River  above 
Sioux  City,  Iowa,  303;  Yellowstone  River,  Mont,  and  N.  Dak.,  examinations,  304. 

In  the  charge  of  Capt.  JoirN  Biddle,  Corps  of  Engineers— 

Obion  River,  Tenn.,  Forked  Deer  River,  Tenn.,  30.5;  Cumberland  River,  Tenn.  and 
Ky.,  306 ;  Caney  Fork  River,  Tenn.,  309 ;  survey,  310. 

In  the  charge  of  Capt.  T.  A.  Bingham,  Corps  of  Engineers — 

Tennessee  River,  310;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River, 
Hiwassoe  River,  Tenn.,  313;  French  Broad  River,  Tenn.,  314;  Little  Pigeon  River, 
Tenn.,  Clinch  River,  Tenn.,  315. 

In  the  charge  of  Lieut.  Col.  Amos  Stickney,  Corps  op  Engineers— 

Ohio  River,  316 ;  operating  snag  boat  on  Ohio  River,  319 ;  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  movable  dam  in  Ohio  River  below 
mouth  of  Beaver  River,  Pa.,  movable  Dam  No.  2,  Ohio  River,  ice  harbor  at  month 
of  Muskingum  River,  Ohio,  320;  Muskingum  River,  Ohio,  321 ;  operating  and  care  of 
locks  and  dams  on  Muskingum  River,  Ohio,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examination  and  surveys,  322. 

In  the  charge  of  Maj.  R.  L.  Hoxie,  Corps  of  Engineers — 

Monongahela  River,  W.  Va.  and  Pa.,  323;  operating  and  care  of  Locks  and  Dams 
Nos.  8  and  9,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  7,  Monongahela 
River,  324;  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River,  purchase  of 
locks  and  dams  of  Monongahela  Navigation  Company  on  Monongahela  River,  32.5 ; 
Cheat  River,  W.  Va.,  Allegheny  River,  Pj^.,  dam  at  Herr  Island,  Allegheny  River, 
near  Pittsburg,  Pa.,  326;  examination,  327. 

In  the  charge  of  Capt.  James  G.  Warren,  Corps  of  Engineers — 

Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  328;  Indiana  Chute,  Falls  of  the  Ohio 
River,  329 ;  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  Wabash 
River,  Ind.  and  111.,  330;  White  River,  Ind.,  332. 

In  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers— 

Great  Kanawha  River,  W.  Va.,  332;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River.  W.  Va.,  Elk  River,  W.  Va.,  Gauley  River,  W.  Va.,  334;  New 
River,  Va.  and  W.  Va.,  335;  examinations,  336. 

In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers — 

Tradewater  River,  Ky.,  336;  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  337;  operating  and  care  of  locks  and  dams 
on  Green  and  Barren  Rivers,  Ky.,  Rough  River,  Ky.,  Kentucky  River,  Ky..  338; 
operating  and  care  of  locks  and  damson  Kentucky  Kiver,  Ky.,  339;  Licking  River, 
Ky.,  between  Farmers  and  West  Liberty,  Bij":  i^audy  River,  W.  Va.  and  Ky.,  340; 
Levisa  Fork  of  Big  Sandy  River,  Ky.,  Tug  Fork  ol'Big  yan«  y  River,  W.  Va.  and 
Ky.,  341;  Guyandotte  River,  W.  Va.,  Little  Kanawha  River,  W.  Va.,  operating 
and  care  of  lock  and  dam  on  Little  Kanawha  River;  W^.  Va.,  342;  examinations. 


343. 
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LAKE  RIVEES  AND  HARBORS. 
In  the  charge  op  Maj.  Clinton  B.  Sears,  Corps  of  Engineers—- 

Harbor  at  Grand  Marais,  Mina.,  343;  harbor  at  Agate  Bay,  Minn.,  344:  harbor  at 
Duluth,  Minn.,  345;  harbor  at  Superior  Bay  and  St.  Lonis  Bay,  Wis.,  346;  harbor 
at  Ashland,  Wis.,  347;  harbor  at  Ontonagon,  Mich.,  348;  Eagle  Harbor,  Mich., 
waterway  from  Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake  and  River, 
Mich.,  349 ;  operating  and  care  of  waterway  from  Keweenaw  Bay  to  Lake  Superior, 
via  Portage  Lake  and  River,  Mich.,  harbor  at  Marquette,  Mich.,  350;  harbor  of 
refuge  at  Grand  Marais,  Mich.,  351 ;  examinations  and  surveys,  352. 

In  the  charge  of  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers— 

Manistique  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  353;  Menominee  Harbor, 
Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  354:  Oconto  Harbor,  Wis.,  355; 
Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  WHs.,  356;  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wis.,  357 ;  operating  and  care  of  Sturgeon  Bay  and  Lake  Mich- 
igan Ship  CanaljAVis.,  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wis.,  358;  Ahnapee  Harbor,  Wis.,  359;  Kewaunee  Harbor, 
Wis.,  Two  Rivers  Harbor,  Wis.,  360;  Manitowoc  Harbor,  Wis.,  Sheboygan  Har- 
bor, Wis.,  361 :  Port  Washington  Harbor,  Wis.,  362;  harbor  of  refuge  at  Milwaukee 
Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  363;  Racine  Harbor,  Wis.,  364;  Kenosha  Har- 
bor, Wis.,  Waukegan  Harbor,  111.,  365;  Fox  River,  Wis.,  3iS6;  operating  and  care  of 
locks  and  dams  on  Fox  River,  Wis.,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  367;  examinations,  368. 

In  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  III.,  368;  Calumet  .Harbor,  111.,  369,  Calumet  River,  111.  and  Ind., 
370;  Illinois  River,  111.,  372;  operating  and  care  of  La  Grange  and  Kampsville 
locks  and  dams,  Illinois  River,  111.,  373;  Illinois  and  Mississippi  Canal,  111.,  374; 
operating  and  care  of  Illinois  and  Mississippi  Canal,  canal  around  lower  rapids  of 
Rock  River  at  Milan,  111.,  375;  survey,  376. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers— 

Michigan  City  Harbor,  Ind.,  376;  St.  Joseph  Harbor,  Mich.,  377;  St.  Joseph  River, 
Mich,  378;  South  Haven  Harbor,  Mich.,  Saugatuck  Harbor,  Mich.,  379;  Holland 
(Black  Lake)  Harbor,  Mich.,  380;  Grand  Haven  Harbor,  Mich.,  381;  Muskegon 
Harbor,  Mich.,382;  Whit«  Lake  Harbor,  Mich.,  Pentwater  Harbor,  Mich.,  383;  Lud- 
ington  Harbor,  Mich.,  384;  Manistee  Harbor,  Mich.,  385;  harbor  of  refuge  at  Port- 
age Lake,  Mich.,  Frankfort  Harbor,  Mich.,  386;  Charlevoix  Harbor,  Mich.,  387; 
Petoskey  Harbor,  Mich.,  388;  Cheboygan  Harbor,  Mich.,  Alpena  Harbor  (Thunder 
Bay  River),  Mich.,  889;  Saginaw  River,  Mich.,  390;  harbor  of  refuge  at  Sand  Beach, 
Lake  Huron,  Mich.,  391;  Black  River  at  Port  Huron,  Mich.,  392;  mouth  of  Black 
River,  Mich.,  Clinton  River,  Mich.,  393;  Ronge  River,  Mich.,  394;  turning  basin 
in  Rouge  River,  Mich.,  removing  sunken  yessels  or  craft  obstructing  or  endangering 
navigation,  395 ;  examinations,  396. 

In  the  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers— 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Dnluth,  and 
Buffalo,  397;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  398;  St.  Marys 
River  at  the  Falls,  Mich.,  399;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  400; 
St.  Clair  Flats  Canal,  Mich.,  operating  and  care  of  St.  Clair  Flats  Canal,  Mich., 
401;  Detroit  River,  Mich.,  402. 

In  the  charge  of  Lieitt.  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio,  403;  Port  Clinton  Harbor,  Ohio,  404; 
Sandusky  Harbor,  Ohio,  405;  Sandusky  River,  Ohio,  406;  Huron  Harbor,  Ohio, 
Vermillion  Harbor,  Ohio,  407;  Black  River  Harbor,  Ohio,  408;  Cleveland  Harbor, 
Ohio,  409;  Fairport  Harbor,  Ohio,  410;  Ashtabula  Harbor,  Ohio,  411;  Conneaut 
Harbor,  Ohio,  412;  survey,  413. 

In  the  charge  of  Ma.t.  E.  H.  Ruffner,  Corps  of  Engineers — 

Erie  Harbor,  Pa.,  Presque  Isle  Peninsula,  Erie  Harbor,  Pa.,  413;  Dunkirk  Harbor, 
N.  Y.,  Buflalo  Harbor,  N.  Y.,  414;  Tonawanda  Harbor  and  Niagara  River,  N.  Y., 
415;  Niagara  River  from  Tonawanda  to  Port  Day  (Niagara  Falls),  N.  Y.,  416;  Wil- 
son Harbor,  \.  Y.,  Olcott  Harbor,  N.Y.,  417;  Oak  Orchard  Harbor,^  Y.,  exami- 
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In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  op  Engineers— 

Charlotte  Harbor,  N.  Y.,  418;  Pultneyville  Harbor,  N.  Y.,  419;  harbor  at  Great  SoduB 
Bay,  N.  Y.,  420;  harbor  at  Little  Sodus  Bay,  N.  Y.,  Oswego  Harbor,  N.  Y.,  421 ;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  423 ;  examination,  424. 

In  the  charge  of  Capt.  Smith  S.  Leach,  Corps  of  Engineers — 

Shoals  between  Sister  Islands  and  Crossover  Light,  St.  Lawrence  River,  N.Y.,  424; 
Ogdensbarg  Hnrbor,  N.  Y.,  425;  breakwater  at  Konse  Point,  Lake  Champlaiu,  N.  Y., 
Great  Chazy  River,  N.  Y.,  Platts burg  Harbor,  N.Y., 426;  Burlington  Harbor,  Vt., 
Otter  Creek,  Vt.,  427;  Ticonderoga  River,  N.  Y.,  narrows  of  Lake  Champlain,  N.  Y. 
and  Vt.,  examinations,  428. 

PACIFIC  COAST. 

In  the  charge  of  Col.  G.  H.  Mbndell,  Corps  of  Engineers— 
Oakland  Harbor,  Cal.,  429;  examinations,  430. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers— 

Napa  River,  Cal.,  431 ;  Redwood  Creek,  Cal.,  San  Luis  Obispo  Harbor,  Cal.,  432; 
Wilmington  Harbor,  Cal.,  433;  Sau  Diego  Harbor,  Cal.,  434;  Colorado  and  Gila 
rivers  at  Yuma,  Ariz.,  examinations,  435. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers — 

San  Joaquin  River,  Cal.,  436;  Mokelumne  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  437;  Petalnma  Creek,  Cal.,  438;  Humboldt  Harbor  and  Bay,  Cal.,  439; 
examinations  and  surveys,  440. 

In  the  charge  of  Capt.  Thomas  W.  Symons,  Corps  of  £ngi2?eers — 

CoquiUe  River,  Oreg.,  441;  Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle 
Point,  442;  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  443;  harbor  at  Coos  Bay, 
Oreg.  (dredging),  Umpqna  River,  Oreg.,  444;  mouth  of  Siuslaw  River,  Oreg.,  445; 
Yaquina  Bay,  Oreg.,  446;  Tillamook  Bay  and  Bar,  Oreg.,  447;  entrance  toNehalem 
Bay,  Orej^.,  Upper  Snake  River,  Idaho,  between  Huntington  Bridge  and  Seven 
Devils  mining  district,  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  448; 
Columbia  River,  between  nead  of  Rock  Island  Ra  uds  and  foot  of  Priest  Rapids, 
Wash.,  449;  Columbia  River,  from  Rock  Island  Rapids  to  Foster  Creek  Rapids, 
Wash.,  450;  Willapa  River  and  Harbor,  Wash.,  451;  Grays  Harbor  and  Chehalis 
River,  Wash.,  Chehalis  River,  Wash.,  452;  harbor  at  Olympia,  Wash.,  waterway 
connecting  Puget  Sound  with  lakes  Union  and  Washington,  453;  P>erett  Harbor, 
Wash.,  454;  Swinomish  Slough,  W^ash.,  455;  Puget  Sound  and  its  tributary  waters, 
Wash.,  examinations  and  surveys,  456. 

In  the  charge  of  Maj.  James  C.  Post,  Corps  of  Engineers— 

Mouth  of  Columbia  River,  Oreg.  and  Wash.,  460;  Columbia  and  Lower  Willamette 
rivers  below  Portland,  Oreg.,  461;  Columbia  River  between  Vancouver,  Wash., 
and  the  mouth  of  Willamette  River,  462;  canal  at  the  Cascades,  Columbia  River, 
Oreg.,  463;  Columbia  River  at  Three-Mile  Rapids  and  boat  railway  from  The 
Dalles  Rapids  to  Celilo  Falls,  Oreg.  and  Wash.,  464;  W^illamette  River  above 
Portland,  and  Yamhill  River^  Oreg.,  465;  Cowlitz  River,  Wash.,  Youngs  and 
Klaekuine  rivers,  Oreg.,  ganging  waters  of  Colnmbia  River,  Oreg.  and  Wash., 
466;  examinations  and  surveys,  467. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND 

HARBORS 468 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 468 

MISSISSIPPI  RIVER   COMMISSION 469 

MISSOURI  RIVER  COMMISSION 469 

CALIFORNIA  DfiBRIS  COMMISSION 470 

HARBOR  LINES 470 

Rockland  Harbor,  Me.,  New  Haven  Harbor,  Conn..  Milford  Harbor,  Conn.,  East 
River,  N.  Y.,  in  the  vicinity  of  Rikers  Island.  Pittsburg  Harbor,  Pa.,  471;  St. 
Louis  Bay  and  around  Qrassy  Point,  Minn,  and  Wis.,  and  along  St.  Louis  River 
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above  Grassy  Point  as  far  as  Spirit  Lake,  Milwaukee  River,  between  Cherry  and 
Walnut  streets.  Milwaukee,  Wis.,  Fox  River  along  river  fronts  of  Green  Bay  and 
Fort  Howard,  Wis.,  Lake  8t.  Clair  from  the  lower  end  of  Grossepoint  to  Milk 
River,  Mich.,  Cleveland  Harbor,  Ohio,  Fairport  Harbor,  Ohio,  Buffalo  Harbor, 
N.  Y.,  Niagara  River  at  Buffalo,  N.  Y.,  472;  Wilmington  Harbor,  Cal.,  Puget  Sound, 
in  front  of  cities  of  Seattle  and  Ballard,  Wash.,  Hoquiam  Harbor,  Wash.,  473. 

BRIDGING  NAVIGABLE  WATERS  OF  THE   UNITED  STATES. 

Under  auih^'iiy  of  special  acts  of  Congress, — (1)  Bridge  of  the  Braddook  and  Home- 
stead Bridge  Company  across  Monongahela  River  between  Homestead  and 
Pittsburg,  Pa.,  (2)  bridge  of  the  Calumet  and  Blue  Island  Railway  Company 
across  Calumet  River  at  South  Chicago,  III.,  473;  (3)  bridge  of  the  Texarkana 
and  Shreveport  Railroad  Compaav  across  Sulphur  River,  Ark.,  (4)  bridge  of  the 
South  St.  Paul  Belt  Railroad  Company  across  Mississippi  River  at  South  St.  Paul, 
Minn.,  (5)  bridge  of  the  Pennsylvania  and  New  Jersey  Railroad  Company  (of 
New  Jersey)  across  Delaware  River  at  Philadelphia,  Pa.,  (6)  bridge  of  the  Glen- 
wood  Highway  Bridge  Company  across  Monongahela  River  at  Pittsburg,  Pa.,  (7) 
bridge  ot  the  city  of  Hastings,  Minn.,  across  Mississippi  River,  (8)  bridge  of  tne 
Chesapeake  and  Ohio  Railway  Company  across  Big  Sandjr  River  at  Catlettsburg, 
Ky.,  (9)  bridge  of  Escambia  County,  Fla.,  and  Baldwin  County,  Ala.,  across 
Perdido  River  near  Holman  Ferry,  (10)  bridge  of  the  Davenport  and  Rock  Island 
Railway  Bridge  Company  across  Mississippi  River  between  Davenport,  Iowa,  and 
Rock  Island,  111.,  474;  (11)  bridge  of  the  Fort  Smith  and  Van  Buren  Railway 
Company  across  Arkansas  River  near  Van  Buren,  Ark.,  (12)  bridge  of  the  La  Porte, 
Houston  and  Northern  Railroiid  Company  across  Clear  Creek,  Tex.,  (13)  bridge 
of  the  La  Porte,  Houston  and  Northern  Railroad  Company  across  Galveston  Bay, 
Tex.,  (14)  bridge  of  the  Texarkana  and  Fort  Smith  Railway  Company  across 
Little  River  near  Morris  Ferry,  Ark.,  (15)  bridge  of  the  Duluth  and  Superior 
Bridge  Company  across  St.  Louis  River,  between  Connors  Point,  Wis.,  and 
Rices  Point,  Minn.,  (16)  bridge  of  the  Newport  aud  Cincinnati  Bridge  Company 
across  Ohio  River  between  Cincinnati,  Ohio,  and  Newport,  Ky.,  (17)  bridge  of 
the  Lexington  Bridge  and  Terminal  Company  across  Missouri  Kiver  at  Lexing- 
ton, Mo.,  (18)  bridge  of  Dawson  County,  Mont.,  across  Yellowstone  River  at 
Glendive.,  475;  (19)  bridge  of  the  Jefferson  City  Bridge  and  Transit  Company 
across  Missouri  River  at  Jefferson  City,  Mo.,  (20)  bridge  of  the  Kansas  City, 
Pittsburg  and  Gulf  Railroad  Company  across  Arkansas  River  near  Hioks  Rook, 
Ind.  T.,  (21)  bridge  of  the  St.  Lawrence  Railway  Company  across  St.  Lawrence 
River  at  Morris  town,  N.  Y.,  476. 

Under  authority  of  State  laws. — (1)  Bridge  of  tbe  town  of  Fort  Winnebago,  Wis., 
across  Fox  River  near  Governors  Bend  Lock,  (2)  bridge  of  the  city  of  Stockton, 
Cal.,  across  Mormon  Channel  at  Otter  street,  476;  (3)  bridge  of  the  Jacksonville, 
St.  Augustine  and  Indian  River  Railway  Company  across  St.  Johns  River  at 
Palatka,  Fla.,  (4)  bridge  of  the  Birmingham  and  Pittsburg  Bridge  Company 
across  Monongahela  River  at  South  Tenth  street,  Pittsbnrg,  Pa.,  (5)  bridge  of 
Gallatin  and  White  counties  across  Little  Wabash  River  at  New  Haven,  111.,  (6) 
bridge  of  tbe  street  railroad  companies  of  Dulutli,  Minn.,  and  Superior,  Wis., 
across  St.  Louis  River  between  Rices  and  Connors  points,  (7)  bridge  of  the  Wil- 
mington and  Weldon  Railroad  Company  across  Nense  River,  N.  C,  (8)  bridge  of 
the  city  of  Philadelphia,  Pa.,  across  Frankford  Creek  at  Bridge  street,  (9)  bridge 
of  the  Norfolk  and  Carolina  Railroad  Company  across  Scotts  Creek,  in  Norfolk 
County,  Va.,  (10)  bridge  of  the  city  of  New  York  across  Harlem  River  at  First 
avenue,  (11)  bridge  of  the  receivers  of  the  Wisconsin  Central  Railroad  Company 
across  Wolf  River  at  Gills  Landing,  Wis.,  477,  (12)  bridge  of  the  Chicago  and 
Northwestern  Railway  Company  and  the  Kewaunee,  Green  Bay  and  Western 
Railroad  Company  across  Fox  River  between  Green  Bay  and  Fort  Howard,  Wis., 
(13)  bridge  of  the  city  of  Providence  across  Seekonk  River,  R.  I.,  (14)  bridge  of 
the  Lone  Rock  Bridge  Company  across  Wisconsin  River  near  Lone  Rock,  Wis., 
(15)  bridge  of  the  Silver  Springs,  Ocala  and  (iulf  Railway  Company  across  With- 
lacoochee  River  at  Dunnellon,  Fla.,  (16)  bridge  of  the  Port  Bolivar,  Galveston 
and  Virginia  Point  Terminal  Railroad  Company  across  Galveston  Bay,  Tex.,  (17) 
bridge  of  the  Now  York,  New  Haven  and  Hartford  Railroad  Company  across 
Norwalk  Harbor  (or  river)  at  South  Norwaik,  C-onn.,  (18)  bridge  of  the  city  of 
Toledo,  Ohio,  across  Maumee  River,  (19)  bridge  of  the  city  of  Boston  (Chelsea 
Bridge)  across  Mystic  River,  Mass.,  (20)  bridge  of  the  Lynn*  and  Boston  Railroad 
Company  across  Mystic  River,  Mass.,  (21)  bridge  of  the  Central  Pacific  Railroad 
Company  across  San  Joaquin  River,  Cal.,  478;  (22)  bridge  of  the  Richmond,  Fred- 
ericksburg and  Potomac  Railroad  (:omp any  across  Aquia  Creek,  Va.,  (23)  bridge  of 
the  St.  Augustine  Bridge  Company  across  Matanzas  River  at  St.  Augustine,  Fla., 
(24)  bridge  of  the  California  Pacific  Railroad  Company  across  Sacramento  River  at 
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Sacramento,  Cal.,  (25)  bridge  of  the  city  of  Chicago,  111.,  across  North  Branch  of 
Chicago  River  at  Fiillerton  avenue,  (26)  bridge  of  llie  Tennessee  Central  Railroad 
Company  across  Clinch  River  in  Roane  County,  Tenn.,  (27)  bridge  of  the  city  of 
Tampa,  Fla.,  across  Hillsboro  River,  (28)  bridge  of  the  city  of  Chicago,  111.,  across 
North  Branch  of  Chicago  Riverat  Diversey  avenue,  (29)  bridge  of  Burlington  County, 
N.  J.,  across  South  (Lumberton)  Branch  of  Rancocas  River  at  Hainesport,  (30)  bridge 
of  the  Ocean  Causeway  Company  across  Rockaway  Inlet  (Far  Rockaway  Bay) 
between  Hicks  Beach  and  Shelter  Island,  N.  Y.,  (31)  bridge  of  the  Jacksonville,  Ht, 
Augustine  and  Indian  River  Railway  Company  across  Lake  Worth  at  Palm  Beach, 
Fla.,  (32)  bridge  of  the  Fifth  Avenue  and  High  Street  Bridge  Company  across 
You^hiogheny  River  at  Fifth  avenue,  McKeesport,  Pa.,  479;  (33)  bridges  of  the 
Manitowoc  Terminal  Company  across  Manitowoc  River  at  Manitowoc,  Wis.,  (IM) 
bridge  of  Spring  wells  and  Ecorae  townships,  Wayne  County,  Mich.,  across  Rouge 
River  at  the  river  road  crossing,  (35)  bridge  of  theMiddletown  and  Portland  Bridge 
Company  across  Connecticut  River  between  Middletown  and  Portland.,  Conn.,  480. 
Alterations, — (1)  Bridge  of  the  Central  Bridge  Company  across  Saginaw  River  at 
Bristol  street,  Saginaw,  Mich.,  (2)  bridge  of  the  State  of  Connecticut  across  Con- 
necticut River  between  Hartford  and  East  Hartiord,  480;  (3)  bridge  of  the  Para- 
gould  Southeastern  Railroad  Company  across  St.  Francis  Rivi^r  below  Kennett,  Mo., 
(4)  bridges  of  Kings  and  Queens  counties  across  Newtown  Creek  between  Long 
Island  City  and  Brooklyn,  N.  Y'.,  (5)  bridge  of  the  Baltimore  and  Ohio  South- 
western Railway  Company  across  Muskingum  River  at  Marietta,  Ohio,  481;  (6) 
bridge  of  Muskingum  County,  Ohio,  across  Muskingum  River  at  Taylorsville, 
Ohio,  482. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Highway  ("Takey's")  bridge  across  the  entrance  to  Back  Cove,  Portland  Har- 
bor, Me.,  482;  (2)  highway  bridge  across  Connecticut  River  between  Hartford 
and  East  Hartford,  Conn.,  (3)  highway  bridge  across  the  Warrior  River  between 
Tuscaloosa  and  Northport,  Ala.,  (4)  highway  bridge  acrcss  the  Quinnipiac  River 
at  Grand  avenue  crossing,  New  Haven,  Conn.,  (5)  highway  bridge  over  Tar  River 
at  Tarboro,  and  the  highway  bridge  known  as  Bells  Bridge  over  said  river  about 
13  miles  above  Tarboro,  N.  C,  (6)  railroad  bridge  over  Flushing  Creek,  N.  Y., 
near  the  Bridge  street  station  on  the  W^hitestone  branch  of  the  Long  Island  Rail- 
road, 483. 

OCCUPANCY    OF   AND    INJURY   TO  PUBLIC   AVORKS  BY   CORPORATIONS 

AND  INDIVIDUALS 483 

MISCELLANEOUS. 

REPAIR  OF  THE  AQUEDUCT  BRIDGE  ACROSS  THE  POTOMAC  RIVER,  AT 

W^ASHINGTON,  D.  C. 

In  thk  charge  op  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers 484 

WASHINGTON  AQUEDUCT. 
In  the  charge  of  Maj.  John  G.  D.  Knight,  Corps  of  Engineers — 

Washington  Aqueduct,  485;  increasing  the  water  supply  of  Washington,  D.  C,  487; 
erection  of  fishways  at  Great  Falls,  489. 

IMPROVEMENT  OF  THE  DALECARLIA  RECEIVING  RESERVOIR. 
In  the  charge  of  Col.  George  H.  Elliot,  Corps  op  Engineers 480 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  W^ASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  the  charge  of  Col.  John  M.  Wilson,  Corps  of  Engineers 491 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Surveys,  492;  correcting  engraved  plates,  printing  and  issuing  of  charts,  493; 
resurvey  of  St.  Marys  River  from  Whitefish  Bay  to  Detour  Light-house,  494;  reex- 
amination of  St.  Lawrence  River,  495 ;  estimates,  water  levels,  497. 

MAPS. 

Tonjtage,  map  of  navigable  rivers,  497 ;  estimates  for  maps  .  oigitiject  b^  GoOqI^ 
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of  the  MisBonriy  Department  of  the  Colombia^  497;  Department  of  California,  498 ; 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
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Digitized  by  VjOOQlC 


CONTENTS.  XI 

FORTIFICATIONS,  ETC. 
APPENDIX  No.  1. 

Portland  Harbor,  Me.  (In  the  charge  of  Lieut.  Col.  D.  P.  Heap,  Corps  of  Engi- 
neers.)— Emplacements  for  10-incb  rifles,  503. 

Narragansett  Bay,  R.  I.  (In  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engi- 
neers.)— Boundary  of  Government  reservation  at  Fort  Adams,  .^3. 

New  York  Harbor: 
(In  the  charge  of  Col.  H.  M.  Robert,  Corps  of  Engineers.) — Five-gun  batter}^  fur 

8-inch  rifles,  purchase  of  land  adjacent  to  Fort  Wads  worth,  N.  Y.,  504. 
(In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers.) — Battery  of  10- 
inch  guns  on  disappearing  carriages,  mortar  battery  with  ditch  defense,  505; 
gun  lilt  battery  for  12-inch  rifles,  506. 

Philadeu'Hia,  Pa.  (In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers.)— 
Three-gun  lift  battery,  507. 

Hampton  Roads,  Va.  (In  the  char>;e  of  Maj.  C.  E.  L.  B.  Davis,  Corps  of  Engineers.)— 
Breakwater,  508;  beach  protection,  Fort  Monroe,  Va.,  510;  sewerage  system,  Fort 
Monroe,  Va.,  511. 

San  Francisco  Harbor,  Cal.  (In  the  charge  of  Col.  G.  H.  Mendell,  Corps  of 
Engineers.) — Gun  emplacements,  515;  mortar  battery  No.  1,  516. 

APPENDIX  No.  2. 

REPORT  OF  COL.  H.  L.   ABBOT,   CORPS  OF  ENGINEERS,  UPON  VOLLEY 
PRACTICE  WITH  MORTARS 519 

APPENDIX  No.  3. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  New  York  Harbor,  521 ;  United  States  Engineer  School, 
Battalion  of  Engineers,  523;  Engineer  Depot,  527;  oxpenmeuts,  529;  estimates, 
530.  Appendixes:  (A)  programme  of  study  and  iustruction  for  summer  season, 
June — November,  1894,  530;  (B)  programme  of  study  and  instruction  for  winter 
season,  December,  1894,  to  May,  18f)5,  532 :  ( C)  programme  of  study  and  instruction 
for  summer  season,  June — November,  1895,  &35, 

RIVERS   AND    HARBORS,    ETC. 
APPENDIX  A. 

REPORT  OF  LIEUT.  COL.  D.  P.  HEAP,  CORPS  OF  ENGINEERS. 

Improvements. — St.  Croix  River,  Me.,  537;  Lubec  Channel,  Me.,  539;  Moosabec  Bar, 
Me.,  541;  Narragnagus  River,  Me.,  543;  breakwater  from  Mount  Desert  to  Porcu- 

£ine  Island,  Bar  Harbor,  Mo.,  544;  Bagaduce  River,  Me.,  546;  Penobscot  River, 
[e.,  548;  Belfast  Harbor,  Me.,  551;  Camden  Harbor,  Me.,  553;  Rockland  Harbor, 
Me.,  555;  Kennebec  River,  Me.,  557;  Ilarraseeket  River,  Me.,  561;  Portland  Harbor, 
Me.,  563;  channel  in  Back  Cove,  Portland,  Mo.,  566;  SacoRiver,  Me.,  568;  Bellamy 
River,  N.  H.,  571;  Cocheco  River,  N.  H.,  573;  harbor  of  refuge  at  Little  Harbor, 
N.  H.,  575. 
Examinations  and  Surveys. — Glen  Cove  Harbor,  Me.,  577;  Royals  River,  Me.,  579; 
Parkers  Head  Harbor  and  Channel,  Me.,  581;  Cape  Porpoise  Harbor,  Me.,  583; 
Machias  River,  Me.,  584;  Carvers  Harbor,  Me.,  587;  Georges  River,  Me.,  590; 
Sasanoa  River,  Me.,  592. 
Harbob  IiiNES.— Rookland  Harbor,  Me.,  595. 
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APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements.— Newbnryport  Harbor,  Mass.,  598;  Merrimac  River,  Mass.,  600; 
Powow  River,  Mass.,  602;  Ipswich  River,  Miiss.,  603;  Essex  River,  Mass.,  605;  har- 
bor of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  606;  Gloucester  Harbor,  Mass.,  60(9; 
Manchester  Harbor,  Mass.,  612;  Salem  Harbor,  Mass.,  613;  Lynn  Harbor,  Mass., 
615;  Winthrop  Harbor,  Mass.,  Mystic  and  Maiden  rivers,  Mass.,  618;  Boston  Har- 
bor, Mass.,  620;  Weymouth  River,  Mass.,  630;  Hingbam  Harbor,  Mass.,  631;  Scit- 
nate  Harbor,  Mass.,  632;  Plymouth  Harl)or,  Mass.,  635;  Kingston  HarYjor,  Mass., 
637;  Wellfleet  Harbor,  Mass.,  638;  I^ovincetowii  Harbor,  Mass.,  639;  Chatham 
Harbor,  Mass.,  641;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  642. 

Examinations  and  Surveys.— Manchester  Harbor,  Mass.,  at  and  below  the  Point 
of  Rocks,  643;  Plymouth  Harbor,  Mass.,  645;  Chatham  New  Harbor,  Mass.,  647; 
Chelsea  River,  Mass.,  648;  East  Boston  Channel,  Boston  Harbor,  Mass.,  649;  Salem 
Harbor,  Mass.,  651. 

APPENDIX  C. 
REPORT  OF  CAPT.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refuge  at  Hyannis,  Mass.,  656;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  658;  Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  6(U; 
harbor  at  Vineyard  Haven,  Mass.,  664;  harbor  of  refuge  at  Woods  Hole,  Mass., 
666;  Wareham  Harbor,  Mass.,  667;  New  Bedford  Harbor,  Mass.,  669;  Canapitsit 
Channel,  Mass.,  672;  Taunton  River,  Mass.,  674;  Pawtucket  River,  R.  I.,  676; 
Providence  River  and  Narragansett  Bay,  R.  1..  679;  Green  Jacket  8hoal,  Provi- 
dence River,  R.  I.,  682;  Newport  Harbor,  K.  I.,  (i83;  harbor  of  refuge  at  Point 
Judith,  R.  I.,  686;  entrance  to  Point  Judith  Pond,  R.  I.,  GS^;  harbor  of  refuge  at 
Block  Island,  R.  I.,  693;  Pawcatuck  River,  R.  I.  and  Conn.,  696;  harbor  of  refuge 
at  Stonington,  Conn.,  698;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  701. 

Examinations  and  Surveys. — Mount  Hoxie  Bay  and  Harlior  of  Fall  River,  Mass., 
727;  stone  bridge  over  Sakonnet  River,  R.  I.,  729;  OuHet  Harbor,  Mass.,  737;  Bass 
River,  Mass.,  739;  H>annis  Harbor,  Mass.,  744;  Couanicut  Island,  R.  T.,  745; 
Sakonnet  Point,  R.  I.*^,  749;  Woods  Hole  and  Little  Woods  Hole  Harbor,  Mass., 
750;  Wickford  Harbor,  R.  I.,  753. 

APPENDIX  D. 
REPORT  OF  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Improvements.— Mystic  River,  Conn.,  758;  Thames  River,  Conn.,  760;  Connecticut 
River,  Mass.  and  Conn.,  766;  harbor  of  refuge  at  Duck  Maud  Harbor,  Conn.,  774; 
New  Haven  Harbor,  Conn.,  777 ;  breakwaters  at  New  Haven,  Conn.,  783 ;  Housatonic 
River,  Conn.,  787;  Bridgeport  Harbor,  Conn..  791 ;  Black  Rock  Harbor,  Conn.,  796; 
Sangatuck  River,  Conn.,  800;  Norwalk  Harbor,  Conn..  804;  Wilsons  Point  Harbor, 
Conn.,  807 ;  Five  Mile  River  Harbor,  Conn.,  809 ;  Stamford  Harbor,  Conn.,  811 ;  har- 
bor at  Cos  Cob  and  Mianus  River,  Conn.,  816;  Port  Chester  Harbor,  N.  Y.,  818; 
Larchmont  Hacbor,  N.  Y.,  821 ;  East  Chester  Creek,  N.  Y.,  823;  Greenport  Harbor, 
N.Y.,829;  Port  Jefferson  Harbor,  N.  Y„  831 ;  Huntington  Harbor,  N.  Y.,  835;  Glen 
Cove  Harbor,  N.  Y.,  838;  Flushing  Bay,  N.  Y.,  842;  Patchogne  River,  N.Y.,844; 
Browns  Creek,  Sayville,  N.  Y.,  847;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  850. 

Examinations  and  Scrvey. — Harbor  of  West  Haven  and  AVest  River,  Conn., 
853;  Black  Rock  Harbor,  Conn  ,  856;  Greenwich  Harbor,  Conn.,  860;  Bvram  Har- 
bor, Conn.,  863:  Port  Chester  Harbor,  N-  Y.,  865;  Milton  Harbor,  N.  Y.,'^867;  Echo 
B^y  and  New  Rochelle  Harbor,  N.  Y.,  868;  Greenport  Harbor,  N.  Y.,  870;  Cold 
Spring  Harbor,  N.  Y.,  874;  Hempstead  Harbor,  N.  Y.,  877;  Woodsburg  Channel, 
Hempstead  Bay,  N.  Y.,879;  Cos  Cob  Harbor  and  Mianus  River,  Conn.,  881. 

Harbor  Lines.— New  Haven  Harbor,  Conn.,  882;  Milford  Harbor,  Conn.,  893. 
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APPENDIX  E. 

REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvements.— Hudson  River,  N.  Y.,898;  harbor  at  Saugertiea,  N.  Y.,910;  harbor 
at  Rondout,  N.  Y.,  913;  Wappinger  Creek,  N.  Y.,  916;  Harlem  River,  N.  Y..  917; 
Eaat  River  and  Hell  Gate,  N.  Y.,  930;  Newtown  Creek,  N.  Y.,  935;  Bnttermilk 
Channel,  New  York  Harbor,  N.  Y.,  940;  Gowanus  Bay,  N.  Y.,  943;  New  York  Har- 
bor,  N.  Y.,  950;  Jamaica  Baj-,  N.  Y.,  958;  Raritan  Bay,  N.  J.,  959;  Sumpawanus 
Inlet,  N.  Y.,  9a5;  Canarsie  Bay,  N.  Y.,  966;  Sheepshead  Bay,  N.  Y.,i)68;  Arthur 
Kill,  N.  Y.  and  N.  J.,  969;  channel  between  Staten  Island  and  New  Jersey,  970; 
Paasaic  River,  N.  J.,  973;  Elizabeth  River,  N.  J.,  978;  Rah  way  River,  N.  ;j.,  980; 
Raritan  River,  N.  J .,  981 ;  South  River,  N.  J.,  984 ;  Keyport  Harbor,  N.  J.,  987 ;  Mat- 
tawan  Creek,  N.  J.,  988;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  991 ;  Shrewsbury 
River,  N.  J.,  993;  Manasquan  (Squan)  River,  N.  J.,  997;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  998. 

ExAMiNATieNS  AND  SuRVKY.— PeekskiU  Harbor,  N.  Y.,  999;  Carrls  River,  N.  Y., 
1003;  Gravesend  Bay,  N.  Y.,  1005;  West  Branch  of  Newtown  Creek,  N.  Y.,  1006; 
Rahway  River,  N.  J.,  1009;  Elizabeth  River,  N.  J.,  1011;  inlet  at  mouth  of  Shark 
River,  N.  J.,  1013;  Raritan  Bay,  N.  J,,  between  South  Amboy  and  Great  Beds 
Light,  1014. 

Hakbob  Lines.— East  River,  N.  Y.,  in  the  vicinity  of  Rikers  Island,  1017. 

PART    II. 

APPENDIX  F. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements. — Delaware  River,  N.  J.  and  Pa.,  1021 ;  harbor  between  Philadelphia, 
Pa.,  and  Camden,  N.  J.,  1032;  Schuylkill  River,  Pa.,  1057;  ice  harbor  at  Marcus 
Hook,  Pa.,  1061;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  1062;  construction 
of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1062;  Delaware  Breakwater,  " 
Del.,  1064;  Rancocas  River,  N.  J.,  1066;  Alloway  Creek,  N.  J.,  1069;  Salem  River, 
N.  J.,  1071;  Goshen  Creek,  N.  J.,  1073;  Frankford  Creek,  Pa.,  1075;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1078. 

ExAMiNATiONvS  AND  SuHVEYS.-— Delaware  River,  bctwecuTrenton  and  Burlington, 
N.  J.,  1080;  Rancocas  River,  N.  J.,  1083 ;  I^umberton  Branch  of  Kancocas  River,  N.  J., 
1086;  Mantua  Creek,  N.  J.,  1088;  Salem  River,  N.J. ,  1091;  inside  of  Absecon  Inlet, 
N.  J.,  1094;  Buikshutem  Creek,  N.  J.,  1096;  Cold  Spring  Inlet,  N.-L,  1098;  Susque- 
hanna River,  Pa.,  between  Nanticoke  and  Pittaton,  1100;  Cooper  Creek,  N,  J.,  1102; 
Dennis  Creek,  N.  J.,  1105. 

APPENDIX  G. 

REPORT   OF   WILLIAM    F.    SMITH,  UNITED    STATES    AGENT,  MAJOR    OF 
ENGINEERS,  UNITED  STATES  ARMY,  RETIRED. 

Improvements.— Wilming[ton  Harbor,  Del.,  1110;  ice  harbor  at  New  Castle,  Del., 
1113;  Appoquinimink  River,  Del.,  ilU;  Smyrna  River,  Del.,  1115;  Murderkill 
River,  Del.,  1118:  Mispilliun  River  Del.,  1120;  Broadkiln  River,  Del.,  1122;  inland 
waterway  from  Chincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lowes,  Del., 
1123;  Susquehanna  River  above  and  below  Havre  de  Grace,  Md.,  1125;  Elk  River, 
Md.,  1126;  Fairlee  Creek,  Md.,  1127;  Chester  River,  Md.,  from  Crumpton  to  Jones 
Landing,  1128;  Choptank  River,  Md.,  1130;  La  Trappe  River,  Md.,  1132;  Warwick 
River,  Md.,  1134;  Cambridge  Harbor.  Md.,  1136;  Broad  Creek  River,  Del.,  1138; 
Wicomico  River,  Md.,  1140;  Manokin  River,  Md.,  1143;  harbor  and  approaches  at 
Cape  Charles  City,  Va.,  1145;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1146. 

Examinations  and  Surveys. — Christiana  River,  above  Wilmington  to  Newport, 
Del.,  1147;  Mahon  River,  Del.,  1149;  mouth  of  Bro.adkiln  River,  Del.,  1151;  canal 
from  Pocomoke  River,  Md.,  to  Indian  River,  Del.,  1154;  Hunting  Creek,  Va.,  1156; 
internal  waterway  from  Franklin  City,  Va.,  southward  to  Cape  Charles,  1158; 
Rock  Hall  HarboVj  Md.,  1162;  Nanticoke  River,  in  Delaware,  1165;  Pocomoke 
River,  with  a  view  of  uniting  its  waters  with  Sinepuxeut  Bay,  and  improvement 
between  Snow  Hill  and  Shad  Landing,  1167 ;  Su8(iuehanna  River  from  1  mile  below 
Havre  de  Grace  to  1  mile  above  Port  Deposit,  Md.;  1169 
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APPENDIX  H. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAIN8,  CORPS  OF  ENGINEERS, 

Improvements. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1175;  channel  to 
Curtis  Bay  in  Patapsco  River,  Baltimore  Harbor,  Md..  1181;  James  River,  Va., 
1182;  protection  of  Jamestown  Island,  Va.;1192;  roateior  Chesapeake  and  Dela- 
ware Canal,  1195. 

EXAMINATION  ANP  SURVEY.— Harbor  at  Claiborne,  Md.,  1199;  Baltimore  Harbor, 
Md.,  1201. 

APPENDIX  I. 
REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements.— Potomac  River  at  Washington,  D.  C,  1203;  Anacostia  River  at 
Washington,  D.  C,  1217;  Occoquan  Creek,  Va.,  1219;  Aquia  Creek,  Va.,  1224; 
Nomini  Creek,  Va.,  1228;  Lower  Machodoc  Creek,  Va.,  1231 ;  Rappahannock  River, 
Va.,  1234;  Urbana  Creek,  Va.,  1239;  York  River,  Va.,  1241;  Mattaponi  River,  Va., 
1246;  Pamunkey  River,  Va.,  1249. 

Examinations  and  Surveys.— Chapel  Point  Harbor,  Md.,  1252;  Qoantico  Creek, 
Va.,  1254;  Great  Wicomico  River,  Va.,  1256;  Little  Wicomico  River,  Va.,  1258; 
Jacksons  Creek,  Va.,  1261;  Ware  River,  Va.,  1263;  Harris  Creek  prong  of  Back 
River,  Va.,  1265;  bar  at  northwest  entrance  of  Milford  Haven  from  Piankatank 
River,  Va.,  1267;  mouth  of  Cranes  Creek,  Va,,  1271. 

APPENDIX  J. 

REPORT  OF  CAPT.  T.  L.  CASEY,  CORPS  OF  ENGINEERS. 

IMPROVEMSNTS. — Harbor  of  Norfolk  and  its  approaches,  Va.,  1275;  approach  to 
Norfolk  Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  1279;  Nanse- 
mond  River,  Va.,  1280;  Chickahominy  River,  Va.,  1282;  Appomattox  River,  Va., 
1284;  inland  water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  throuj^h 
Currituck  Sound,  1286;  North  Landing  River,  Va.  and  N.  C,  1289;  Roanoke  River, 
N.  C,  1290;  Pasquotank  River,  N.  C,  1293;  Mackeys  Creek,  N.  C,  1294;  remov- 
ing Sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1295. 

Examinations  and  Surveys. — Waterways  connecting  Dismal  Swamp  Canal,  Va., 
with  sounds  of  North  Carolina,  1296;  Lvons  Creek,  Va.,  1297;  Deep  Creek  Branch 
oif  Elizabeth  River,  Va.,  1298;  Western  Branch  of  Elizabeth  River,  Va.,  1300; 
Nandua  Creek,  Va.,  1302. 

APPEJSDIX  K. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvements.— Ocracoke  Inlet,  N.  C,  1306;  Fishing  Creek,  N.  C,  1311;  Pamlico 
and  Tar  rivers,  N.  C,  1312;  Contentnia  Creek,  N.  C,  1314;  Trent  River,  N.C., 
1316;  Neuse  River,  N.C.,  1319;  inland  waterway  between  Newbeni  and  Beant'ort, 
N.  C,  1321;  harbor  at  Beaufort,  N.  C,  1323:  inland  waterway  between  Beaufort 
Harbor  and  New  River,  N.  C,  1325;  inlaua  waterway  between  New  River  nn«l 
Swansboro,N.C.,1327;  New  River,  N.C.,1328;  North  East  (Cape  Fear)  River,  N. 
C,  1330;  Black  River,  N.  C,  1331;  Cape  Fear  River  above  Wilmington,  N.  C, 
1333;  Cape  Fear  River  at  and  below  Wilmington,  N.  C,  1335;  Lockwomls  Folly 
River,  N.  C,  1345;  Georgetown  Harbor,  S.  C,  1347;  Winyaw  Bay,  S.  C,  1349; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1356. 

Examinations  and  Surveys.— Turners  Cut,  «.  C,  1357;  Scuppernong  River,  N.C., 
1.360;  Tar  River,  N.  C,  1365;  South  Creek,  N.  C,  1366;  Drum  Inlet,  N.  C,  1372; 
Core  Sound,  N.  C,  1373;  Cape  Lookout  harbor  of  refuge,  N.  (\,  1375;  wat«rroate 
ftom  month  of  North  River  to  Beaufort  Harbor,  N,  C,  1380;  Alligator  River,  N.  C, 
1384;  North  East  (Cape  Fear;  River,  N.  C„  1389. 
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APPEIfDIX  L. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

IMPROVKMENTS.— Waofcamaw  River,  X.  C.  and  S.  C,  1391;  Lumber  River,  N.  C.  and 
S.  C,  1395;  Little  Pedee  River.  S.  C,  1398;  Great  Pedeo  River,  S.  C,  1401;  Clark 
River,  fi.  C,  1404;  Mingo  Creek,  S.  C,  1405;  Santee  River,  S.  C,  1408;  Watereo 
River,  S.  C,  1415;  Congaree  River,  S.  C,  1418;  harbor  at  Charleston,  S.  C,  1421; 
Ashley  Rivei*,S.C.,  1433;  WappooCut,S.C.,  1434;  Edisto  River,  S.  C,  1438;  Salka- 
hatchie  River,  S.  C.,  1440;  Beaufort  River,  S.  C,  1443;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  1447. 

APPENDIX  M. 

REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

IMPROVEMKNTS.— Savannah  Harbor,  Ga.,  1449;  Savannah  River,  Ga.,  1465;  Savannah 
River  above  Augusta,  Ga.,  1470:  Darien  Harbor,  Ga.,  1473;  ALtamaha  River,  Ga., 
1477;  Oconee  River,  Ga.,  1481:  Ocmulgee  River,  Ga.,  1485;  Brunswick  Harbor,  Ga., 
1490;  Brunswick  Outer  Bar,  Ga.,  1501;  Jekyl Creek,  Ga.,  1504;  Cumberland  Sound, 
Ga.,  1508;  inside  water  route  between  Savannah,  Ga,  aud  Fernandina.  Fla.,  1515; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1519. 

Surveys. — Savannah  River,  Ga.,  between  Spirit  Island  and  point  where  Charleston 
and  Savannah  Railroad  crosses,  1520;  steamboat  channel  between  Beaufort,  S.  C, 
and  Savannah,  Ga.,  1521. 

APPENDIX  N. 
REPORT  OF  MAJ.  T.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements.— St.  Johns  River,  Fla.,  1529;  Upper  St.  Johns  River,  Fla.,  1534; 
Volusia  Bar,  Fla.,  1536;  Ocklawaha  River,  Fla.,  1537;  St.  Augustine  Harbor,  Fla., 
1539;  Indian  River,  Fla.,  1541;  northwest  entrance,  Key  West  Harbor,  Fla.,  1546; 
Caloosahatchee  River,  Fla.,  1549;  Charlotte  Harbor  aud  Pease  Creek,  Fla.,  1551; 
Sarasota  Bay,  Fla.,  1553;  Manatee  River,  Fla.,  1555;  Withlacoochee  River,  Fla., 
1556;  Suwanee  River,  Fla.,  1558;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1560. 

Examinations  and  Surveys.— St.  Johns  River,  Fla.,  at  Orange  Mills  Flats,  near 
Palatka,  and  channel  to  Sanford  and  points  above,  1560;  St.  Lucia  Inlet  aud 
River,  Fla.,  1564;  entrance  to  Biscayne  Bay,  Fla.,  1566;  Tampa  Bay,  Fla.,  from 
Port  Tampa  to  month,  1570;  Anclote  River,  Fla.,  1573;  Crystal  River,  Fla.,  at  its 
mouth,  1576;  Withlaoooche  River,  Fla.,  from  mouth  to  hea<l  of  navigation,  1579; 
St.  Johns  River,  Fla.,  from  Jacksonville  to  the  ocean,  1586;  harbor  at  Cape  Can- 
averal, Fla.,  1604. 

APPENDIX  O. 

REPORT  OF  MAJ.  F.  A,  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements. — Apalachicola  Bay,  Fla.,  1611;  Apalachicola  River,  the  Cut-off,  and 
Lower  Chipola  River,  Fla.,  1615;  Flint  River,  Ga.,  1617;  Chattahoochee  River, 
Ga.  and  Ala.,  1619;  Choctawhatchee  River,  Fla.  and  Ala.,  1626;  harbor  at  Pensa- 
cola,  Fla.,  1629;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1661 ;  Alabama  River, 
Ala.,  1663;  Coosa  River,  Ga.  and  Ala,,  1670;  operating  and  care  oi  canals  and  other 
worKs  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1679. 

£xAMiNATiON.~%arrabelle  Bar  and  Harbor,  Fla.,  1680. 

APPENDIX  P. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

IMPROVRMKNTS.— Mobile  Harbor,  Ala.,  1683;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1691;  Warrior  and  Tombigboe  rivers,  Ala.  aud  Miss., 
1692;  Noxubee  River,  Miss.,  1699;  Pascagoula  River,  Miss.,  1700;  Chickasaliav 
River,  Miss.,  1703;  Leaf  River,  Miss.,  1704;  harbor  at  Biloxi  Bay,  Miss.,  1705;  Pearl 
River  below  Jackson,  Miss.,  1706;  Pearl  River  between  Carthage  aud  Jackson, 
Miss.,  1708;  Pearl  River  between  Edinburg  and  Carthage,  Miss.,  1710;  Bogue 
Chitto,  La.,  1711;  remo>'ing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1712. 

Examinations  and  Survey.— Bar  in  Horn  Island  Pass,  Miss.,  1714;  Noxubee  River, 
Miss.,  from  Macon  to  mouth  of  Hashuqua  Cre^,  1715;  channel  between  Mobile 
Bay  and  Mississippi  Sound,  1716.  ^^  ^  ^ ^T ^ 
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PART    III. 

APPENDIX  Q. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1725. 

APPENDIX  R. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Chefuncte  River  and  Bogiie  Falia,  La.,  1742;  Tickfaw  River  and 
its  tributaries,  La.,  1744;  Amite  River  aud  Bayou  Manchac,  La.,  1747;  Bayou 
Lafourche,  La.,  1750;  Bayou  Terrebonne,  La.,  1753;  Bayou  Plaquemine,  Grand 
River,  and  Pigeon  bayous,  La.,  1754;  Bayou  Conr tableau.  La.,  1760;  Bayou  Toche, 
La.,  1763;  channel,  bay,  and  passes  of  Bayou  Vermilion,  La.,  1766;  Mermentaa 
River  and  tributaries.  La.,  1768;  mouth  and  passes  of  Calcasieu  River,  La.,  1770; 
harbor  at  Sabine  Pass,  Tex.,  1771;  Sabine  River,  Tex.,  1778;  Neches  River,  Tex., 
1781;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1782. 

Examinations. — Bayou  Bonfuca,  La.,  1783;  Chefuncte  River  and  Bogne  Falia,  La., 
1784 ;  Tickfaw  River  aud  tributaries,  La.,  1786;  Bayou  Teche,  La.,  from  St.  Martin- 
ville  to  Port  Barre,  1788 ;  channel  through  Sabine  Lalfe,  Tex.,  from  mouths  of  Sabine 
and  Neches  rivers  to  head  of  pass  to  Gulf  of  Mexico,  1790. 

APPENDIX  S. 
REPORT  OF  CAPT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 
Examinations.— Baton  Rouge  Harbor,  La.,  1793  ;*  harbor  at  Bayou  Sara,  La.,  1795. 

APPENDIX  T. 
REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

ImprO'VTCMENTs. — Entrance  to  Galveston  Harbor,  Tex.,  1797;  ship  channel  in  Gal- 
veston Bay,  Tex.,  1806;  channel  in  West  Galveston  Bav,  Tex.,  1809;  Trinity  River, 
Tex.,  1813;  Cedar  Bayou,  Tex.,  1815;  Buffalo  Bayou,  'fex.,  1816;  harbor  at  Brazos 
Santiago,  Tex.,  1819. 

Examinations  and  Sukvey.— Colorado  River  from  mouth  to  Wharton,  Tex.,  1821; 
Guadalupe  River,  Tex.,  from  mouth  to  Cuero,  1826;  bar  and  harbor  at  Brazos  San- 
tiago, Tex.,  1830;  Brazos  River,  Tex.,  from  Waco  to  Richmond,  1833;  Brazos  River, 
Tex.,  from  Yelasco  to  Richmond,  1838. 

APPENDIX  U. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Imphovements. — Red  River,  La.  and  Ark.,  1848;  Red  River  above  Fulton,  Ark., 
1881;  Cypress  Bayou,  Tex.  and  La.,  1885;  Ouachita  aud  Black  rivers,  Ark.  and 
La.,  1887;  bayous  D'Arboniie  and  Coruey,  La.,  1914;  Bayou  Bartholomew,  La. 
and  Ark.,  1917;  B«*uf  River,  La.,  1920;  Tensas  River  and  Bayou  Ma^on,  La.,  1923; 
Big  Black  River,  Miss.,  1926;  Yazoo  River,  Miss.,  1929;  mouth  of  the  Yazoo  River, 
Miss.,  1933;  Tchula  Lake,  Miss.,  1942;  Tallabatclue  River,  Miss.,  1945;  Steele 
and  Washington  bayous,  Miss.,  1948;  Big  Sunflower  River,  Miss.,  1949;  Bi^  Hatchee 
River,  Tenn.,  1952 ;  water  gauges  on  Mississippi  River  and  its  principal  tributaries, 
1955. 

Examinations.— Bayou  Dugdemona,  La.,  1961;  Bayou  Castor,  La.,  1962;  Little 
River,  Ark.,  from  Fultou  to  White  Cliffs,  1965;  B(puf  River,  Ark.,  above  Wallaces 
Landing,  liM)9;  Bavou  Mayon,  Ark.,  above  Floyd,  1974;  Yalobusha  River,  Miss., 
1979;  Little  River,  La.,  1984;  Boguo  Phalia,  Miss.,  at ''  The  Narrows,*'  1988;  Bear 
Creek,  Miss.,  1990. 
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APPENDIX  V. 
REPORT  OF  LIEUT.  WILLIAM  L.  SIBERT,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  obstmctions  in  Arkansas  River,  Ark.  and  Kans.,  1996; 

Arkansas  Kiver,  Ark.,  1998;  Fourche  Le  Fevre  River,  Ark.,  2013;  Petit  Jean  River, 

Ark.,  2015;  White  River,  Ark.,  2017;  Cache  River,  Ark.,  2024;  Black  River,  Ark. 

and  Mo.,  2025;  Current  River,  Ark.  and  Mo.,  2029;  St.  Panels  River,  Ark.,  2031; 

St.  Francis  River,  Mo.,  2035;  removing  sunken  vessels  or  craft  obstructing  or 

endangering  navigation,  2037. 
Examinations. — Cache  River  to  Riverside,  Ark.,  2037;  St.  Francis  River,  from  the 

Sunk  Lands  to  Greenville,  Mo.,  2040. 

APPENDIX  W. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  Mississippi  River,  2043;  Missis- 
sippi River  between  Ohio  and  Missouri  rivers,  2059;  harbor  at  St.  Louis,  Mo.,  2091; 
Kaskaskia  River,  111.,  2093. 

APPENDIX  X. 

REPORT  OF  LIEUT.  CHARLES  KELLER,  CORPS  OF  ENGINEERS. 

Improvements.-^ 'Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
River,  2095;  Mississippi  River  between  mouth  of  Missouri  River  aud  Minneapolis, 
2108;  operating  and  care  of  Des  Moiues  Rapids  Canal  and  Dry  Dock,  2152;  oper- 
ating and  care  of  Galena  River  improvement.  111.,  2157;  Mississippi  River  between 
Minueapolis  and  St.  Paul — construction  of  Lock  and  Dam  No.  2,  2158. 

Examinations  ani>  Surveys. — Quincy  Bay,  111.,  2159:  La  Crosse  Harbor,  Wis., 
2162  ;  east  bank  of  Mississippi  River  from  Warsaw  to  Quincy,  111.,  2163;  west  bank 
of  Mississippi  River  from  Flint  Creek  to  the  Iowa  River,  2168. 

APPENDIX  Y. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements. — Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  2171;  con- 
struction of  reservoirs  at  headwaters  of  Mississippi  River,  2174;  operating  and 
care  of  reservoirs  at  hexkdwaters  of  Mississippi  River,  2179 ;  Chippewa  River,  includ- 
ing Yellow  Banks,  Wis.,  2183;  St.  Croix  River,  Wis.  and  Minn.,  2191;  Minnesota 
River,  Minn.,  2194;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  2197;  gauging 
Mississippi  River  at  or  near  St.  Paul,  Minn.,  2202 ;  surveys  for  reservoirs  at  sources 
of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  2206. 

Examinations. — Minnesota  River,  Minn.,  with  view  to  protecting  banks  opposite 
borongh  of  Belle  Plaino  and  at  and  near  Mankato,  2206;  Big  Stone  Lake,  Minn., 
with  view  to  construction  of  reservoirs,  2208 ;  Red  Lake  River,  Minn.,  from  Thief 
River  Falls  to  Red  Lake,  2211. 

APPE:&5rDix  z. 

REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

Improvements.— Missouri  River  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits 
of  Sioux  City,  Iowa,  2213;  removal  of  snags  and  other  obstructions  in  Missouri 
River  above  Sioux  City,  Iowa,  2238;  Yellowstone  River,  Mont,  and  N.  Dak.,  2240; 
examination  of  Nebraska  side  of  the  Missouri  River  opposite  Sioux  City,  Iowa, 
2240;  Tongue  River,  Mont.,  2243. 

APPENDIX  A  A. 
REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

Improvements. — Obion  River,  Tenn.,  2245;  Forked  Deer  River,  Tenn.,2247;  Cum- 
berland River,  Tenn.   and  Ky.,  2250;  Caney  Fork  River,  Tenn.,  2264. 

8uR\'T?Y. — Forked  Deer  River,  from  Dyersburg,  Tenn.,  to  the  Obion  River  and  thenoa 
to  the'Mississippi,  2266. 
ENG  95 II 
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APPENDIX  B  B. 

REPORT  OP  CAPT.  THEO.  A.  BINGHAM,  CORPS  OF  ENGINEERS. 

IMPKOVEMBNTS. — ^Tennossee  River,  2283;  operating  and  care  of  Muscle  Shoals  Canal, 
Tennessee  River,  2305;  Uiwassee  River,  Tenn.,  2311;  French  Broad  and  Little 
Pigeon  rivers,  Tenn.,  2313;  Clinch  River,  Tenn.,  2318. 

APPENDIX  0  C. 

REPORT  OF  LIEUT.  COL.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  2322;  operating  snag  boat  on  Ohio  River,  2355;  oper- 
ating and  care  of  D.avis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  2359;  movable 
dam  in  Ohio  River  below  mouth  of  Beaver  River,  Pa.,  2363;  ice  harbor  at  month 
of  Muskingum  River,  Ohio,  2368;  Muskingum  River,  Ohio,  2370;  operating  and 
care  of  locks  and  dams  on  Muskingum  River,  Ohio,  2371;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  2384. 

Examination  and  Surveys. — Ohio  River  at  Iron  ton,  Ohio,  2385;  Evansville  Har- 
bor, Ind.;  2388;  Muskingum  River,  Ohio,  from  Zanesville  to  Dresden,  2390. 

APPENDIX  D  D. 

REPORT  OF  MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — MonOngahela  River,  W.  Va.  and  Pa.,  2396;  operating  and  care  of 
locks  and  dams  Nos.  8Und  9,  Monongahela  River,  2400;  purchase  of  Lock  and  Dam 
No.  7,  Monongahela  River,  2403;  purchase  of  Lock  and  Dam  No.  6,  Monongahela 
River,  Cheat  River,  W.  Va.,  2404;  Allegheny  River,  Pa.,  2406;  dam  at  Herr  Island, 
Allegheny  River,  near  Pittsburg,  Pa.,  2410. 

Examination.— Tionettta  River  (Creek),  Pa.,  2417. 

Harbor  Lines.— Pittsburg  Harbor,  Pa.,  and  on  both  sides  of  the  Ohio  River  as  far 
down  as  Davis  Island  Dam,  2420. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Improvements. — Falls  of  the  Ohio  River  at  Louisville,  Ky.,  2427;  Indiana  Chute^ 
Falls  of  the  Ohio  River,  2431 ;  operating  and  care  of  Louisville  and  Portland  Canal, 
Ky.,  2434;  Wabash  River,  Ind.  and  111.,  2441;  White  River,  Ind.,  2445. 

APPENDIX  F  F. 
REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements. — Great  Kanawha  River,  W.  Va.,  2447;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  2458;  Elk  River,  W.  Va.,  2460;  Gaii- 
ley  River,  W.  Va.,  2462;  New  Riv«ir,  Va.  and  W.  Va.,  2465. 

Examinations.— Big  Coal  and  Little  Coal  rivers,  W.  Va.,  2465;  Elk  River,  W.  Va., 
2466. 

APPENDIX  G  G. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements.— Tradewater  River,  Ky.,  Lock  No.  2,  Green  River,  at  Rnmsey,  Ky., 
2470;  Green  River,  above  mouth  of  Big  Barren  River,  Ky.  (Lock  No.  5),  2473; 
operating  and  care  of  locks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2475 ;  Rough 
River,  Ky.,  2481 ;  Kentucky  River,  Ky.,  2484;  operating  and  care  of  locks  and  dams 
on  Kentucky  River,  Ky.,  2489;  Licking  River,  between  Farmers  and  West  Liberty, 
Ky.,  Big  Sandy  River,  W.Va.  and  Ky.,  2498;  Levisa  Fork  of  Big  Sandy  River, 
Ky.,  2503;  Tug  Fork  of  Big  Sandv  River,  W.  Va.  and  Ky.,  2505;  Guyandotte  River, 
W.  Va.,  2508;  Little  Kanawha  River,  W.  Va.,  2510;  operating  and  care  of  lock  and 
dam  on  Little  Kanawha  River,  W.  Va.,  2511. 

Examinations.— Licking  River,  Ky.,  for  an  ice  harbor  and  lock  and  dam  near  its 
mouth,  2513 ;  Guyandotte  River,  W.  Va.,  2517 ;  Little  Kanawha  River,  W.  Va.,  2520. 
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PART     IV. 

APPENDIX    n  H. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Grand  Marais,  Minn.,  2528;  harbor  at  Agate  Bay,  Minn., 
2530;  harbor  at  Dulath,  Minn.,  2533;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2549 ;  harbor  at  Ashland,  Wis.,  2554 ;  harbor  at  Ontonagon,  Mich.,  2557;  Eagle 
Harbor,  Mich.,  2560;  waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2561 ; 
harbor  at  Marquette,  Mich.,  2571;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2576. 

Examinations  and  Surveys.— Harbors  of  Superior,  Wis.,  and  Duluth,  Minn.,  2579; 
mouth  of  Iron  River,  Lake  Superior,  Flag  Lake,  and  mouth  of  Flag  River,  Wis., 
2580;  AUouez  Bay,  Wis.,  2584;  canal  connecting  Lake  Superior  and  Mississippi 
River,  2587. 

Harbor  Lines. — St.  Louis  Bay,  around  Grassy  Point,  Minn,  and  Wis.,  and  along 
St.  Louis  River  above  Grassy  Point  as  far  as  Spirit  Lake,  2588. 

APPENDIX   II. 
REPORT   OF  CAPT.  CARL  T,  PALFREY,  CORPS   OF  ENGINEERS. 

Improvements. — Manistique  Harbor,  Mich.,  2592:  Cedar  River  Harbor,  Mich.,  2593; 
Menominee  Harbor,  Mich,  and  Wis.,  2595;  Menominee  River,  Mich,  and  Wis., 
2599;  Oconto  Harbor,  Wis.,  2600;  Pensaukee  Harbor,  Wis.,  2602;  Green  Bay  Harbor. 
Wis.,  2603;  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2606;  operating  ana 
care  of  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2612;  harbor  of  refuge  at 
entrance  of  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2614;  Ahnapee  Harbor, 
Wis.,  2617;  Kewaunee  Harbor,  Wis.,  2620;  Two  Rivers  Harbor,  Wis.,  2623;  Mani- 
towoc Harbor,  Wis.,  2626;  Sheboygan  Harbor,  Wis.,  2630;  Port  Washington  Har- 
bor, Wis.,  2634 ;  harbor  of  refuge  at  Milwaukee  Bay,  Wis.,  2637 ;  Milwaukee  Harbor, 
Wis.,  2640;  Racine  Harbor,  Wis.,  2645;  Kenosha  Harbor,  Wis.,  2649;  Waukegan 
Harbor,  HI.,  2653;  Fox  River,  Wis.,  2657;  operating  and  care  of  locks  and  dams  on 
Fox  River,  Wis.,  2666;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  2681. 

Examinations. — Oconto  River,  Wis.,  2681;  Whitefish  River,  Mich.,  for  a  harbor  at 
mouth  in  Little  Bay  de  Noc,  2684. 

Harbor  Lines. — Milwaukee  River  at  Milwaukee,  Wis.,  2686;  Fox  River  along  the 
city  fronts  of  Green  Bay  and  Fort  Howard,  Wis.,  2687. 

APPENDIX  J  J. 

REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Chicago  Harbor,  111.,  2693;  Calumet  Harbor,  HI.,  2701;  Calumet 
River,  111.  and  Ind.,  2706;  Illinois  River,  III.,  2714;  operating  and  care  of  La 
Grange  and  Kampsville  locks  and  dams,  Illinois  River,  111.,  2723;  Hlinois  and  Mis* 
sissippi  Canal,  111.,  2726, 2770. 

SruvEY. — Calumet  Harbor,  111.,  2771. 

APPENDIX  K  K. 
REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements. — Michigan  City  Harbor,  Ind.,  2776;  St.  Joseph  Harbor,  Mich.,  2782; 
St.  Joseph  River,  Mich.,  2786;  South  Haven  Harbor,  Mich.,  2787;  Saugatuck  Har- 
bor, Mich.,  2790 ;  Holland  (Black  Lake)  Harbor,  Mich.,  2793 ;  Grand  Haven  Harbor, 
Mich.,  2795;  Muskegon  Harbor,  Mich.,  2799;  White  Lake  Harbor,  Mich.,  2802; 
Pentwater  Harbor,  Mich.,  2804;  Ludington  Harbor,  Mich.,  2806;  Manistee  Harbor, 
Mich.,  2808:  harbor  of  refuge  at  Poi^age  Lake,  Manistee  County,  Mich.,  2811; 
Frankfort  Harbor.  Mich.,  2813;  Charlevoix  Harbor,  Mich.,  2816;  Petoskey  Harbor, 
Mich.,  2818 ;  dredging  at  harbors  on  east  shore  of  Lake  Michigan,  2822 ;  Cheboygan 
Harbor,  Mich.,  2823;  Alpena  Harbor  (Thunder  Bay  River)  Mich.,  2826;  Saginaw 
River,  Mich.,  2828;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  2831; 
Black  River  at  Port  Huron,  Mich.,  2834;  mouth  of  Black  River,  Mich.,  2836;  Clin- 
ton River,  Mich.,  2837;  Rouge  River,  Mich.,  2839;  turning  basin  in  Rouge  River, 
Mich.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2840. 

Examinations. — Kalamazoo  River,  Mich.,  2841;  Kawkawlin  River,  Mich.,  2846; 
Tittabawassee  River,  Mich.,  2848;  Shiawassee,  Bad,  and  Flint  rivers,  Mich.,  2852; 
Clinton  River,  Mich.,  2857. 
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APPENDIX  L  L. 
REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements. — Ship  channel  connecting  the  waters  of  the  Great  Lakes  between 
Chicago,  Duluth,  and  Buffalo,  2859;  operating  and  care  of  St.  Marys  Falls  Canal, 
Mich.,  2867;  St.  Marys  River  at  the  Falls,  Mich.,  2888;  Hay  Lake  Channel,  St. 
Marys  River,  Mich.,  3048;  St.  Clair  Flats  Canal,  Mich.,  3063;  operating  and  care 
of  St.  Clair  Flats  Canal,  Mich.,  3064;  Detroit  River,  Mich.,  3066. 

Harbor  Lines.— Lake  St.  Clair,  Mich.,  from  lower  end  of  Grossepoint  to  Milk  River, 


PART  V. 
APPENDIX  M  M. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. — Monroe  Harbor,  Mich.,  3071;  Toledo  Harbor,  Ohio,  3074;  Port 
Clinton  Harbor,  Ohio,  3081 ;  Sandusky  Harbor,  Ohio,  3083 ;  Sandusky  River,  Ohio, 
3091;  Huron  Harbor,  Ohio,  3092;  Vermilion  Harbor,  Ohio,  3096;  Black  River 
Harbor,  Ohio,  3097;  Cleveland  Harbor,  Ohio,  3100:  Fairport  Harbor,  Ohio,  3107; 
Ashtabula  Harbor,  Ohio,  3113;  Conneaut  Harbor,  Ohio,  3117. 

Survey. — Ashtabula  Harbor,  Ohio,  3122. 

Harbor  Lines. — Cleveland  Harbor,  Ohio,  3127 ;  Fairport  Harbor,  Ohio,  3130. 

APPENDIX  N  K 
REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

lMPROVEMENT8.-^Erie  Harbor,  Pa.,  3135;  Presque  Isle  Peninsula,  Erie  Harbor,  Pa., 
3142;  Dunkirk  Harbor,  N.  Y.,  3143;  Buffalo  Harbor,  N.  Y.,  3146:  survey  and  plan 
for  extending  the  present  outer  breakwater  at  Buffalo,  N.  Y.,  to  Stony  Point,  3149; 
Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  3162;  Niagara  River  from  Tona- 
wanda  to  Port  Day,  N.  Y.,  3166;  Wilson  Harbor,  N.  Y.,  3168;  Olcott  Harbor,  N.  Y., 
3171 ;  Oak  Orchard  Harbor,  N.  Y.,  3172. 

Examination. — Dunkirk  Harbor,  N.  Y.,  3173. 

Harbor  Lines.— Outer  harbor,  Buffalo,  N.  Y.,  8176;  Niagara  River  in  the  vicinity 
of  Ferry  street,  Buffalo,  N.  Y.,  3180. 

APPENDIX  O  O. 
REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Charlotte,  N.  Y.,  3183;  harbor  at  Pultnejrville,  N.  Y., 
3188;  harbor  at  Great  Sodus  Bay,  N.  Y.,  3192;  harbor  at  Little  Sodus  Bav,  N.  Y., 
3198;  harbor  at  Oswego,  N.  Y.,  3204;  harbor  at  Sacketts  Harbor,  N.  Y.,  3221. 

Examination.— Channel  connecting  Irondequoit  Bay  with  Lake  Ontario,  N.Y.,  3222. 

APPENDIX  P  P. 
REPORT  OF  CAPT.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements. — Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  N.  Y.,  3227:  Ogdensbiirg  Harbor,  N.  Y.,  3229;  breakwater  at  Rouse  Point, 
Lake  Chaniplain,  N.  Y.,  3232;  Great  Chazy  River,  N.  Y.,  3234;  Plattsburg  Harbor, 
N.  Y.,  3235;  Burlington  Harbor,  Vt.,  3236;  Otter  Creek,  Vt.,  3239;  Ticonderoga 
River,  N.  Y.,  3240;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  3241. 

EXAMlNATlONS.^Waddington  Harbor,  N.  Y.,  3242;  Missisquoi  River,  Vt.,  3243. 


Digitized  by  VjOOQlC 


CONTENTS.  XXI 

APPENDIX  Q  Q. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

IMPBOVEMENT.— Oakland  Harbor,  Cal.,  3247. 

Examinations.— Sunken  rocks  off  Fort  Point,  San  Francisco  Harbor,  Cal.,  3251; 
Mile  Rocks,  San  Francisco  Harbor,  Cal.,  3252;  Arch  Rock,  San  Francisco  Harbor, 
Cal.,  3253;  Noonday  Rocks,  San  Francisco  Harbor,  Cal.,  3254;  Blossom  Rock,  San 
Francisco  Harbor,  Cal.,  3256;  Two  Mission  Rocks,  San  Francisco  Harbor,  Cal., 
3257;  Shag  Rock,  San  Francisco  Harbor,  Cal.,  3258;  Anita  Rock,  San  Francisco 
Harbor,  Cal.,  3259;  Invincible  Rock,  Whiting  Rook,  and  Fifteen-foot  Rock,  known 
as  The  Brothers,  near  Point  San  Pablo,  San  Francisco  Bay,  Cal ,  32G0. 

APPENDIX  B  R. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

IMPROVEMENTS.—Napa  River,  Cal.,  3263;  Redwood  Creek,  Cal.,  San  Luis  Obispo 
Harbor,  Cal.,  3265;  Wilmington  Harbor,  Cal.,  3268;  San  Diego  Harbor,  Cal.,  3273; 
Colorado  and  Gila  rivers,  at  Yuma,  Ariz.,  3278. 

EXAMINATIONS.— El  Moro  Harbor,  Cal.,  3278;  San  Rafael  Creek,  Cal.,  3281;  Suisum 
Creek,  Cal.,  3283;  Napa  River,  Cal.,  between  North  and  South  Vallejo,  3285. 

Hakbob  Lines.— Wilmington  Harbor,  Cal.,  3287. 

APPENDIX  S  S. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements.— San  Joaquin  River,  Cal.,  3291;  Mokelumne  River,  Cal.,  3297;  Sac- 
ramento and  Feather  rivers,  Cal.,  3299;  Petaluma  Creek,  Cal.,  3308;  Humboldt 
Harbor  and  Bay,  Cal.,  3310. 

Examinations  and  Surveys.— Feather  River,  Cal.,  above  Marysville,  3325 ;  Geor- 

giana  River,  Cal.,  3328;  Mendocino  Harbor,  Cal.,  3330;  American  River,  Cal.,  3335; 
Id  River  Branch  of  San  Joaquin  River,  Cal.,  3338 ;  Crescent  City  Harbor,  Cal.,  3339. 

APPENDIX  T  T. 
REPORT  OF  CAPT.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements. — Coquille River,  Oreg.,  3344 ;  Coquille  River,  Oreg.,  between  Coqiiille 
City  and  Myrtle  Point,  3348;  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  3357;  Har- 
bor at  Coos  Bay,  Oreg.  (dredging),  3367;  Umpqua  River,  Oreg.,  3369;  mouth  of 
Siuslaw  River,  Oreg.,  3372;  Yaquina  Bay,  Oreg.,  3375;  Tillamook  Bay  and  Bar, 
Oreg.,  3382;  entrance  to  Nehalem  Bay,  Oreg.,  3i386;  Upper  Suake  River,  Idaho, 
between  HunttDgton  Bridge  and  Seven  Devils  miuing  district,  3388;  Upper  Colum- 
bia and  Snake  rivers,  Oreg.  and  Wash.,  3391;  Columbia  River  between  head  of 
Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  3393;  Columbia  River  from 
Rock  Island  Rapids  to  Foster  Creek  Rapicfs,  Wash.,  3395;  Willapa  River  and  Har- 
bor, Wash.,  3399;  Grays  Harbor  and  Chehalis  River,  Wash.,  3405:  Chehalis  River, 
Wash.,  3413;  harbor  at  Olympia,  Wash.,  3416;  waterway  connecting  Puget  Sound 
with  Lakes  Union  and  Washington,  3422 ;  Everett  Harbor,  Wash.,  3430;  Swinomish 
Slough,  Wash.,  3435;  Puget  Sound  and  its  tributary  waters,  Wash.,  3442. 

Examinations  and  Surveys.— Umpqua  River,  Oreg.,  from  Scottsburg  to  Elkton 
Rapids,  3448;  Yaquina  Bay,  Oreg.,  3450;  Quillayute  Harbor  and  River,  Wash., 
3452;  Clallam  Bay,  Wash.,  3456;  Puget  Sound,  Wash.,  from  Hoods  Canal  to 
North  Bay,  Wash.,  3466;  Bellingham  Bay,  Wash.,  3472;  Okanogan  River,  Wash., 
3475;  Flathead  River,  Mont.,  and  Pend  dNOreille  River,  Mont.,  3480;  North  River, 
Wash.,  3485;  Kootenai  River  above  Jennings,  Mout.,  3489;  Port  Orford,  Oreg., 
3491 ;  Coos  River,  Oreg.,  3502;  Alsea  River,  Oreg.,  3505 ;  Nestucca  River,  Oreg.,  3o09; 
NooKsack  River.,  Wash.,  3511;  Kootenai  River,  Idaho,  3515;  Grays  Harbor  and  its 
bar  entrance,  Wash.,  3517;  Columbia  River,  Wash.,  from  Rock  Island  Rapids  to 
the  Okanogan  River,  3534. 

Harbob  Lines.— Puget  Sound,  at  Seattle  and  Ballard,  Wash.,3453;  Hoquiam  Harbor, 
Waah.,  3547. 
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APPENDIX  U  XJ. 

REPORT  OF  MAJ.  JAMES  C.  POST,  CORPS  OF  ENGINEERS. 

Improvements. — Mouth  of  Columbia  River,  Oreg.  and  Wash.,  .3551;  Columbia  and 
Lower  Willamette  rivers  below  Portland,  Ore^,,  8561;  Columbia  River  between 
Vancouver,  Wash.,  and  mouth  of  Willamette  River,  3566;  canal  at  the  Cascades, 
Columbia  River,  Oreg.,  3568;  Columbia  River  at  Three-mile  Rapids,  and  boat 
railway  from  The  Dalles  Rapids  to  Celilo  Falls,  3589;  Willamette  River  above 
Portland,  and  Yamhill  River,  Oreg.,  3591;  Cowlitz  River,  Wash.,  3594;  Youngs 
and  Klasquine  rivers,  3595;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash., 
3596. 

Examinations  and  Surveys. — Clatskanie  River,  Oreg.,  from  mouth  to  town  of 
Clatskanie,  3596;  Tualiton  River,  Oreg.,  to  Hillsboro,  and  to  the  head  of  naviga- 
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REPORT 

OF 

THE    CHIEF    OF    ENGINEERS, 

UNITED   STATES  ARMY. 


Office  of  the  Chief  of  Engineers^ 

United  States  Army, 
Washington,  D,  C,  September  28^  1895. 
Sir:  I  have  the  honor  to  present  for  your  information  the  following 
report  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscsd  year  ending  June  30, 1895: 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engi- 
neers, U.  S.  Army,  at  the  end  of  the  fiscal  year  was  118. 

Since  the  last  annual  report  the  Corps  has  lost  by  retirement  and 
death  six  of  its  officers :  Brig.  Gen.  Thomas  Lincoln  Casey,  who  was 
retired  May  10, 1895;  Col.  Cyrus  B.  Comstock,who  was  retired  Febru- 
ary 3, 1895,  and  Col.  George  H.  Elliot,  who  was  retired  March  31, 1895, 
all  three  under  provisions  of  section  1  of  the  act  of  Congress  approved 
June  30, 1882;  and  Msy.  John  C.  Mallery,  who  was  retired  January  26, 
1895,  under  the  provisions  of  section  1251,  Revised  Statutes;  Maj. 
Thomas  Turtle,  who  died  September  18,  1894;  and  Capt.  Philip  M. 
Price,  who  died  October  4, 1894. 

There  were  added  to  the  Corps,  by  promotion  of  graduates  of  the 
Military  Academy,  two  additional  second  lieutenants  July  10,  1894, 
and  two  June  17, 1895. 

On  the  30th  of  June,  1895,  the  officers  were  distributed  as  follows : 

Commanding  the  Corps  of  Engineers  and  the  Engineer  Department 

Office  of  the  Chief  of  Engineers  and  Missouri  River  Commission 

Office  of  the  Chief  of  Engineers  and  Light- House  Board 

Office  of  the  Chief  of  Engineers 

Board  of  Engineers,  fortifications,  river  and  harbor  works,  California  Debris 
Commission,  and  Division  Engineer 

Board  of  Engineers,  Board  of  Ordnance  and  Fortification,  and  Division  Engineer. 

River  and  harbor  works  and  Division  Engineer 

Board  of  Engineers,  fortifications,  river  and  harbor  works,  and  Board  of  Visi- 
tors   

Board  of  Engineers,  fortifications,  river  and  harbor  works.  Division  Engineer, 
and  Board  of  Visitors 

Public  buii4ing8  and  grounds  and  Light-House  Board 

Board  of  Engineers,  Mississippi  River  Commission,  fortifications,  river  and  har- 
bor works,  and  Board  of  Visitors 

Mississippi  River  Commission,  Missouri  River  Commission,  and  light-house  dis- 
tricts  
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River  and  haibor  works  and  light-house  district 1 

Fortifications  and  river  and  harbor  works 22 

Fortifications,  post  of  Willets  Point,  U.  S.  Engineer  School,  and  Battalion  of 

Engineers 1 

Fortifications^  river  and  harbor  works,  and  California  D6bris  Commission 1 

Mississippi  River  Commission,  river  and  harbor  works,  and  light-honse  district.  1 

Missouri  River  Commission  and  river  and  harbor  works 2 

Board  of  Engineers,  fortifications,  and  river  and  harbor  works 1 

River  and  harbor  works 30 

River  and  harbor  works,  California  Debris  Commission,  and  light-house  dis- 
trict   1 

Fortifications,  river  and  harbor  works,  and  light-house  districts 3 

Washington  Aqueduct 1 

River  and  harbor  works  and  engineer  officer.  Department  of  the  Missouri 1 

Battalion  of  Engineers  and  U.  §.  Engineer  School 14 

Mississippi  River  Commission 1 

California  Debris  Commission 1 

Fortifications,  river  and  harbor  works,  and  International  Boundary  Commission.  1 

Public  buildings  and  grounds 1 

Awaiting  orders I 

Leave  of  absence,  including  two  graduates  of  the  Military  Academy 5 

Detached,  on  International  Boundary  Commission,  at  Military  Academv^  as  mili- 
tarv  attach^,  and  Nicaragua  Canal  Board,  with  Light-House  Establishment, 

and  with  Board  of  Commissioners  of  the  District  of  Columbia 17 

118 
The  officers  detached  were  on  duty  as  follows: 

L'eut  Col.  John  W.  Barlow,  member  of  International  Boundary  Commission ....  1 

Lieut.  Col.  Oswald  H.  Ernst,  Superintendent  Military  Academy .'  1 

Mi^.  William  Ludlow,  military  attach^  to  the  U.  S.  embassy  at  London  and  mem- 
ber of  Nicaragua  Canal  Board 1 

Mh j.  Milton  B.  Adams,  engineer  Ninth  and  Eleventh  light-house  districts 1 

Maj .  William  R.  Livermore,  engineer  First  and  Second  li^h t-house  districts 1 

Maj .  Charles  F.  Powell,  Engineer  Commissioner  of  the  District  of  Columbia 1 

Capt.  Eric  Bergland,  engineer  Fifth  and  Sixth  light-house  districts 1 

Capt.  James  L.  Lusk  and  Lients.  Mason  M.  Patrick  and  Charles  S.  Bromwell,  on 

duty  with  Company  E,  Battalion  of  Engineers,  and  at  Military  Academy 3 

Capts.  Gostav  J.  FieljKBger,  Edward  Burr,  and  Lansing^  H.  Beach,  assistants  to  the 

Engineer  Commissioner  of  the  District  of  Columbia 3 

Capt.  John  Millis,  engineer  secretary  of  the  Light- House  Board 1 

Lients.  Henry  C.  Newcomer,  Thomas  H.  Rees,  and  Clement  A.  F.  Flagler,  on  duty 

at  the  Military  Academy 3 

~y7 

FORTIFICATIONS. 

The  regulations  for  the  government  of  the  Corps  of  Engineers  pro- 
vide for  a  Board  of  Engineers.  One  of  the  duties  of  this  board  is  to 
plan  or  to  revise,  as  may  be  directed  by  the  Chief  of  Engineers  from 
time  to  time,  projects  of  permanent  fortifications  required  for  the  defense 
of  the  territory  of  the  United  States, 

The  board  consists  of  not  less  than  three  officers,  to  be  designated  by 
the  Chief  of  Engineers,  with  the  sanction  of  the  Secretary  of  War. 
Whenever  the  defense  of  any  particular  locality  is  under  consideration 
by  the  board  the  corresponding  division  engineer  is  also  a  member  of 
the  board,  and  the  district  engineer  may  be  associated  with  the  board 
as  a  member  thereof  whenever  any  subject  relating  to  his  district  is 
under  consideration. 

The  coiniK)sition  of  this  board  during  the  past  fiscal  year  is  given  on 
page  15  of  this  report. 

March  29, 1887,  The  Board  of  Engineers  was  instructed  to  prepare 
plans  for  the  defense  of  our  more  important  harbors.  Under  these 
instructions  the  board  undertook  a  thorough  revision  of  plans  for  the 
defense  of  our  chief  ports  by  submarine  mines  and  a  study  of  the  pre- 
cise locations  for  the  new  armaments  rend^^  necessary  by  modern 
modes  of  attack. 


FORTIFICATIONS.  0 

At  the  close  of  the  fiscal  year  ending  June  30, 1894,  projects  had  been 
prepared  for  the  artillery  defense  of  Portland,  Me.,  Boston,  Narragan- 
sett  Bay,  the  eastern  entrance  of  Long  Island  Sound,  New  York,  Balti- 
more, Washington,  Hampton  Roads,  Wilmington,  N.  C.,  Charleston, 
S,  C,  Savannah,  Pensacola,  Mobile,  and  San  Francisco.  Since  that 
date  the  board  has  prepared  projects  for  the  artillery  defense  of  Phila- 
delphia, Key  West,  San  Diego,  the  mouth  of  the  Columbia  River,  Gal- 
veston, and  of  Pnget  Sound.  In  addition,  i^rojects  for  the  submarine 
mine  defense  of  various  places  have  been  prepared  or  revised. 

Nearly  all  of  these  have  from  time  to  time  been  submitted  to  and 
received  the  approval  of  the  Secretary  of  War. 

If  we  take  the  case  of  Portland,,  Me.,  it  will  be  seen  that  the  project 
calls  for  38  guns  of  large  caliber  and  48  mortars,  while  emplacements 
are  being  built  for  but  3  guns;  that  at  New  York, 45  guns  and  176 
mortars  are  called  for,  and  emplacements  built  or  building  for  but  11 
guns  and  32  mortars.  It  is  not  necessary  to  refer  to  the  projects  for 
Uie  defense  of  other  places;  enough  has  been  said  to  demonstrate  that 
fortifying  our  seacoasts  has  barely  been  entered  upon.  The  tables 
below  set  forth  the  appropriations  that  have  been  made  to  date  for  these 
works. 

Appropriations  for  batteries  and  their  platforms  have  been  made  in 
amounts,  and  by  acts  of  Congress  approved,  as  follows: 


Act. 


Batter  ien.     Platforms. 


Aug.  18. 1890 $1,221,000 

Feb.  24, 1891 :        750,000 

July  23, 1802 600,000 

Feb.  18, 1893 

Aug.  1.1894 ,        400,000 

Mar.  2,1895 400,000 


Total 3,271,000 


$50,000 
100,000 
100,000 


250,000 


From  the  appropriations  for  batteries  allotments  have  been  made  for 
emplacements  for  fourteen  12-inch,  twenty-one  10-inch,  and  seven  8- 
inch  guns  and  eighty  12-inch  mortars  at  places  as  follows:  Portland, 
Me.,  Boston,  Mass.,  New  York,  N.  Y.,  Philadelphia,  Pa.,  Washington, 
D.  C.,  Hampton  Boads,  Va.,  Charleston,  S.  C,  Pensacola,  Fla.,  Mobile, 
Ala.,  New  Orleans,  La.,  and  San  Francisco,  Cal. 

Allotments  have  been  made  for  platforms  for  fifteen  10-inch  and  five 
8-inch  guns  and  20  mortars  in  addition  to  those  made  for  platforms  on 
which  guns  and  mortars  are  now  mounted. 

Detailed  estimates  are  still  to  be  prepared  for  the  cost  of  construct- 
ing platforms  for  five  12-inch  guns  on  nondisappearing  carriages,  six 
10-inch  and  two  8-inch  guns  on  disappearing  carriages,  and  sixteen  12- 
inch  mortars.  After  applying  the  available  balance  the  sum  of  $70,000 
will  probably  be  needed  to  complete  these  platforms,  and  an  estimate 
of  that  amount  is  submitted. 

The  defenses  of  the  various  cities  and  harbors  include  not  only  gun 
and  mortar  batteries,  but  also  submarine  mines  operated  from  mining 
casemates.  The  necessity  of  these  obstructions  to  an  enemy's  passage 
can  not  be  more  concisely  stated  than  was  stated  in  the  Report  of  1886 
of  the  Board  on  Fortifications  or  other  Defenses,  as  follows: 

Heary  batteries  and  sabniarine  mines  are  correlative  terms  of  a  good  defense  from 
shore.  Without  powerful  guns  in  the  defense  the  armored  ships  of  the  enemy  would 
proceed  deliberately  to  the  removal  of  the  mines,  either  ignoring  or  silencing  the  fire 
of  the  works,  and  without  the  aid  of  the  mines  the  enemy *s  vessels  could  not  gener- 
aUy  be  prevented  f^om  running  past  the  batteries. 
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These  mines  are  oi)erated  from  shot-proof  casemates  and  are  con* 
nected  to  the  operating  apparatus  in  these  casemates  oy  cables  travers- 
ing cable  galleries. 

A  few  casemates  and  galleries  had  been  constructed  prior  to  1888, 
but  in  that  and  the  three  subsequent  years  $482,581.08  was  appropri- 
ated for  further  constructions  of  this  character.  March  2, 1896,  $20,000 
was  also  appropriated  for  the  same  purpose.  With  these  ^nds  25 
casemates  have  been  completed  for  the  defense  of  Portland,  Me.,  Bos- 
ton, Farragansett  Bay,  New  York,  Philadelphia,  Baltimore,  Washing- 
ton, Hampton  Eoads,  Charleston,  Savannah,  Pensacola,  and  San 
Francisco,  and  3  are  building  for  Boston,  Wilmington,  N.  C,  and 
Mobile.  A  balance  of  $15,919.80  will  shortly  be  allotted  to  the  con- 
struction of  a  casemate  at  Galveston,  Tex.  An  estimate  of  $50,000  is 
submitted  for  additional  casemates. 

The  act  of  March  2, 1895,  also  appropriated  $20,000  for  the  purchase 
of  submarine  mines  and  necessary  appliances.  This  amount  is  all 
pledged  and  should  be  supplemented  by  future  annual  appropriations, 
as  the  material  is  not  such  as  can  be  improvised  in  case  of  an  emer- 
gency.   An  estimate  of  $50,000  is  submitted. 

Details  of  the  progress  made  under  the  various  allotments  for  con- 
struction of  gun  and  mortar  batteries  and  of  mining  casemates  during 
the  past  fiscal  year  will  now  be  given : 

Portland  Harbor^  Maine. — Officers  in  charge,  Lieut.  Col.  P.  C.  Hains, 
Corps  of  Engineers,  until  November  5, 1894,  and  Lieut.  Col.  D.  P.  Heap, 
Corps  of  Engineers,  since  that  date. 

Emplacements  for  two  10-inch  rifles  were  completed  in  November 
1894,  except  the  details  necessary  to  accommodate  the  gun  carriages. 
The  entire  cost  of  tbe  two  emplacements  has  been  $90,261.05.  The 
amount  allotted  for  these  was  $110,000.  An  additional  allotment  of 
$5,000  was  made,  and  with  the  amount  thus  made  available  the  con- 
struction of  an  emplacement  for  another  10-inch  gun  was  commenced. 
The  excavation  for  this  is  now  nearly  completed.  The  expenditures  on 
account  of  this  have  been  $7,095.70,  leaving  an  available  balance  of 
$8,338.11  after  deduction  of  outstanding  liabilities  and  amounts  cov- 
ered by  uncompleted  contracts. 

An  allotment  of  $1,200  was  made  August  7, 1894,  for  a  survey  pre- 
liminary to  the  preparation  for  construction  of  other  defensive  works, 
and  the  field  work  of  the  survey  was  completed  November  16, 1894. 
The  balance  unexpended  on  this  work  July  1, 1895,  was  $20.93. 

The  transfer-of  the  school  site  on  the  Fort  McClary  Military  Reserva- 
tion, Me.,  to  School  District  No.  12,  Kittery,  Me.,  has  been  completed. 
During  the  past  fiscal  year  the  schoolhouse  was  moved  to  the  new  site, 
and  the  site  graded.  The  amount  appropriated  by  act  of  Congress 
approved  January  23,  1893,  for  this  transfer  was  $900.  The  balance 
available  July  1, 1895,  was  $152.10,  not  including  the  account  of  the 
district  attorney  for  services  in  connection  with  the  transfer. 

Two  mining  casemates  were  completed  in  October,  1894,  at  a  cost  of 
$17,968.92,  leaving  an  unexpended  balance  of  the  allotment  amounting 
to  $1,469.08. 

(See  Appendix  No.  1.) 

Boston  Harbor^  Massachusetts, — Officer  in  charge,  Lieut.  Col.  S.  M. 
Mansfield,  Corps  of  Engineers. 

Estimates  of  the  cost  of  construction  of  four  platforms  on  which  to 
mount  disappearing  gun  carriages  for  10-inch  rifles  have  been  prepared, 
and  an  allotment  made  for  the  work.    Four  emplacements  will  be  put 
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in  condition  to  receive  tbeir  guns,  the  constraction  of  the  emplace- 
ments being  otherwise  essentially  completed.  The  available  balance  of 
the  allotments  for  these  emplacements,  Jnly  1, 1895,  was  *22,722.71. 

Eight  mortars  have  been  mounted  on  a  battery  for  16  mortars  and 
the  platforms  for  4  others  well  advanced  toward  completion.  The 
available  balance  of  the  allotment  for  this  mortar  battery,  including 
mounting  mortars,  was  $21,428.54. 

The  construction  of  a  third  mining  casemate  was  continued.  The 
masonry  casemate  and  gallery  were  finished  and  the  sand  cover  essen- 
tially completed. 

Of  the  allotment  of  $27,000  made  for  this  casemate  all  but  $68.51 
has  been  exi)ended. 

Narragansett  Bay,  Rhode  J«Za«^.— Officers  in  charge,  Oapt.  W.  H. 
Bixby,  Corps  of  Engineers,  with  First  Lieut.  W.  W.  Harts,  Corps  of 
Engineers,  under  his  immediate  orders  until  June  8, 1895,  and  First 
Lieut.  W.  W.  Harts,  Corps  of  Engineers,  in  temporary  charge  since 
that  date;  Division  Engineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

The  endeavors  of  the  United  States  were  continued  to  secure  legal 
possession  of  a  disputed  area  of  three-fourths  of  an  acre  near  the 
southeast  corner  of  the  Government  reservation  at  Fort  Adams.  In  a 
suit  of  ejectment  judgment  was  rendered  for  the  defendants,  but 
ftirther  proceedings  of  the  nature  of  a  suit  in  equity  to  determine  and 
fix  the  United  States  boundaries  will  be  instituted. 

Two  mining  casemates,  for  which  allotments  were  made  September 
21  and  October  20, 1892,.  have  been  completed,  except  in  some  minor 
details. 

(See  Appendix  No.  1.) 

NevD  York  Harbor^  N&w  York. — ^Officers  of  the  Corps  of  Engineers  in 
charge,  Lieut.  Col.  H.  M.  Robert,  with  First  Lieut.  W.  E.  Craighill  as 
assistant;  Lieut.  Col.  G.  L.  Gillespie,  with  First  Eieut.  R.  McGregor  as 
assistant  and  in  temporary  charge  from  July  5  to  October  23, 1894, 
and  Lieut.  C(Jl.  W.  R.  King. 

All  of  the  mining  casemates  required  for  the  submarine  mine  defense 
of  the  harbor  are  completed. 

Colonel  Robert  reports  that  construction  work  on  a  battery  for  five 
8-inch  rifles  was  suspended,  on  account  of  lack  of  funds,  until  about 
April  1, 1895.  Authority  has  been  given  to  complete  this  battery  by 
buUding  the  remaining  fifth  emplacement  and  5  platforms,  and  at  the 
end  of  the  year  the  masonry  of  the  fifth  emplacement  and  of  4  plat- 
forms is  well  advanced. 

The  sum  of  $3,323.51  is  required  to  put  a  fireproof  building  for  storage 
of  submarine  mining  materiel  in  condition  for  service.  Concrete  floor- 
ing is  required,  and  the  machinery  for  handling  mines  and  a  small 
amount  of  work  to  finish  incomplete  details. 

(See  Appendix  No.  1.) 

Lieutenant-Colonel  Gillespie  reports  as  follows :  Of  a  battery  of  seven 
10-inch  disappearing  guns,  1  emplacement,  2  magazines,  and  2  case- 
mates for  rapid-fire  guns  are  under  construction. 

During  the  year,  the  drainage  system  was  put  in  the  slopes  of  the 
parapet,  and  magazine  covering  graded  and  sodded,  the  interior  and 
exterior  pavement  laid,  the  doors  made  and  hung,  and  casemates  pre- 
pared for  rapid-fire  guns. 

The  original  estimated  cost  of  this  battery  is  $413,290.40,  but  work 
already  completed  justifies  the  reduction  of  this  estimate  to  8392,023.60. 
This  estimate  is  for  masonry  construction  and  earth  excavation  and 
embankment,  and  does  not  include  the  cost  of  platform  construction. 
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The  emplacemeDt  is  finished  as  far  as  can  be  done  nntil  its  platform 
is  constructed.  Based  upon  an  estimate  of  cost  submitted,  an  allot- 
mcDt  of  $3,638.25  has  been  made  for  its  construction,  and  the  work 
will  be  undertaken  on  delivery  of  the  Bufflngton-Orozier  disappearing 
carriage,  which  is  to  be  mounted  on  this  platform.  The  delivery  of 
the  carriage  is  expected  about  October  1,  next. 

A  second  gun  has  been  mounted  during  the  past  year  in  a  battery 
for  two  12-inch  rifles  on  lifts,  which  completed  that  battery,  and  in 
October,  1894,  a  battery  for  sixteen  12-iiich  mortars  with  ditch  defense, 
including  mounting  the  mortars,  was  completed. 

The  two-gun  battery  is  used  from  time  to  time  for  experimental  firing. 
Either  gun  can  be  raised  from  the  loading  to  the  firing  position  in  fifteen 
seconds  and  completely  lowered  again  in  the  same  time.  The  ammuni- 
tion can  be  raised  from  the  magazine  floor  to  the  gun  in  seven  seconds. 

The  cost  of  the  battery,  without  armament,  wa«  $455,028.23. 

The  proof  firing  of  5  rounds  from  each  mortar  of  the  mortar  battery 
was  completed  on  November  27.  The  final  battery  firing,  consisting  of 
2  rounds  fired  at  horizontal  targets,  took  place  April  11, 1895. 

An  electric  lighting  system  was  installed  in  the  battery  in  March, 
1895,  and  at  an  early  date  an  overhead  trolley  will  be  put  along  the 
longitudinal  gallery  for  handling  projectiles. 

The  total  expenditures  reported  on  this  battery,  including  cost  of 
platform,  mounting,  and  assembling  mortars,  are  $274,052;  the  cost 
of  16  cast-iron  steel-hooped  mortars  and  their  spring-return  carriages 
is  reported  as  8264,000. 

(See  Appendix  No.  1.) 

Lieutenant-Colonel  King  reports  as  to  the  construction  of  emplace- 
ments for  one  8inch  and  two  10-inch  guns,  that  they  were  completed 
in  the  spring  of  1894,  as  far  as  authorized,  until  the  gun  platforms  can 
be  built.  Estimates  of  the  cost  of  constructing  the  platforms  for  10- 
inch  guns  have  been  prepared.  The  necessary  allotment  therefor  has 
been  made. 

Extensive  repairs  were  made  to  the  wharf  at  which  heavy  materials 
for  the  construction  of  these  emplacements  are  unloaded. 

In  the  mortar  battery  4  carriages  and  their  mortars  have  been  mounted 
in  one  pit;  the  excavation  of  the  other  three  pits  has  been  completed, 
and  6  platforms  are  in  advanced  stages  of  construction.  Four  mortars 
and  their  carriages  are  on  hand  for  the  three  pits,  and  the  remaining  8 
mortars  and  carriages  are  held  by  the  Ordnance  Department  in  rei^i- 
ness  for  shipment  to  tne  battery. 

Magazines,  loading  rooms,  and  about  one-half  of  the  galleries  have 
been  floored  with  5  inches  of  concrete.  Entrance  passages  have  been 
excavated  and  their  walls  built;  unloading  of  sand  and  building  embank- 
ments have  been  continued. 

Philadelphia,  Pa. — Officer  in  charge,  Maj.  C.  W.  Baymond,  Corps  of 
Engineers,  with  Second  Lieut.  Spencer  Cosby,  Corps  of  Engineers, 
assistant;  Division  Engineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

The  sum  of  $260,000  was  allotted  August  11, 1894,  to  be  applied  to 
the  construction  of  the  3-gun  lift  battery.  Antiquated  works  hereto- 
fore constructed  covered  the  site  of  this  battery;  much  of  these  works 
has  been  removed,  landing  piers  and  temporary  workshops  repaired, 
and  contracts  entered  into  for  materials  and  plant. 

The  type  plans  have  been  studied,  and  working  drawings  are  now 
nearly  completed.  Two  hundred  and  fourteen  thousand  and  eighty-two 
dollars  and  sixty-eight  cents  of  the  allotment  was  available  July  1, 
1895,  and  the  ofiicer  in  charge  reports  that  these  funds  can  profitably 
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be  6xi>ended  daring  the  present  flBcal  year,  and  the  sum  of  $410,000 
during  the  fiscal  year  ending  June  30, 1897.  This  latter  sum  indudes 
the  cost  of  two  lifts  and  the  mechanism. 

The  mining  casemates  required  for  this  h*arbor  are  completed. 

(See  Appendix  No.  1.) 

Washington^  D.  C. — In  the  charge  of  Maj.  C.  E.  L.  B.  Davis,  Corps  of 
Engineers,  with  First  Lieut.  D.  DuB.  Gaillard,  Corps  of  Engineers,  as 
assistant  sin5e  February  12, 1895;  Division  Engifieer,  Col.  W.  P.  Craig- 
hill,  Corps  of  Engineers,  until  May  10, 1895;  Brig.  Gen.  W.  P.  Craighill, 
Chief  of  Engineers,  from  May  10  to  18, 1895,  and  Lieut.  Col.  P.  C.  Haius, 
Corps  of  Engineers,  since  the  last-named  date. 

The  construction  of  emplacements  for  two  10-inch  guns  had  been 
carried,  September,  1893,  as  far  as  was  i)ossible  until  details  of  carriages 
were  decided  upon.  This  has  been  done,  and  estimates  of  the  cost  of 
constructing  platforms  for  the  disappearing  gun  carriages  have  been 
prepared,  and  the  necessary  allotment  made.  It  is  exx>ected  that  these 
platforms  will  be  constructed  in  the  near  future. 

Hampton  Roads,  Virginia. — In  the  charge  of  Maj.  C.  E.  L.  B.  Davis, 
Corps  of  Engineers,  with  First  Lieut.  D.  DuB.  Gaillard,  Corps  of  Engi- 
neers, as  assistant  since  February  12,  1895;  Division  Engineer,  Col. 
W.  P.  Craighill,  Corps  of  Engineers,  until  May  10, 1895;  Brig.  Gen.  W. 
P.  Craighill,  Chief  of  Engineers,  from  May  10  to  18,  1895,  and  Lieut. 
Col.  P.  C.  Hains,  Corps  of  Engineers,  since  the  last-named  date. 

Emplacements  for  three  10-inch  guns  have  been  completed  as  far  as 
can  be  done  until  the  construction  of  the  platforms  is  undertaken. 
Plans  and  estimates  for  this  latter  work  have  been  received,  and  the 
necessary  allotment  has  been  made. 

An  allotment  of  $100,000  has  been  made  for  commencing  the  con- 
struction of  a  mortar  battery.  A  topographical  survey  of  the  site  and 
borings  and  a  chart  have  been  made,  and  at  the  close  of  the  fiscal  year 
the  plans  and  estimates  were  nearly  completed.  Extensive  repairs 
to  the  wharf  at  which  material  for  this  battery  will  be  landed  are 
under  way. 

(See  Appendix  No.  1.) 

Special  icorks  aJt  Fort  Monroe,  Va. — In  the  charge  of  Maj.  O.  E.  L.  B. 
Davis,  Corps  of  Engineers,  with  First  Lieut.  D.  DuB.  Gaillard,  Corps 
of  Engineers,  as  assistant  since  February  12, 1895;  Division  Engineer, 
Col.  W.  P.  Craighill,  Corps  of  Engineers,  until  May  10, 1895;  Brig. 
Gen.  W.  P.  Craighill,  Chief  of  Engineers,  from  May  10  to  18, 1895,  and 
Lieut.  Col.  P.  C.  Hains,  Corps  of  Engineers,  since  the  last-named  date. 

Sewerage  system. — The  sewerage  system  of  the  fort  proper,  as  well  as 
the  arrangements  for  sewage  disposal  outside,  were  very  defective. 

Congress,  by  act  of  August  1, 1894,  appropriated  the  sum  of  $37,500 
for  one-half  of  the  cost  of  construction  of  a  sewerage  system  for  all 
buildings  at  Fort  Monroe,  Va.,  with  the  proviso  that  the  owners  of  hotels 
and  other  nonmilitary  buildings  should  be<ar  one- half  of  the  expense  of 
constructing  said  sewer,  and  the  Secretary  of  War  was  authorized  to 
apportion  among*  assess^  and  collect  from  said  owners  the  moiety  of  the 
estimated  cost. 

After  due  consideration  it  was  decided  that  a  civilian  expert  be 
employed.  A  project  was  therefore  devised  by  Mr.  Rudolph  Bering 
at  an  estimated  cost  of  $41,320,  with  a  proviso  that  it  might  be  well  to 
have  an  extra  bid  for  concrete,  timber,  and  brickwork  in  case  addi- 
tional quantities  should  be  required.  To  cover  these  contingencies,  as 
well  as  cost  of  inspection,  superintendence,  fee  of  expert,  etc.,  the  esti- 
mated cost  was  increased  to  $45,000,  and  on  that  the  moiety  was 
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assessed  on  the  nomnilitary  residents  by  order  of  the  Secretary  of  War, 
in  accordance  with  the  table  contained  in  the  regulations  for  the  con- 
struction of  sewer  at  Fort  Monroe,  published  in  War  Department  Cir- 
cular of  November  5, 1894. 

Much  delay  was  exi)erienced  in  starting  the  work,  owing  to  the  fail- 
ure of  the  Hampton  Eoads  Hotel  Company  to  pay  its  assessment 
promptly. 

The  contract  was  entered  into  January  29«  1895,  and  a  Supplemental 
contract  April  20, 1895,  as  it  was  found  by  borings  that  some  modifica- 
tion in  the  adopted  plan  would  be  required  in  order  to  insure  the  sta- 
bility of  the  sewage  reservoir. 

At  the  close  of  the  fiscal  year  4,391  feet  of  6  and  8-inch  sewer  pipe 
had  been  laid,  15  manholes  built,  and  between  10  and  11  cubic  yards  of 
concrete  and  brick  masonry  put  in  place. 

Amount  appropriated  by  act  of  August  1,1894 $87,500.00 

Amount  assessed  on  nonmilitary  residents 22,432.50 

Amount  available  of  appropriation  of  August  1, 1894 22, 432. 50 

44,865.00 
June  30, 1895,  amount  expended  during  fiscal  year 3, 898. 10 

July  1, 1895,  balance  unexpended 40,966.90 

July  1, 1895,  outstanding  liabilities $308.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 35, 398. 00 

35,706.00 

July  1, 1895,  balance  available 5,260.90 

(See  Appendix  No.  1.) 

Water  supply. — The  supply  of  water  is  dependent  upon  rain  water 
stored  in  cisterns  and  water  of  inferior  quality  pumped  through  iron 
pipes  from  across  Mill  Creek.  An  adequate  supply  of  wholesome  water 
within  the  limits  of  the  fortification  should  be  obtaiued,  if  possible. 
The  act  of  February  24, 1891,  appropriated  $6,000  for  an  artesian  well, 
but  this  amount  is  not  deemed  sufficient  to  sink  a  well  to  a  depth 
thought  necessary.  A  brief  account  of  previous  attempts  at  sinking 
artesian  wells  and  a  resum6  of  information  collected  during  the  fiscal 
year  ending  June  30,  1893,  are  given  in  Appendix  6  A  of  the  report  of 
the  Chief  of  Engineers  for  that  year.  The  local  officer  recommends  an 
appropriation  of  $14,000  additional  to  the  $6,000  already  appropriated. 

Wilmingtoji,  ^T.  C. — Officer  in  charge,  Maj.  W.  S.  Stanton,  Corps  of 
Engineers,  with  First  Lieut.  Eugene  W.  Van  C.  Lucas,  Corps  of  Engi- 
neers, as  assistant;  Division  Engineer,  Col.  W.  P.  Craighill,  Corps  of 
Engineers,  until  May  10, 1895 ;  Brig.  Gen.  W.  P.  Craighill,  Chief  of  Engi- 
neers, from  May  10  to  18, 1895,  and  Lieut.  Col.  P.  C.  Hains,  Corps  of 
Engineers,  since  the  last-named  date. 

An  allotment  of  $7,000  was  made  August  21, 1894,  for  the  construc- 
tion of  a  mining  casemate  and  its  gallery.  Contracts  have  been  made 
for  the  necessary  material,  and  the  work  was  commenced  February  6, 
1895.  The  casemate  and  gallery  will  be  finished  early  in  the  ensuing 
fiscal  year. 

Charleston^  8.  C. — Officer  in  charge,  Oapt.  F.  V.  Abbot,  Corps  of 
Engineers;  Division  Engineer,  Col.  W.  P.  Craighill,  Corps  of  Engineers, 
until  May  10,  1895;  Brig.  Gen.  W.  P.  Craighill,  Chief  of  Engineers, 
from  May  10  to  18, 1895,  and  Lieut.  Col.  P.  C.  Hains,  Corps  of  Engineers, 
since  the  last-named  date. 

A  mining  casemate  required  for  this  harbor  is  completed. 
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An  examination  is  being  made  into  the  question  of  a  proper  founda- 
tion for  a  lift  battery  for  three  12-inch  guns,  for  the  construction  of 
which  a  preliminary  allotment  of  $75,500  has  been  made. 

Savannahy  Ga. — Officer  in  charge,  Capt.  O.  M.  Carter,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  W.  P.  Craighill,  Corps  of  Engineers, 
until  May  10,  1895;  Brig.  Gen.  W.  P.  Craighill,  Chief  of  Engineers, 
from  May  10  to  18, 1895,  and  Lieut.  Col.  P.  C.  Hains,  Corps  of  Engineers, 
since  the  last-named  date. 

A  mining  casemate  was  completed  during  the  past  year. 

Pensa^iola  Harbor^  Florida, — Officer  in  charge,  Maj.  F.  A.  Mahan, 
Corps  of  Engineers,  with  Second  Lieut.  Charles  Keller,  Cori)s  of  Engi- 
neers, as  assistant  until  July  15,  1894,  and  Second  Lieut.  C.  P.  Echols, 
Corps  of  Engineers,  assistant  since  that  date;  Division  Engineer,  Col. 
H.  M.  Robert,  Corps  of  Engineers. 

August  15, 1894,  an  allotment  of  $100,000  was  made  for  commencing 
the  construction  of  two  emplacements  of  a  battery  for  four  10-inch  guns. 
A  detailed  survey  of  the  site  has  been  made,  and  working  drawings  and 
estimates  of  cost  were  well  under  way  at  the  close  of  the  fiscal  year. 

A  mining  casemate  has  been  completed. 

Mobile^  Ala. — Officer  in  charge,  Maj.  A.  N.  Damrell,  Corps  of  Engi- 
neers, with  First  Lieut.  E.  E.  Winslow,  Corps  of  Engineers,  as  assistant; 
Division  Engineer,  Col.  n.  M.  Eobert,  Corps  of  Engineers. 

An  allotment  of  $50,000  was  made  March  9, 1895,  with  which  to  begin 
the  construction  of  an  emplacement  for  one  8-inch  gun;  and  March  11, 
1895,  an  allotment  of  $7,500  was  made  for  the  construction  of  a  mining 
casemate.  The  preparation  of  plant  and  the  repair  of  workshops  and 
laborers'  quarters  were  commenced  in  April.  The  first  material  was 
received  in  June,  and  both  works  are  now  under  way. 

yeto  Orleans^  La. — Officer  in  charge,  Maj.  J.  B.  Quinn,  Corps  of 
Engineers;  Division  Engineer,  Col.  H.  M.  Robert,  Cori)8  of  Engineers. 

The  project  for  the  defense  of  this  place  is  under  preparation,  though 
a  site  and  the  plan  for  a  battery  of  two  10-iuch  guns  on  disappearing 
carriages  have  been  adopted. 

March  8, 1895,  870,000  was  allotted  for  commencing  the  construction 
of  the  emplacement  for  one  of  these  guns,  and  drawings  and  specifica- 
tions for  this  work  are  now  in  prex)aration. 

San  Franciaco  Harbor^  California. — Officers  in  charge,  Col.  G.  H. 
Mendell,  with  First  Lieut.  C.  A.  F.  Flagler  under  his  immediate  orders 
until  August  6, 1894,  and  First  Lieut.  J.  E.  Kuhn  since  that  date,  and 
Lieut  Col.  W.  H.  H.  Benyaurd,  with  First  Lieut.  C.  L.  Potter  under  his 
immediate  orders;  all  officers  of  the  Corps  of  Engineers. 

Four  mining  casemates  have  been  completed.  Colonel  Mendell  has 
charge  of  the  construction  of  emplacements  for  three  10-inch  guns  on 
disapi)earing  carriages,  and  for  three  12-inch  guns  on  nondisappearing 
carriages,  and  of  a  battery  for  sixteen  12-ineh  mortars. 

One  emplacement  for  a  12inch  gun  and  the  platform  are  essentially 
completed,  and  the  gun  mounted.  An  ammunition  hoist  and  conveyor 
are  to  be  famished,  and  the  magazine  and  parapet  to  be  covered  with 
asphalt. 

A  second  emplacement  and  its  platform  will  be  finished  the  coming 
fiscal  year.  The  gun  and  carriage  for  this  are  on  the  ground.  The 
construction  of  this  platform  awaits  the  testing  of  the  plattbrm  already 
built,  which  is  the  first  one  of  this  class  which  has  been  constructed. 
It  contains  220  cubic  yards  of  concrete  of  the  best  quality,  in  which 
flat  iron  rails  were  placed  radially  and  vertically.  The  horizontal  layers 
are  2  feet  apart  vertically,  and  from  10  to  16  bars  were  laid  in  each 

Digitized  by  VjOOQIC 


12  REPORT   OP   THE   CHIEF  OP   ENGINEERS,  U.  S,  ARMY. 

layer.  Discarded  street  cable  of  car  lines  was  incorporated  in  the  con- 
crete in  coils  or  horizontal  planes  about  2  feet  apart.  The  lower  portion 
of  the  platform  was  made  polygonal  in  form,  the  i)ortion  above  ground 
circular.  Hold-down  bolts  are  of  aluminum  bronze.  The  exx>enditures 
for  the  platform  amounted  to  $2,518.43. 

During  the  coming  fiscal  year  the  platforms  for  the  three  10-inch  guns 
on  disappearing  carriages  will  be  built,  and  possibly  the  guns  will  be 
mounted. 

Contracts  have  been  let  for  ammunition  conveyors  for  all  of  the  six 
emplacements  and  for  placing  lifts  in  three. 

The  mortar  battery  is  now  finished,  except  for  a  system  of  ammunition 
conveyors,  not  yet  determined.  The  3  6  mortars  are  mounted,  and  all  but 
one  in  condition  for  service.    The  remainiug  one  will  shortly  be  ready. 

Lieutenaut-Colonel  Beuyaurd  reports,  as  to  emplacements  for  three 
12-inch  guns  on  noudisappearing  carriages,  that  under  an  allotment  of 
§3(5,761.29  from  the  appropriation  acts  of  August  1, 1894,  and  March  2, 
1895,  combined  with  balance  from  previous  appropriation,  work  was 
commenced  upon  emi)la(ement  5  at  the  liidge  Battery,  at  Lime  Point, 
with  the  intention  also  of  completing  emplacements  3  and  4,  all  for  12- 
inch  rifles  on  noudisappearing  carriages.  Ground  was  broken  on  March 
20,  and  the  excavation  of  so  much  of  the  ground  as  was  then  necessary 
was  completed  about  the  middle  of  May.  The  total  amount  of  mate- 
rial excavated,  consisting  of  loose  rock,  amounted  to  4,870  cubic  yards. 
The  concrete  work  was  commenced  about  the  middle  of  June,  and  was 
well  under  way  at  the  close  of  the  fiscal  year. 

The  three  emplacements  will  be  completed  during  the  coming  fall. 

As  to  road  from  Sausalito  to  Lime  Point,  he  reports  as  follows: 
Under  an  act  of  Congress  approved  July  2, 1894,  the  citizens  of  Sausa- 
lito were  given  the  right  of  way  over  the  reservation  for  the  construc- 
tion of  a  driveway.  A  survey  was  made,  the  line  of  road  laid  out,  and 
the  plans  and  specifications  for  construction  were  approved  by  the 
Secretary  of  War,  and  Lieutenant-Colonel  Benyaurd  was  directed  to 
supervise  the  work.    To  date  nothing  farther  has  been  done. 


The  act  approved  August  1,  1894,  appropriated  $400,000  for  the  con- 
struction of  gnu  and  mortar  batteries  and  $  100,000  for  the  construction 
of  platforms.  The  act  of  March  2,  1895,  also  appropriated  the  same 
amounts  for  the  same  purposes. 

Part  of  the  appropriations  for  gun  and  mortar  batteries  has  been 
allotted  to  the  completion  of  emplacements  already  commenced,  but 
allotments  have  also  been  made  for  commencing  new  works,  as  follows: 

One  lift  battery  for  three  12-inch  guns,  one  emplacement  for  12-inch, 
four  for  10-inch,  and  two  for  8  inch  guns,  and  a  battery  for  sixteen  12- 
inch  mortars,  for  the  defense  of  Portland,  Me.,  New  York,  N.  Y.,  Phil- 
adelphia, Pa.,  Hampton  Roads,  Va.,  Pensacola,  Fla.,  Mobile,  Ala.,  New 
Orleans,  La.,  and  San  Francisco,  Cal.  Work  is  also  in  progress  for 
testing  the  subfoundations  of  a  proposed  battery  at  Charleston,  S.  C. 

The  sum  of  84,823.70  remains  unallotted. 

From  the  appropriations  for  platforms  allotments  have  been  made  for 
the  construction  of  i)latform8  for  one  12-iuch  gun,  fifteen  10-inch  guns, 
five  8-inch  guns,  and  thirty-six  12-inch  mortars,  and  for  completing  the 
construction  of  phatforms  for  sixteen  12-inch  mortars. 

Thirty-four  thousand  seven  hundred  and  fifty-eight  dollars  and 
eighty-eight  cents  remains  unallotted  at  the  date  of  this  report,  but 
this  sum  will  be  expended  for  platforms  in  emplacements  now  ready  to 
receive  them.  ( 
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PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

An  act  approved  March  2, 1895,  appropriated  the  sum  of  $45^000  to 
be  applied  to  the  protection,  preservation,  and  repair  of  fortifications 
for  which  there  was  no  special  appropriation.  There  are  about  75  of 
these  works,  so  that  the  amount  appropriated  averages  about  $600  per 
work. 

Many  of  these  works  are  in  the  charge  of  fort  keepers  or  custodians 
whose  salaries  are  paid  from  this  appropriation;  and,  as  authorized  by 
law,  part  of  the  expenses  of  the  clerical  force  of  this  office  is  to  be 
defrayed  from  it.  Hence  so  small  an  appropriation  allows  but  few  and, 
as  a  rule,  only  lesser  repairs  to  be  made  to  works.  Extraordinary 
repairs,  such  as  are  required  to  meet  damages  occasioned  by  the  numer- 
ous and  severe  storms  of  1893  and  1894,  can  not  be  undertaken.  An- 
other demand  upon  these  funds,  that  will  increase  from  year  to  year, 
arises  from  the  care  required  by  the  new  emplacements  as  they  are  com- 
pleted and  provided  with  their  armament. 

The  emplacements  are  more  scattered,  farther  removed  from  garri- 
sons of  old  works;  their  armament  has  more  intricate  mechanism. 
The  result  is  that  greater  expense  attends  their  preservation  and 
repair. 

The  sum  of  $45,000  is  not  sufficient  to  meet  these  needs  and  the 
demands  for  allotments  for  current  repairs,  and  therefore  the  larger 
estimate  of  $70,000. 

Some  of  the  more  important  works  of  protection  and  repair  carried 
on  during  the  past  year  were:  Remodeling  or  repairing  platforms  of 
ten  8-inch  converted  rides,  one  10-inch  and  five  15-inch  smoothbores, 
and  one  12-inch  mortar,  used  for  target  practice;  rebuilding  of  bridges 
over  the  ditches  of  Fort  St.  Philip  and  Fort  Barrancas;  repair  of  brush 
jetties  and  breakwater  at  site  of  Fort  Gaines;  very  extensive  repairs 
to  the  breakwater  at  Fort  Monroe,  which  had  been  washed  out  for 
some  60  feet  or  more,  while  the  bank  in  rear  had  cut  out  from  10  to  40 
feet,  so  that  in  case  of  other  severe  storms  from  the  east  there  was 
great  danger  of  the  sea  cutting  through  into  the  moat;  the  care  of  the 
completed  lift  battery  of  the  defenses  of  Kew  York,  and  overhauling  the 
torpedo  material  for  the  defense  of  Portland,  Me. 

Many  minor  repairs  were  made,  such  as  repairs  of  slopes,  roofs, 
fences,  magazine  doors,  postern  gates,  embrasure  shutters,  and  wharves. 

SITES  FOB  FOBTIPICATIONS. 

Portland  Harbor^  Maine. — ^The  project  for  defense  of  this  harbor  con- 
templates the  establishment  of  batteries  on  Gushings  Island.  The 
owners  demanded  more  than  was  thought  to  be  a  reasonable  price,  and 
proceedings  were  brought  for  the  condemnation  of  33.4  acres  of  land  as 
sites  for  batteries. 

An  award  of  $112,240  was  made  in  December,  1893,  and  was  accepted 
by  the  Government,  and  all  payments  were  made  eaily  in  June,  1893, 
except  one  item  of  $9,000.  This  item  was  not  accepted  by  the  owners 
of  the  property  until  August,  1894,  as  they  have  contemplated  an 
appeal.    The  cost  of  this  site  was  $112^423.60. 

NarragansettBayj  Rhode  Inland. — Under  instructions  from  this  office, 
the  officer  in  charge  of  the  defenses  of  this  bay  made  report  August  25, 
1894,  as  to  the  areas  required  lor  sites  of  modern  batteries  as  located 
in  the  project  for  the  defense  of  the  bay.  The  areas  amount  to  about 
32  acres.    Further  report  was  received  July  13,  1895,  fromwhich  it  is 
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evident  that  resort  to  condemnation  woold  be  necessary,  should  the 
acquisition  of  these  sites  be  authorized.  Much  of  the  land  required  is 
improved,  and  the  greater  part  of  the  remainder  is  held  at  a  compara- 
tively high  price,  the  prices,  so  far  as  set,  footing  up  $338,500  for  about 
30.25  acres. 

Fort  Wadsi/oorthy  N.  T. — A  survey  of  lands  adjacent  to  Fort  Wads- 
worth,  N.  Y.,  purchased  for  defensive  purposes,  was  made  and  mapped, 
at  a  cost  of  $746.11. 

By  direction  of  the  Secretary  of  War,  6J  acres,  the  property  of  Mrs. 
Sarah  Schuyler  Martin,  adjacent  to  Port  Wads  worth,  was  purchased 
for  $44,000  and  interest  at  6  per  cent  on  said  sum  from  June  26, 1891. 
The  purchase  was  completed  February  25, 1895,  and  payment  made, 
amounting  to  $53,680. 

Baltimore,  Md. — A  report  has  been  made  of  the  areas  of  tJiree  sites 
needed  for  batteries  projected  for  the  defense  of  this  harbor,  and  Jan- 
uary 4, 1895,  the  Chief  of  Engineers  submitted  to  the  Secretary  of  War 
a.  recommendation  that  these  areas  be  acquired  by  condemnation,  which 
has  been  approved  by  the  Secretary  of  War,  and  proceedings  will  be 
instituted  to  secure  the  condemnation  of  the  land. 

Charleston^  8.  C. — The  title  to  sites  for  three  batteries  projected  on 
Sullivans  Island  has  been  granted  to  the  United  States  conditionally 
by  the  State  of  South  Carolina.  The  condition  is  that  the  grant  shall 
not  be  effectual  as  to'  any  portion  of  the  premises  described  in  which 
any  person  or  persons  have  now  any  right,  title,  or  interest,  or  upon 
which  any  person  or  x)ersons  now  own  or  have  any  structures  or  improve- 
ments, until  the  United  States  of  America  shall  have  compensated  such 
person  or  persons  for  such  right,  title  and  interest,  and  for  such  build- 
ings, structures,  and  improvements,  and  acquired  the  title  of  such  per- 
son or  x>ersons  thereto;  and  until  the  United  States  of  America  shall 
have  compensated  certain  other  parties  mentioned  in  the  act  making  the 
grant.  The  act  of  the  State  legislature  further  provides  for  determin- 
ing by  a  jury  verdict  the  compensation  to  be  paid,  in  case  of  no  agree- 
ment being  arrived  at  by  the  United  Stcites  and  the  persons  having 
interests,  etc.  The  values  of  these  rights,  etc.,  as  determined  by  the 
owners,  and  as  appraised  by  a  United  States  agent,  have  been  received, 
and  farther  steps  have  been  taken  in  the  matter. 


By  act  of  Congress  approved  August  1,  1894,  $150,000  was  appro- 
priated for  the  acquisition  of  sites  for  seacoast  defenses.  This  sum 
will  be  almost  entirely  exhausted  in  the  procurement  of  sites  for 
defenses  at  Xarragansett  Bay,  Baltimore  Harbor,  and  Charleston  Har- 
bor, negotiations  for  which  are  now  pending.  An  appropriation  of 
$250,000  is  requested  for  the  procurement  of  sites  for  other  projected 
works. 

SEA  WALLS  AND  EMBANKMENTS. 

Sandy  Hook,  New  Jersey. — A  sea  wall  was  completed  in  the  summer 
of  1894.  It  is  an  extension  to  the  westward  of  a  wall  which  forms  part 
of  the  project  for  the  improvement  of  New  York  Harbor. 

To  stop  excessive  erosion  then  in  progress  authority  was  given  to 
expend  the  sum  of  82,000  from  the  appropriation  for  New  York  Har- 
bor in  protecting  the  beach. 

The  act  of  August  1, 1894,  making  appropriations  for  fortifications, 
etc.,  appropriated  $7,500  for  constructing  a  sea  wall  at  this  point.  The 
wall  wa^s  completed  October  13,  1894,  at  a  total  cost  of  $7,298.03.  It 
is  1,130  feet  long,  with  a  jetty  120  feet  long;  the  section  of  wall  and 
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4etty  is  13  feet  at  base  by  7  feet  in  height.  The  total  quantity  of  stone 
in  the  completed  wall  is  4,546  tons. 

The  protection  thus  afforded  appears  to  be  complete;  the  high-tide 
line  has  moved  out  in  some  places  as  much  as  250  feet,  and  is  uniform 
and  regular. 

Bedloes  Island,  New  York, — ^Repairs  to  the  sea  wall  of  this  island  were 
made,  the  work  being  done  by  contract,  at  an  expense  of  $1,749.18, 

About  580  linear  feet  of  new  wall  is  required  to  complete  the  circuit 
of  the  island.  The  new  wall  would  be  of  service  and  very  much 
improve  the  appearance  of  the  island.  The  cost  of  the  new  wall  is 
$25,000,  and  an  estimate  therefor  is  submitted. 

Davids  Island,  New  York. — Eepairs  to  the  sea  wall  on  the  northeast 
side  of  the  island  are  now  about  completed,  about  540  cubic  yards  of 
stone  having  been  placed  behind  the  sea  wall.  An  available  balance 
of  $183.88  of  the  allotment  for  this  work  will  accomplish  all  that  is 
required  for  this  work. 

Fort  Schuyler,  N.  Y. — The  sea  wall  at  this  work  requires  early  action 
at- various  points;  some  portions  have  suffered  considerably  from  heavy 
gales  during  last  winter  and  spring.  An  estimate  of  $4,225  for  this 
work  is  submitted. 

Fort  McHenry,  Md, — Building  a  portion  of  the  sea  wall  in  rear  of  the 
cemetery,  227  feet  long,  was  finished  May  11, 1895.  Work  on  a  con- 
tract for  completing  the  sea  wall  in  rear  of  the  site  of  the  fort,  about 
808  feet  long,  is  progressing  satisfactorily,  and  is  to  be  finished  August 
5, 1895. 

ESTBIATBS  OF  APPBOPRIATIONS  REQUIRED  FOR  1896-97. 

For  constraction  of  gun  and  mortar  batteries $1,815,000 

For  oonstmction  of  gun  and  mortar  platforms 70,000 

For  purchase  of  land  for  fortifications, 250,000 

For  protection,  preservation,  and  repair  of  fortifications 70, 000 

For  preparation  of  plans  for  fortifications -  5,000 

For  sea  walls  and  embankments ^ 29, 225 

For  artesian  well  at  Fort  Monroe,  Va 14,000 

For  purchase  of  submarine  inines  and  necessary  appliances  to  operate 

them  for  closLng  the  channels  leading  to  our  principal  seaports 50, 000 

For  needful  casemates,  cable  gaUeries,  etc.,  from  which  to  operate  sub- 
marine mines 50,000 

Total ! 2,353,225 

THE  BOABD  OF  ENOINEEBS. 

The  following  changes  in  the  personnel  of  the  Board  have  taken  place 
since  the  date  of  the  last  annual  report: 

Col.  C.  B.  Comstock,  Corps  of  Engineers,  was  retired  from  active  serv- 
ice by  operation  of  law  on  February  3, 1895. 

Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers,  was  designat/Cd  a 
member  of  the  Board  by  letter  of  the  Chief  of  Engineers  dated  Novem- 
ber 13, 1894,  and  was  relieved  by  the  operation  of  Special  Orders,  No. 
19,  headquarters  Corps  of  Engineers,  June  10,  1895. 

Maj.  Charles  W.  Raymond,  Corps  of  Engineers,  was  designated  a 
member  of  the  Board  hy  Special  Orders,  No.  19,  headquarters  Corps 
of  Engineers,  June  10, 1895. 

•  As  constituted  at  the  close  of  the  past  fiscal  year  The  Board  of 
Engineers  consisted  of  the  following-named  offtcers  of  the  Corps  of 
Engineers:  Col.  Henry  L.  Abbot,  president,  Col,  Henry  M.  Eobert, 
Lieut.  Col.  G.  L,  Gillespie,  and  Maj.  Charles  W.  Raymond. 
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Each  Division  Engineer  is  also  a  member  when  any  subject  relating 
to  fortifications  in  his  division  is  under  consideration  by  the  Board,  and 
the  Engineer  Officers  in  charge  of  districts  are  associated  with  the  Board 
as  members  thereof  for  the  consideration  of  subjects  relating  to  their 
respective  districts,  upon  the  recommendation  of  the  president  of  the 
Board,  when  deemed  expedient  by  the  Chief  of  Engineers. 

The  Board  has  considered  the  various  subjects  referred  to  it  during 
the  past  year  by  the  Chief  of  Engineers,  and  the  following  is  a  brief 
summary  of  the  reports  rendered  thereon : 

1894,  July  9  and  December  11.  On  the  purchase  of  site  for  a  mortar 
battery  at  Fort  Preble,  Me. 

July  30.  On  retention  of  certain  military  reservations  in  Puget  Sound 
for  defensive  purposes. 

July  30.  On  purchase  of  land  on  Cushings  Island,  Maine,  for  defen- 
sive purposes. 

July  30.  On  changes  proposed  in  typical  mortar  battery. 

September  6.  On  plan  of  emplacement  for  guns  and  mortars  at  Fort 
Point,  California. 

October  6  and  November  21.  On  land  required  for  defenses  on  Staten 
Island,  New  York  Harbor. 

October  30.  On  retention  of  Fort  Johnston  Military  Reservation, 
N.  C,  by  the  War  Department. 

December  1.  On  site  for  a  military  post  at  Magnolia  BlufT,  Wash- 
ington. 

December  1.  On  encroachments  upon  military  reservation  of  Point 
Adams,  mouth  of  the  Columbia  Biver. 

December  21.  On  submarine  mine  defense  of  Pensacola,  Fla. 

1895,  January  5.  On  retention  of  Pelican  Spit,  Galveston  Harbor,  for 
defensive  purposes. 

January  16.  On  artillery  defense  of  San  Diego  Harbor,  California. 

January  16.  On  submarine  mine  defense  of  San  Diego  Harbor,  Cali- 
fornia. 

January  16.  On  submarine  mine  defense  of  the  mouth  of  the  Columbia 
Kiver. 

January  25.  Beport  by  General  Abbot  on  the  latest  pattern  of  the 
Lafiin  &  Band  magneto-electric  igniting  machine  for  use. in  artillery 
and  especially  in  mortar  firing. 

February  2.  lieport  by  General  Abbot  on  volley  practice  with  mor- 
tars at  Sandy  Hook. 

February  5.  On  submarine  mine  defense  of  Puget  Sound. 

February  16.  Estimate  fot  the  preservation  and  repair  of  Fort  Moul- 
trie, S.  C. 

March  11  and  23.  On  platform  and  emplacement  for  8-inch  Crozier- 
Buffington  disappearing  carriage. 

March  11.  On  mining  casemate  at  Fort  Morgan,  Ala. 

April  20.  On  artillery  defense  of  the  mouth  of  the  Columbia  Biver. 

April  20.  On  demolition  of  earthwork  at  Fort  Wayne,  Mich. 

April  25.  On  the  need  of  Grays  Harbor,  Washington,  for  military 
purposes. 

April  27.  On  platform  and  emplacement  for  10-inch  Crozier-Buffing- 
ton  disappearing  carriage. 

May  25.  On  the  use  of  steel  in  place  of  aluminum  bronze  for  bolts, 
and  washers  in  platform  construction. 

June  7.  On  the  use  of  Coast  Survey  steamer  to  determine  the  current 
velocities  in  Birhs  Passage,  Puget  Sound. 

June  12.  On  the  artillery  defense  of  Puget  Sound. 
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June  18.  On  changes  proposed  at  Governors  Island,  New  York  Har- 
bor, to  accommodate  a  regiment  of  troops. 

In  the  performance  of  its  duties  the  Board,  under  the  instructions  of 
the  Chief  of  Engineers,  made  a  personal  inspection  of  defensive  sites  at 
Forta  St.  Philip  and  Jackson,  at  the  mouth  of  the  Mississippi  Kiver, 
and  in  the  harbor  of  Galveston,  Tex. 

In  addition  to  their  duties  with  The  Board  of  Engineers  the  indi- 
vidual members  of  the  Board  have  been  engaged  as  follows  during  the 
fiscal  year  ending  June  30, 1896 :  — ^ 

1.  CoL  Henry  L.  Abbot,  Corps  of  Engineers,  the  president  of  the 
Board,  has  continued  as  Division  Engineer  of  the  Northeast  Division, 
as  president  of  the  Board  to  establish  harbor. lines  for  the  harbor  of 
^ew  York  and  its  adjacent  waters,  as  a  member  of  the  Board  of  Ord- 
nance and  Fortification,  and  as  president  of  a  board  for  the  examina- 
tion of  officers  of  the  Corps  of  Engineers  with  a  vie  w  to  their  promotion. 
He  also  served  as  president  of  a  board  of  Engineer  Officers  to  examine 
and  report  upon  proposed  docks  at  Squaw  Island,  Niagara  Eiver,  and 
is  president  of  a  board  of  Engineer  Officers  to  examine  and  report  upon 
the  extension  of  the  outer  breakwater  at  Buffalo,  N.  Y.  Under  instruc- 
tions of  the  Chief  of  Engineers  dated  July  30,  1892,  June  30, 1893, 
March  1,  1894,  and  June  8,  1895,  he  has  inspected  the  engineering 
works  in  the  chafge  of  Col.  Henry  M.  Robert  and  Lieut.  Cols.  G.  L. 
Gillespie,  Jared  A.  Smith,  Samuel  M.  Mansfield,  William  R.  King,  and 
David  P.  Heap,  Corps  of  Engineers,  as  well  as  those  of  the  five  district 
officers  of  the  Northeast  Division. 

2.  Col.  Henry  M.  Robert,  Corps  of  Engineers,  has  been  the  disburs- 
ing officer  ot  the  Board.  He  has  conducted  the  various  works  of  river 
and  harbor  improvements  and  of  fortifications  under  his  charge  and 
has  served  as  a  member  of  the  Board  of  Visitors  to  the  U.  S.  Engineer 
School,  as  Division  Engineer  of  the  Southwest  Division,  as  member 
of  the  Board  for  the  establishment  of  harbor  lines  for  New  York  Har- 
bor, Philadelphia,  and  Stamford,  Conn.,  and  as  a  member  of  a  board 
for  the  examination  of  officers  of  the  Corps  of  Engineers  with  a  view 
to  their  promotion.  He  is  also  charged  with  the  supervision  of  rebuild- 
ing of  the  bridge  across  the  Connecticut  River  between  Hartford  and 
East  Hartford  and  the  construction  of  a  bridge  across  Norwalk  Harbor 
(or  River),  Connecticut 

3.  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  in  addition  to 
conducting  the  various  works  of  river  and  harbor  improvement  and 
of  harbor  defense  with  which  he  was  charged  during  the  year,  has  con- 
tinued to  serve  as  a  member  of  the  Board  of  Visitors  to  the  U.  S. 
Engineer  School  and  as  a  member  of  the  Harbor  Line  Board  for  the 
haroor  of  New  York  and  its  adjacent  waters.  He  was  the  representative 
of  the  War  Department  at  the  Sixth  Congress  of  Internal  Navigation, 
held  at  The  Hague,  Netherlands,  July  22  to  28, 1894;  has  served  as 
member  and  president  of  the  Mississippi  River  Commission  since  date 
of  appointment,  February  15, 1895,  and  has  also  served  as  a  member 
of  a  board  for  the  examination  of  officers  of  the  Corps  of  Engineers 
with  a  view  to  their  promotion. 

4.  Maj.  Charles  W.  Raymond,  Corps  of  Engineers,  has  conducted  the 
various  works  of  river  and  harbor  improvement  and  of  fortifications 
under  his  charge,  and  has  served  as  senior  member  of  a  board  to  make 
investigations  as  to  certain  bridges  in  accordance  with  instructions  of 
the  Secretary  of  War,  and  as  chairman  of  a  board  appointed  by  the 
President,  agreeably  to  the  act  of  Congress  approved  June  7,  1894, 
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authorizing  the  New  York  and  New  Jersey  Bridge  companies  to  con- 
struct  a  bridge  across  the  Hudson  Eiver,  to  recommend  to  the  Secretary 
of  War  "  what  length  of  span,  not  less  than  2,000  feet,  would  be  safe 
and  practicable  for  a  railroad  bridge  to  be  constructed  over  said  river," 
He  is  also  a  member  of  the  Harbor  Line  boards  for  the  harbor  of  New 
York  and  adjacent  waters,  and  for  the  port  of  Philadelphia,  Pa.,  and 
is  charged  with  the  supervision  of  the  construction  of  a  bridge  across 
Delaware  Eiver  at  Philadelphia  and  of  two  bridges  across  ^l^ankford 
Creek,  Pennsylvania. 

POST  OF  WILLETS  POINT,  N.  Y.— U.  S.  ENGINEER  SCHOOL— BATTALION 
OF  ENGINEERS — ENGINEER  DEPOT. 

Officer  in  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers. 

POST   OP  WILLETS  POINT,   N.  Y. 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  21  commis- 
sioned officers  and  390  enlisted  men,  including  officers  and  noncommis 
sioned  officers  of  the  general  staff,  student  officers,  and  enlisted  men  of 
the  Hospital  Corps.    This  is  a  loss  of  2  officers,  and  a  gain  of  10  enlisted 
men  in  strength  over  last  year's  report. 

U.   S.   ENGINEER  SCHOOL. 

During  the  year  2  engineer  officers  and  5  line  officers  completed  the 
course,  and  3  infantry  officers,  who  have  completed  the  laboratory  duty, 
are  still  engaged  in  the  practice  work  of  planting  and  operating  torpe- 
does, which  will  be  completed  October  1, 1895. 

All  have  manifested  intelligence  and  interest  in  the  work  and  are 
'entitled  to  certificates  of  proficiency  in  one  or  more  of  the  branches 
they  have  been  studying  and  practicing. 

BATTALION  OF  ENGINEERS. 

The  legal  strength  of  the  Battalion  of  Engineers  is  5  companies  of 
150  men  each,  with  a  sergeant-major  and  a  quartermaster-sergeant,  and 
is  officered  by  details  from  the  commissioned  officers  of  the  Corps. 

The  present  strength  is  19  officers  and  470  enlisted  men. 

The  authorized  strength  of  Companies  A,  B,  and  C,  which  are  sta- 
tioned at  Willets  Point,  is  133  men  each,  and  of  Company  E,  stationed 
at  West  Point,  N.  Y.,  100  men. 

The  total  losses  from  all  causes  during  the  year  have  been  152,  and 
the  total  gain  154,  making  a  net  gain  of  2  men. 

The  Battalion  of  Engineers  has  been  employed  during  the  year  at 
engineer,  pontoon,  and  torpedo  drills,  rifle  practice,  photography,  and 
military  signaling;  and  Company  E,  at  West  Point,  has  assisted  in  the 
instruction  of  cadets  in  military  engineering  and  pontoon  drill. 

Of  the  five  companies  constituting  the  legal  strength  of  the  battalion, 
one  company  at  present  exists  only  on  paper. 

ENGINEER  DEPOT. 

The  engineer  depot  is  the  repository  of  tools  and  materials  for  pon- 
toon bridges,  sieges,  torpedo  service,  and  instruments  for  surveys  and 
astronomical  work  ui)on  which  the  Corps  of  Engineers  may  be  engaged. 

Some  additions  have  been  made  to  the  stock  of  pontoon  materials, 
among  which  may  be  mentioned  28  pontoon  boats  complete,  and  those 
on  hand  have  been  overhauled  and  repaired  when  necessary. 
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Surveying,  astronomical,  and  electrical  instruments  bave  been  repaired 
by  enlisted  men  detailed  for  the  purpose,  and  such  new  instruments  as 
were  needed  for  issue  to  officers  in  the  field  and  on  public  works  have 
been  purchased  in  the  usual  manner. 

As  a  precaution  against  loss  by  fire,  the  frame  building  in  which  a 
large  quantity  of  bridge  and  poutoon  materials  are  stored  was  pro- 
vided with  two  brick  fire  walls. 

Torpedo  materials  for  the  submarine  mining  defense  of  Washington, 
D.  C,  have  been  contracted  for,  and  other  torpedo  materials  required 
to  complete  the  outfit  at  sundry  points  have  been  procured. 

A  shed  has  been  built  over  the  three  new  cable  tanks  and  fitted  ont 
with  traveling  cranes  for  handling  auy  size  of  drums  of  cable. 

The  balance  of  submarine  mining  cable  due  on  both  contracts  has 
been  delivered,  tested,  and  accepted. 

A  three-cored  cable  was  procured  and  laid  between  Forts  Wadsworth 
and  Hamilton,  N.  Y.,  and  is  now  in  use  by  the  Board  on  Control  of 
Artillery  Fire. 

Some  valuable  additions  were  made  to  the  collection  of  engineer 
models  and  minor  repairs  made  to  depot  buildings  and  machinery. 

Suitable  additions  have  been  made  to  the  library  of  the  Engineer 
School  by  purchase  of  recent  publications  on  military  and  civil  engi- 
neering and  kindred  scientific  subjects. 

There  will  be  required  for  the  fiscal  year  ending  June  30, 1897,  for 
the  Engineer  Depot  at  Willets  Point,  N.  Y.,  the  following,  viz : 

1.  For  incidental  expenses  of  depot $5, 000. 00 

2.  For  purchase  of  materials  for  instruction  of  battalion 1, 000. 00 

3.  For  purchase  and  repair  of  instruments 3, 000. 00 

4.  For  purchase  and  binding  of  professional  works  for  library  of  the  U.  S. 

Engineer  School : 500. 00 

Total 9,500.00 

(See  Appendix  No.  3.) 

RIVER   AND    HARBOR   IMPROVEMENTS. 

The  funds  with  which  the  works  for  the  improvement  of  rivers  and 
harbors  were  prosecuted  during  the  last  fiscal  year  were  derived  from 
the  appropriations  by  the  river  and  harbor  act  of  August  17, 1894,  and 
appropriations  in  the  sundry  civil  acts  approved  August  18,  1894,  and 
March  2, 1895,  for  certain  works  on  account  of  which  contracts  were  to 
be  made  for  completion  as  provided  in  the  acts  of  September  19, 1890, 
and  July  13, 1892,  and  such  balances  of  former  appropriations  as  were 
avaOable. 

A  brief  statement  derived  from  the  reports  of  the  oflBcers  in  charge 
of  the  several  works  hereinafter  given  sets  forth  the  condition  of  each 
improvement,  the  extent  of  work  performed  during  the  last  fiscal  year, 
theamount  expended,  and  estimate  of  amount  required  for  its  completion. 

Experience  has  demonstrated  the  great  economy,  in  every  respect,  in 
carrying  on  works  of  improvement  under  continuous  contracts  for  which 
appropriations  have  been  made  in  sundry  civil  acts,  and  it  is  judged 
that  under  that  system  the  works  will  be  completed  in  less  than  one- 
half  the  time  which  would  be  required  were  they  to  depend  on  biennial 
appropriations  and  a  consequent  succession  of  small  contracts.  There 
would  thus  be  not  only  much  economy  of  money,  but  the  improvements 
would  be  very  much  sooner  available  for  their  intended  use. 
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In  snbmittiDg  the  estimates  for  river  and  barbor  works  tbe  ideas  bad 
in  mind  have  been  tbe  following: 

1.  The  laws  require  report  to  be  made  annually  of  the  amount  estimated 
to  be  necessary /or  the  completion  of  eeuch  work  for  whicb  Congress  has 
made  appropriation,  and  how  much  can  be  '^  profitably  expended  in  the 
next  fiscal  year  "  on  approved  projects, 

2.  It  has  come  to  be  the  custom  for  Congress  to  pass  no  general  river 
and  harbor  bill  at  the  short  sessions,  so  that  the  sum  appropriated 
each  alternate  year  is  really  intended  to  cover  work  for  two  fiscal  years 
instead  of  one,  as  the  estimates  state. 

3.  While  economy  and  business-like  procedure  would  justify  asking 
in  many  cases  for  the  appropriation  at  once  for  expenditure  as  rapidly  as 
possible  of  the  sum  needed  for  completion,  the  total  for  all  the  works  in 
the  United  States  would  be  very  large  and  it  has  never  been  asked  for. 

4.  Congress  has  never  in  a  river  and  harbor  law  granted  as  much 
money  as  has  been  asked  by  the  Chief  of  Engineers. 

5.  In  the  amounts  now  presented  regard  has  been  had  to  several 
circumstances,  as  follows : 

(a)  The  estimates  of  the  local  engineers. 

!b)  The  actual  expenditures  for  tiro  fiscal  years.  * 

c)  The  appropriations  in  the  law  of  August,  1894. 

(d)  The  balances  available  August  31,  1895. 

(e)  The  condition  of  the  Treasury. 

{/)  The  relative  importance  of  the  works. 

Attention  is  invited  to  the  following  statement : 

Total  expended  during  year  ending  June  30,  1894  (exclusive  of  ex- 
penditures by  Mississippi  and  Missouri  River  Commissions) $15, 463, 069. 28  . 

Total  expended  durinjj  year  ending  June  30,  1895  (exclusive  of  ex- 
penditures by  Mississippi  and  Missouri  River  Commissions) 15, 440, 994. 97 

Total  as  above  for  the  two  years 30, 904, 084. 25 

Total  of  estimates  by  local  engineers  for  fiscal  year  1897  (exclusive 
of  estimates  of  Mississippi  and  Missouri  River  Commissions) 48, 837, 027. 00 

Total  amount  appropriated  by  river  and  harbor  act  of  August  17, 1894.     11, 643, 180. 00 
Total  amount  appropriated  for  rivers  and  harbors  by  sundry  civil 
acts  of  August  18,  1894,  and  March  2,  1895 19,842,115.00 

Total  for  the  three  acts 31,485,295.00 

Total  balance  available  (unpledged)  of  all  previons  appropriations 

for  river  and  harbor  improvement  August  31,  1895 12, 686, 880. 59 

Total  estimate  submitted  by  Chief  of  Engineers  for  expenditure  in 

two  years 21,016,197.00 

(This  estimate  is  made  up  as  follows :  For  general  improvement, 
$12,356,600;  for  continuing  contract  works,  ^,044,597,  tn is  for  ex- 
penditure in  one  .year;  for  the  Mississippi  River  Commission, 
$2,665,(XX);  for  the  Missouri  River  Commission,  $750,000 ;  for  exami- 
nations, surveys,  and  contingencies,  $200,000.) 

Special  estimates  submitted  by  the  Mississippi  River  Commission ...       1, 417, 000. 00 
Special  estimates  submitted  by  the  Missouri  River  Commission 160, 000. 00 

The  estimates  submitted  by  the  Chief  of  Engineers  are  only  for 
works  for  which  plans  have  been  approved  by  Congress  and  appro- 
priations previously  made,  and  the  amount  in  each  case  has  been  care- 
fully considered,  in  the  ex])ectation  that  it  icould  not  he  redticed  or  scaled 
down  if  any  appropriation  he  made. 

Section  2  of  tlie  river  and  harbor  act  approved  March  2,  1867. 
requires  that  there  shall  be  annually  submitted  to  Congress  a  full 
estimate  of  the  entire  and  permanent  completion  of  each  river  and 
harbor  work  and  of  the  amount  that  (ran  be  profitably  expended  on 
each  uncompleted  work  in  the  next  fisoal  year. 


Digitized  by 


Google 


BITER  Aim   HARBOR  IMPROVEMENTS.  21 

Reports  are  appended  of  the  work  accompliBbed  in  the  removal  of 
wrecks  obstructing  or  endangering  navigation,  as  provided  for  in  sec- 
tion 4  of  the  river  and  harbor  act  approved  June  14, 1880,  and  enlarged 
by  provision  in  the  river  and  harbor  act  of  August  2,  1882. 

Under  the  authority  given  to  the  Secretary  of  War  in  section  12  of 
the  river  and  harbor  act  approved  September  19,1890,  harbor  lines 
have  been  established  at  the  following  localities:  Rockland  Harbor, 
Maine;  New  Haven  Harbor,  Connecticut;  Milford  Harbor,  Connecticut; 
East  River  in  the  vicinity  of  Rikers  Island,  ^e\v  York;  Pittsburg 
Harbor,  Pennsylvania;  St.  Louis  Bay  and  around  Grassy  Point,  Min- 
nesota and  Wisconsin,  and  along  St.  Louis  River  above  Grassy  Point 
as  for  as  Spirit  Lake;  Milwaukee  River  between  Cherry  and  Walnut 
streets,  Milwaukee,  Wis. ;  Fox  River  along  the  river  fronts  of  the  cities 
of  Green  Bay  and  Fort  Howard,  Wis.,  from  the  mouth  upstream  about 
3.2  miles;  Lake  St.  Clair  from  the  lower  end  of  Grossepoint  to  Milk 
River,  Michigan;  Cleveland  Harbor,  Ohio;  Fairport  Harbor,  Ohio; 
Buffalo  Harbor,  New  York ;  Niagara  River  at  Buffalo,  N.  Y. ;  Wilming- 
ton Harbor,  California;  Puget  Sound  in  front  of  the  cities  of  Seattle 
and  Ballard,  Wash.,  and  Hoquiam  Harbor,  Washington. 

Examinations  were  made,  whenever  required  by  the  committees  of 
Congress,  of  bills  authorizing  the  construction  of  bridges  upon  which 
the  views  of  the  War  Department  were  desired.  Of  the  bills  so  exam- 
ined 22  originated  in  the  Senate  and  26  in  the  House  of  Representatives. 

During  the  fiscal  year  examinations  were  made  of  such  plans  and 
locations  as  were  submitted  by  parties  interested  of  bridges  proposed 
to  be  built  over  navigable  waters  subject  to  the  approval  of  the  Secre- 
tary of  War,  as  authorized  by  acts  of  Congress.  A  brief  statement  is 
given  of  the  action  had  in  such  cases. 

Under  sections  4  and  5  of  the  river  and  harbor  act  approved  Septem- 
ber 19,  1890,  persons,  corporations,  or  associations  owning  or  controlling 
bridges  over  navigable  waterways  of  the  United  States  which  are 
unreasonable  obstructions  to  the  free  navigation  of  such  waters,  after 
being  given  a  reasonable  opportunity  to  be  heard,  have  been  notified 
to  so  alter  the  bridges  as  to  render  navigation  through  or  under  them 
reasonably  free,  easy,  and  unobstructed.  In  each  ttase  the  changes 
required  to  be  made  were  specified  in  the  notice  and  reasonable  time 
was  prescribed  in  which  to  make  them.  A  detailed  statement  of  the 
cases  is  given  further  on  in  this  report. 

Reports  made  in  compliance  with  the  requirements' of  section  2  of  the 
river  and  harbor  act  of  July  5, 1884,  and  section  4  of  that  of  August  5, 
1886^f  instances  in  which  piers,  breakwaters,  or  other  works  built  by 
the  United  States  in  aid  of  commerce  or  navigation  are  used,  occu- 
pied, or  injured  by  a  corporation  or  an  individual  will  be  found  in 
Appendix  Z  Z. 

The  engineering  works  in  the  charge  of  this  office  are  arranged  in 
five  divisions  and  officers  of  the  Corjis  assigned  as  division  engineers  to 
overlook  the  works,  as  follows: 

West  of  the  Rocky  Mountains :  Pacific  Division,  Ccl.  George  H.  Men- 
dell.  East  of  the  Rocky  Mountains:  Northeast  Division,  Col.  Henry 
L.  Abbot;  Southeast  Division,  Col.  William  P.  Craighill  and  Lieut  Col. 
Peter  C.  Hains;  Southwest  Division,  Col.  Cyrus  B.  Comstock  and  Col. 
Henry  M.  Robert;  Northwest  Division,  Col.  Orlando  M.  Poe. 

South  Pdss  of  the  Mississippi  i?t>er.— During  the  fiscal  year  ending 
June  30, 1895,  the  legal  channel  was  maintained  at  the  head  of  the 
pass  and  through  the  pass  itself;  but  during  a  period  of  forty-three 
dayft  such  channel  was  not  maintained  through  the  jetties. 
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Survey  of  canal  routes  from  Lake  Erie  to  the  Ohio  Biver, — ^The  nver 
and  harbor  act  of  August  17,  1894,  provides: 

That  the  Secretary  of  War  is  hereby  authorized  and  directed  to  appoint  a  board 
of  three  engineers  of  the  Army,  whose  duty  it  shall  be  to  survey  the  Miami  and  Erie 
Canal,  the  Ohio  Canal  and  such  branches  thereof,  and  such  river  and  stream  chan- 
nels as  may  in  their  judgment  form  available  portions  of  a  continuous  canal  con- 
necting the  waters  of  Lake  Erie  with  the  Ohio  Kiver  through  the  State  of  Ohio,  and 
to  report  as  to  the  feasibility  and  advisability  of  improving  and  widening  such  canal 
to  seventy  feet  at  the  water  line  and  deepening  the  same  to  seven  feet,  and  by  con- 
struction of  new  locks  not  less  than  one  hundreid  and  fifty  feet  in  length  and  twenty- 
one  feet  in  width,  with  a  capacity  for  vessels  of  at  least  two  hundred  and  eighty 
tons  burden,  and  to  report  to  the  next  session  of  Congress  with  detailed  plans  and 
an  estimate  of  the  cost  of  such  improvements.     •     *    * 

The  joint  resolution  approved  December  24, 1894,  granted  the  Board 
an  extension  of  time  for  making  the  survey  and  authorized  the  report 
to  be  made  at  the  first  session  of  the  Fifty-fourth  Congress  instead  of 
the  third  session  of  the  Fifty-third  Congress. 

The  Board,  consisting  of  Col.  O.  M.  Foe,  Lieut.  Col.  Amos  Stickney, 
and  Maj.  W.  L.  Marshall,  Corps  of  Engineers,  with  Lieut.  H.  M.  Chitten- 
den, Corps  of  Engineers,  as  executive  and  disbursing  officer,  are  now 
engaged  uiK)n  the  work. 

ATLANTIC    COAST    AND    GULF    OF    MEXICO. 

IMPROVEMENT    OF    RIVERS    AND    HARBORS    IN    MAINE    AND    NEV 

HAMPSHIRE. 

This  district  was  in  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps 
of  Engineers,  to  November  5,  1894,  and  of  Lieut.  Col.  J).  P.  Heap, 
Corps  of  Engineers,  since  that  date;  Division  Engineer,  Col.  H,  L, 
Abbot,  Corps  of  Engineers,  from  December  18,  1894,  to  June  8, 1895. 

1.  St.  Croix  River ^  Maine. — An  examination  and  survey  of  the  St. 
Croix  River  were  made  under  the  provisions  of  the  river  and  harbor 
act  of  August  11, 1888,  and  the  reports  on  same  were  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1890  (p.  4G3).  The  avail- 
able depth,  at  mean  low  water,  over  the  shoals,  was  found  to  be  from 
(i.o  to  9.5  feet,  and  in  the  upper  part  of  the  harbor  at  Calais  but  1.5 
feet.  The  channel  was  also  narrow.  In  the  report  on  the  survey  it  was 
proposed  to  obtain  a  channel  12  feet  deep  at  mean  low  tide,  with  a  gen- 
eral width  of  200  feet,  but  narrowed  to  150  feet  and  100  feet  at  the  upper 
end.  Such  an  improvement  would  enable  steamboats  to  reach  landings 
at  the  upper  end  of  the  harbor,  and  would  allow  large  lumber  vessels 
to  fully  load  at  the  wharves,  instead  of  having  to  drop  downstream 
about  4  miles  to  complete  their  cargoes. 

An  appropriation  of  $35,000  was  made  by  act  approved  September  19, 
1890,  coupled  with  the  proviso,  "  that  the  Government  of  the  Dominion 
of  Canada  shall  expend  a  like  sum  in  the  improvement  of  said  river." 

No  w^ork  has  yet  been  done  pending  action  by  the  Dominion  Govern- 
ment, and  none  of  the  appropriation  has  been  expended. 

By  a  provision  in  the  river  and  harbor  act  of  August  17, 1894,  the  Sec- 
retary of  War  was  authorized,  in  his  discretion,  to  expend  the  funds  avail- 
able for  the  St.  Croix  on  the  work  of  improving  Lubec  Channel,  Maine. 

July  1 ,  1894,  balance  unexpended $35, 000. 00 

August  17)  1894,  balance  authorized  to  be  expended  for  improving  Lubec 
Cbnnnel 35,000,00 

(  Amount  (estimated)  required  for  comph'tion  of  existing  project 280, 000. 00 

\  Submitted  in  compliance  "with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Ap|>en(iix  A  1.)  /  r^  i 
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2.  Lubec  Ckannely  Maine. — This  channel  lies  between  the  eastern 
extremity  of  the  State  of  Maine  and  Campobello  Island,  Dominion  of 
Canada. 

Originally  the  channel  was  but  5  feet  in  depth  at  mean  low  tide,  and 
bnt  2  feet  at  low  water  of  spring  tides. 

The  project,  adopted  in  1879,  and  subsequently  modified,  was  for  a 
channel  275  feet  wide,  300  feet  wide  in  the  bends,  and  12  feet  deep  at 
mean  low  tide. 

At  the  close  of  the  fiscal  year  1891  this  project  had  been  practically 
completed,  and  no  work  has  been  done  since. 

The  expenditures  to  June  30, 1894,  amounted  to  $168,954.68. 

The  expenditures  during  the  fiscal  year  just  ended  were  $44.91,  mak- 
ing the  total  expenditures  $168,999.59.  Xo  work  was  done  during  the 
year. 

The  river  and  harbor  act  of  September  19, 1890,  onlered  an  examina- 
tion of  Lubec  Channel,  the  report  on  which  was  published  in  the  Annual 
Beport  of  the  Chief  or  Engineers  for  1891  (p.  616)*  A  new  project  was 
therein  submitted  for  a  channel  having  a  least  width  of  500  feet  and  a 
depth  of  12  feet  at  mean  low  tide.  This  project  was  adopted  by  the 
act  of  August  17, 1894,  by  which  $.'),000  was  appropriated,  and  an  unex- 
X>ended  balance  of  $35,000  for  improving  St.  Croix  River  was  made 
available  for  Lubec  Channel.  The  estimated  cost  of  the  new  project 
is  $150,000.  A  contract  for  dredging,  the  first  work  under  the  new 
project,  has  been  made,  and  the  work  will  be  commenced  during  the 
present  season. 

July  1, 1894,  balance  unexpended $45.82 

Amount  appropriated  by  act  of  August  17, 1894 *40,000.00 

40,045.32 
June  30^  1895,  amount  expended  during  fiscal  year 44. 91 

July  1, 1895y  balance  unexpended.../. 40,000.41 

Julyl,  1895,  outstanding  liabilities $25.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 37, 200. 00 

37,225.00 

Julyl,  1895,  balance  available 2,775.41 

{Amount  (estimated)  required  for  completion  of  existing  project 110, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1897    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  2.) 

3.  Moombec  Bar^  Maine, — Before  the  improvement  was  commenced 
the  entrance  at  the  eastern  end  of  Moosabec  Beach  was  difficult,  the 
channel  being  crooked,  with  ledges  on  either  hand.  The  direct  entrance 
was  obstructed  by  a  bar,  on  which  the  depth  was  only  about  6  feet  at 
mean  low  tide. 

The  project,  adopted  in  1881,  provided  for  a  channel  14  feet  deep  at 
mean  low  tide  and  not  less  than  200  feet  wide  through  the  bar  at  the 
eastern  entrance  to  the  reach.  In  1888  the  project  was  extended  to 
provide  for  widening  the  14-foot  channel  to  300  feet,  for  removal  of 
ledges  obstructing  the  channel,  and  for  the  construction  of  a  small 
breakwater  to  divert  cross  currents. 

The  expenditures  to  June  30, 1894,  were  $75,432.01.  At  that  date 
the  300-foot  channel  had  been  completed  to  the  full  projected  width 
and  depth,  the  breakwater  had  been  built,  and  1,047  cubic  yards  of 
ledge  had  been  removed. 

*  Includes  $:ir),000  transferred  from  St.  Croix  Riveripy  V^OOglC 
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The  expenditures  daring  the  past  year  amounted  to  $6,913.34. 

The  operations  consist^  in  continuing  the  removal  of  ledge  in  the 
western  approach  to  the  dredged  channel.  A  contract  for  removing 
about  700  cubic  yards  of  ledge  is  about  completed,  and  operations 
under  another,  covering  about  400  cubic  yards,  will  be  in  progress  dur- 
ing the  present  season. 

The  benefits  derived  from  the  improvement  are  not  local,  the  thor- 
oughfare being  extensively  used  by  coastwise  vessels,  both  as  a  harbor 
of  refage  and  as  a  sheltered  route. 

July  1,  1894,  balance  unexpended $9, 567. 99 

Amount  appropriated  by  act  of  August  17,  1894 6,000.00 

15,567.99 
June  30,  1895,  amount  expended  during  fiscal  year 6, 913. 34 

July  1, 1895,  balance  unexpended 8,654.65 

July  1,  1895,  outstanding  liabilities $825.76 

July  1,  1895,  amount  covered  by  uncompleted  contracts 7, 367. 50 

8,193.26 

July  1,  1895,  balance  available 461.39 

(Amount  (estimated)  required  for  completion  of  existing  project 59, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    15, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  A  3.) 

4,  Karraguagus  River ^  Maine. — The  obstruction  to  navigation  con- 
sisted in  a  bar  at  the  mouth  of  the  river,  over  which  there  was  a  navi- 
gable depth  of  less  than  6  feet  at  mean  low  tide  and  less  than  4  feet  at 
extreme  low  tide. 

The  i)roject  for  improvement  is  to  dredge  a  channel  not  less  than  200 
feet  wide,  having  11  feet  depth  at  mean  low  tide  from  the  deep  water 
of  the  bay  to  Long  Point,  and  a  depth  of  9  feet  thence  to  the  anchorage. 

The  expenditures  to  June  30,  1894,  amounted  to  $27,559.40.  At  that 
date  there  had  been  dredged  an  11-foot  channel  from  the  deep  water  in 
the  bay  in  toward  the  new  steamboat  wharf  90  feet  wide,  with  a  space 
in  front  of  the  wharf  300  feet  wide.  From  the  new  steamboat  wharf 
to  the  old  one  near  Long  Point  the  channel  was  100  feet  wide,  with  a 
turning  basin  in  front  of  the  old  wharf  300  feet  wide. 

The  exijenditures  during  the  fiscal  year  ending  June  30,  1895, 
amounted  to  $26.18.  No  work  was  in  progress  during  the  year.  A 
contract  for  dredging  to  the  extent  of  about  90,000  cubic  yards  in 
widening  and  extending  the  channel  has  been  made,  the  work  to  be 
done  during  the  present  season. 

July  1, 1894,  balance  unexpended $7, 440. 60 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

12,440.60 
June  30,  1895,  amount  expended  during  fiscal  year 26. 18 

July  1,  1895,  balance  unexpended 12, 414. 42 

July  1,  1895,  amount  covered  by  uncompleted  contracts 11, 430. 00 

July  1,  1895,  balance  available 984.42 

{Amount  (estimated)  required  for  completion  of  existing  project 10,000.00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  A  4.) 
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5.  Breakwater  from  Mount  Desert  to  Porcupine  Island.  Bar  Harbor^ 
Maine. — The  anchorage  in  front  of  the  town  of  Bar  Harbor,  as  well  as 
the  wharves  at  which  steamers  land,  is  exposed  to  storms  and  seas 
from  southerly  directions,  at  times  rendering  the  anchorage  insecure 
and  the  landing  of  passengers  and  freight  at  the  wharves  difficult. 

The  original  project  was  to  construct  a  riprap  breakwater  in  a  direct 
line  froni  Porcupine  Island  to  Dry  Ledge,  and  thence  to  within  a  short 
distance  of  Mount  Desert  Island.  The  direction  of  that  portion  west 
of  Dry  Ledge  was  afterwards  slightly  changed,  so  that  the  westerly  end 
of  the  breakwater  would  be  somewhat  farther  to  the  southward.  In 
January,  1893,  the  project  was  again  amended,  and  now  provides  for  a 
breakwater  on  the  direct  line  first  proposed,  but  somewhat  shorter, 
terminating  at  a  distance  of  about  600  feet  from  the  low- water  line  on 
Mount  Desert  Island,  reducing  the  estimated  cost  to  somewhat  more 
than  one-half  that  of  the  project  of  1890,  but  answering  all  needful 
requirements. 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1894,  amounted  to  $101,070.52.  That  part  of  the  breakwater  between 
Porcupine  Island  and  Dry  Ledge  had  been  completed,  and  about  400 
feet  of  the  breakwater  west  of  Dry  Ledge  had  been  completed  to  full 
section. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1895,  were 
$48,678.12,  making  the  total  expenditures  $149,748.64. 

At  the  close  of  the  fiscal  year  1894  work  was  in  progress  under  a 
contract  which  was  completed  about  the  middle  of  the  followihg  Sep- 
tember. At  that  date  the  breakwater  had  been  completed  to  a  point 
535  feet  westward  from  Dry  Ledge.  A  new  contract  was  made  in 
March,  1895,  for  continuing  the  work  under  the  appropriation  of  1894, 
and  work  was  in  progress  at  the  close  of  the  fiscal  year.  About  15,000 
tons  of  stone  will  be  deposited  under  this  contract. 

July  1,  1894,  balance  unexpended $48,929.48 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

58,929.48 
Jane  30,  1895,  amount  expended  during  fiscal  year 48, 678. 12 

July  1,  1895,  balance  unexpended 10,251.36 

.July  1,  1896,  outstanding  liabilities $466. 55 

July  1, 1895,  amount  covered  by  uncompleted  contracts 8, 804. 52 

9,271.07 

July  1, 1895,  balance  available 980.29 

{Amount  (estimated)  required  for  completion  of  existing  project 260,200.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897    25, 000. 00 
Submitted  in  6ompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  6.) 

6.  Ba^aduce  River^  Maine, — The  Bagaduce  is  a  small  stream  that 
empties  into  Penobscot  Bay  at  Castine,  Me.  The  upper  part  of  the 
river  divides  into  two  branches,  one  called  Northern  Bay  and  the  other 
South  Bay.  Northern  Bay,  near  South  Penobscot,  is  a  shoal  sheet  of 
water  of  about  700  acres  area,  the  bottom  of  which  for  the  greater  part 
is  bare  at  low  tide#  There  was  a  narrow  channel  from  Bridges  Point 
to  Bowdens  Wharf,  which  had  a  depth  of  less  than  2  feet,  and  was 
obstructed  by  ledges  and  bowlders  near  Winslows  Island.  The  South 
Bay  is  obstructed  by  ledges  at  Johnsons  Narrows.  A  project  for  the 
improvement  of  the  Northern  Bay  was  adopted  in  1890,  which  has  for 
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its  object  the  secaring  of  a  channel  100  feet  wide  and  6  feet  deep  at 
mean  low  tide  from  Bridges  Point  to  Bowdens  Wharf,  at  an  estimated 
cost  of  $45,000.  It  is  also  intended  to  remove  a  small  quantity  of  rock 
obstructing  the  southern  channel  at  Johnsons  Karrows,  at  an  estimated 
cost  of  $1,875. 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1894, 
amounted  to  $12,000.  At  that  date  the  channel  had  been  dredged  its 
entire  length  for  a  width  of  40  feet,  but  the  ftill  projected  depth  had  not 
been  obtained  throughout. 

The  expenditures  during  the  year  ending  June  30,  1895,  were 
$4,795.09,  making  the  total  expenditures  $16,795.09. 

The  operations  consisted  in  removing  bowlders  from  the  channel  at 
Winslows  Island,  where  it  was  shoalest.  About  1,150  tons  of  bowl- 
ders was  removed,  increasing  the  depth  at  that  locality  to  about  2  feet 
at  mean  low  tide. 

Amonnt  appropriated  by  act  of  Augast  17,  1894 $5, 000. 00 

July  30,  1895,  amouDt  expended  durlDg  fiscal  year 4, 795. 09 

July  1,  1895,  balance  unexpended 204. 91 

July  1,  1895,  outstanding  liabilities 200.00 

July  1,  1895,  balance  available 4. 91 

{Amount  (estimated)  required  for  completion  of  existiuff  project 29, 875. 00 
Amount  that  can  be  proti  tably  expended  in  fiscal  year  ending  J  une  30, 1897    10, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  6.) 

7.  Penobscot  River,  Maine. — The  improvement  of  the  Penobscot  River 
was  first  undertaken  in  1870,  the  project  being  for  a  channel  not  less 
than  150  feet  wide,  12  feet  deep  at  low  tide,  as  far  up  as  Bangor.  At 
fhat  time  the  channel  was  shoal  and  dangerous. 

At  Bangor  the  depth  did  not  exceed  about  6  feet  at  lowest  stages, 
and  navigation  was  obstructed  by  numerous  rocks  and  ledges.  The 
work  was  continued  until  1880,  and  included  also  the  removal  of 
obstructions  in  the  harbor  at  Bangor  and  at  Bucksport,  the  expendi- 
tures aggregating  $198,000.  No  further  work  was  done  until  1884, 
when  a  project  was  adopted  for  widening  the  channel  at  Bangor,  and 
for  certain  improvements  in  the  river  below  near  Crosbys  Narrows,  at 
an  estimated  cost  of  $75,000.  While  this  work  was  in  progress  a  sur- 
vey was  made,  under  the  river  and  harbor  act  of  1886,  from  Bangor  to 
Bucksport  Narrows,  and  a  project  was  submitted  for  securing  a  22-foot 
depth  between  Bucksport  and  Winterport,  at  an  estimated  cost  of 
$365,000,  making  the  combined  cost  of  the  two  projects  $440,000.  The 
act  of  September  19,  1890,  appropriated  $25,000,  and  provided  for 
dredging  near  Sterns  MiH. 

Another  survey  was  ordered  by  the  act  of  September  19, 1890,  which 
was  made,  and  the  report  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1892  (pp.  533-540). 

The  general  project  under  which  ^le  improvement  of  the  Penobscot 
River  is  now  being  carried  on  m^y  be  stated  as  follows:  To  widen  the 
channel  at  Bangor  to  360  feetaii(j  d^pth  of  11  feet  «t  extreme  low  tide: 
to  widen,  straighten,  and  deepei^  f  ^'^  channel  near  Crosbys  Narrows  and 
near  Sterns  Mill  to  a  depth  of  Jo^^t  at  extreme  low  tide,  and  to  secure 
a  channel  depth  of  22  feet  at  >^%^  low  tide  between  Bucksport  and 
Winterport,  the  estimated  coa^  %^  /^^  entire  work  being  $440,000. 
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This  estimate  includes  the  cost  of  jetties  at  Frankfort  Flats  and  High 
Head,  in  order  to  contract  the  waterway  should  contraction  be  neces- 
sary. It  is  thought,  however,  that  as  the  deposit  of  sawdust  and  mill 
waste Jinto  the  river  has  in  a  large  measure  been  stopped,  and  as  the 
channels  at  these  places  were  obstructed  chiefly  by  this  material,  the 
contraction  works  may  not  be  necessary.  The  channel  at  Frankfort 
Flats  was  dredged  in  1890  to  22  feet.  Subsequently  it  filled  up  bn  the 
sides  to  some  extent,  the  full  depth  in  mid-channel  being  maintained. 
A  recent  survey  showed  that  it  had  scoured  out  again,  and  that  there 
existed  a  navigable  channel  not  less  than  500  feet  wide  and  22  feet  or 
more  in  depth  at  low  tide.  As  this  is  all  the  project  aims  at,  no  further 
works  of  any  kind  are  needed  at  Frankfort  Flats. 

The  channel  at  High  Head,  which  had  been  deepened  in  1891  from 
natural  Causes,  subsequently  filled  up  to  some  extent,  so  that  it  became 
advisable  to  dredge  a  channel  the  full  depth  and  width  called  for  by 
the  project.  This  was  done  during  the  season  of  1894,  and  it  is  thought 
that  the  channel  may  maintain  its  depth  and  render  further  work  at 
that  locality  unnecessary. 

Under  the  circumstances  no  appropriation  is  asked  for  the  Penobscot 
River. 

The  appropriations  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1894,  aggregated  $348,300,  and  the  expenditures  under  the  various  proj- 
ects to  the  same  date  amounted  to  $319,264.77.  The  results  were  the 
widening  and  deepening  of  the  channel  at  Bangor  from  a  depth  of  6 
feet  at  extreme  low  tide  to  11  feet,  for  a  width  of  360  feet;  the  dredging 
of  the  shoal  at  Sterns  Mill  to  12  feet  and  of  the  shoal  just  below  Stems 
Mill  to  the  same  depth ;  the  removal  of  rocks,  ledges,  and  other  obstruc- 
tions; the  removal  of  a  shoal  near  Bucksport,  and  a  general  increase 
in  depth  and  width  of  channels  from  the  mouth  up  to  Bangor. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1895, 
amounted  to  $18,496,80. 

The  operations  consisted  in  dredging  to  22  feet  at  mean  low  tide  at 
High  Head,  and  in  redredging  at  Bangor  where  the  channel  had 
shoaled.  The  work  was  done  under  contract,  and  was  completed  in 
November,  1894. 

July  1 ,  1894,  balance  unexpended $29, 035. 23 

Jane  30,  1895,  amount  expended  during  fiscal  year 18, 496. 80 

July  1, 1895,  balance  unexx>ended 10, 538. 43 

i  Amount  (estimated)  required  for  completion  of  existing  project 290, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  7.) 

S.  Belfast  Harbor ,  Maine. — Originally  the  harbor  was  not  deep  enough 
to  accommodate  the  commerce.  At  one  place  the  depth  was  only  about 
4  feet  at  mean  low  tide. 

In  1876  a  project  for  dredging  was  adopted,  and  the  work  was  com- 
pleted in  1879,  at  a  cost  of  $22,^.  No  more  work  was  done  until  1890, 
when  a  new  project  wa«  adopted  by  which  it  was  proposed  to  dredge  a 
channel  250  to  300  feet  wide,  and  16  feet  deep  at  mean  low  tide,  from 
the  deep  water  at  the  entrance  to  the  upper  harbor;  to  dredge  an  area 
on  the  north  side  of  the  harbor  to  a  depth  of  8  feet,  and  to  dredge  an 
area  on  the  south  side  of  the  channel  to  a  depth  of  13  feet. 

The  total  expenditures  up  to  June  30,  1894,  were  $45,000.  At  that 
date  the  8foot  dredging  had  been  completed,  and  the  channel  of  entrance 
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had  been  dredged  to  the  full  depth  of  15  feet  for  a  width  of  125  to  225 
feet. 

The  expenditures  during  the  last  fiscal  year  were  $2,3(>0.54. 

The  operations  consisted  in  dredging  the  channel  of  entrance  apd  the 
area  on  the  south  side  of  the  channel.  At  the  close  of  the  year  the 
condition  of  the  work  was  as  follows:  The  dredging  of  the  8- foot  area 
and  of  the  channel  of  entrance  had  been  complete,  and  a  x>ortion  of 
the  area  on  the  south  side  of  the  channel  had  been  dredged. 

Amount  appropriated  by  act  of  Angust  17,  1894 $8, 000. 00 

June  30,  1895,  amount  expended  during  fiscal  year 2, 360. 5 1 

July  1, 1895,  balance  unexpended 5,639.46 

July  1,1895,  outstanding  liabilities $498.17 

July  1, 1895,  amount  covered  by  uncompleted  contracts 4, 893. 31  . 

5,391.48 

July  1, 1895,  balance  available 247.98 

{Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18iS6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ai)pendix  A  8.) 

9.  Camden  Harbor^  Maine. — Before  the  improvement  was  commenced 
vessels  drawing  more  than  6  feet  could  not  reach  the  wharves  at  low 
tide. 

The  improvement  projected  is  to  dredge  an  area  at  the  eastern  part 
of  the  entrance  to  a  depth  of  12  feet  at  mean  low  tide;  to  dredge  a 
channel  on  each  side  of  the  harbor,  and  the  approach  to  the  same,  to  a 
depth  of  10  feet  at  mean  low  tide;  to  dredge  small  channels  at  the 
upper  end  of  the  harbor  to  a  depth  of  5  feet  at  mean  low  tide;  and 
after  the  completion  of  the  above,  to  dredge  the  middle  ground  of  the 
harbor  to  the  same  depths  as  the  adjacent  channels. 

The  expenditures  under  the  present  project,  to  the  close  of  the  fiscal 
year  ending  June  30, 18i>4,  were  122,976.21,    As  a  result  the  dredging 
of  the  western  channel,  of  the  approach,  and  of  the  area  near  the  Bos 
ton  steamboat  wharf  had  been  completed,  and  about  400  feet  of  the 
10-foot  channel  on  the  eastern  side  of  the  harbor  had  been  dredged. 

The  expenditures  during  the  last  fiscal  year  were  $17.50.  No  work 
was  done,  but  a  contract  has  been  made  under  which  it  is  proposed  to 
complete  the  dredging  of  the  channels  and  to  remove  so  much  of  the 
middle  ground  as  the  ^nds  will  permit.  The  work  is  to  be  done  during 
the  present  season. 

July  1,  1894,  balance  unexpended $23. 79 

Amount  appropriated  by  act  of  August  17, 1894 12,000.00 

12,023.79 
June  30, 1895,  amount  expended  during  fiscal  year 17. 50 

July  1,  1895, balance  unexpended 12,006.29 

July  1, 1895,  outstanding  liabilities $50. 00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 10,  780. 00 

10,830.00 

July  1, 1895,  balance  available 1,176.29 

{Amount  (estimated)  req uired  for  completion  of  existing  project 25. 000. 00 
Amountthatcan  be  profitably  expended  in  fiscal  yearending  June30, 1897    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundr^^  civil  act  of  March  3, 1893. 

(See  Appendix  A  9.) 
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10.  BockUmd  Harbor^  Maine, — The  location  of  Rockland  Harbor  is 
such  that,  besides  accommodating  its  own  commerce,  it  affords  a 
convenient  refuge  for  large  nambers  of  coasting  vessels.  When  the 
project  for  a  breakwater  was  adopted  the  harbor  was  open  to  easterly 
storms,  the  anchorage  was  unsafe,  and  the  seas  ofCen  broke  over  the 
wharves. 

The  project,  as  originally  adopted  in  1881,  provided  for  two  break- 
waters, one  starting  frovsx  Sontliwest  Ledge  in  the  harbor  and  running 
in  a  northerly  direction  toward  Jameson  Point,  a  distance  of  2,640  feet, 
the  other  starting  from  Jameson  Point  and  extending  southward  about 
1,900  feet.  The  estimated  cost  was  9550,000.  The  top  of  each  break- 
water was  to  be  only  5  feet  above  the  level  of  mean  low  tide. 

In  1887  the  project  was  amended,  so  as  to  bring  the  top  of  the  break- 
water from  Jameson  Point  to  the  level  of  high  tide,  leaving  the  other 
as  originally  designed.  The  estimated  cost  was  thus  increased  to 
$650,000. 

In  1890  the  project  was  again  modified.  Instead  of  building  the 
second  breakwater  from  Southwest  Ledge  in  a  northerly  direction,  on 
which  no  work  had  been  done,  it  was  decided  to  prolong  the  one  from 
Jameson  Point  in  a  southerly  direction.  By  doing  so  a  much  larger 
area  of  the  harbor  would  secure  protection.  The  estimated  cost  of 
the  new  project  was  $632,500,  this  being  inclusive  of  the  part  already 
constructed. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  there  had 
been  expended  on  the  breakwater  the  sum  of  $218,995.50,  and  about 
234,110  tons  of  stone  had  been  placed  in  position,  practically  complet- 
ing the  work  to  a  point  2,451  feet  from  the  shore. 

The  above  expenditures  had  resulted  in  protecting  a  part  of  the 
harbor,  giving  a  secure  harbor  of  refuge  for  many  vessels  that  trade 
near  this  port. 

During  the  fiscal  year  ending  June  30,  1895,  the  expenditures  were 
$8,920.30. 

In  March,  1895,  a  contract  was  made  for  continuing  the  construction 
under  the  appropriation  of  1894.  Work  was  commenced  April  1, 1895, 
and  has  been  in  progress  since,  extending  the  breakwater  about  150 
feet.  The  contract,  which  covers  about  50,000  tons  of  stone,  is  to  be 
completed  during  the  present  season. 

One  thousand  dollars  of  the  amount  appropriated  by  act  of  August 
17, 1894,  was  available  for  expenditure  in  completing  a  survey  of  the 
harbor.  The  field  work  of  this  survey  was  about  finished  during  June, 
1895. 

July  1,1894,  balauoe  nnexpended $1,004.50 

Amount  appropriated  by  act  of  AagUBt  17,  1S94 30,000.00 

31, 004. 50 
June  30, 1895,  amount  expended  during  fiscal  year 8, 920. 30 

July  1, 1895,  balance  unexpended 22,084.20 

July  1, 1895,  ontetanding  liabilities $1,689.32 

July  1, 1895,  amount  covered  by  uncompleted  contracts 19, 100. 76 

20,790.08 

July  1, 1895,  balance  available 1,294.12 

{Amount  (estimated)  required  for  completion  of  existing  project 382, 500. 00 
Amount  that  can  beprontably  expended  in  fiscal  year  ending  June30,1897    30;  000. 00 
Submitted  in  compliance  with,  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 

(See  Appendix  A  10.) 
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11.  Kennebec  Biver^  Maine. — Before  the  improvemeDts  were  com- 
menced the  main  channel  of  the  river  between  the  foot  of  Swan  Island 
and  Gardiner  was  obstructed  by  shoals  near  Beef  Itock,  with  only  10 
feet  of  water  at  mean  low  tide,  by  dangerons  sunken  ledges  in  Lovejoy 
Narrows,  by  a  shoal  below  South  Gardiner,  with  only  8  feet  on  it  at 
mean  low  tide,  and  by  a  ledge  at  Nehumkeg  Island.  The  steamboat 
channel  to  the  west  of  Swan  Island  (at  Hatchs  Bock)  was  obstructed 
by  a  shoal  over  which  there  was  only  7  J  feet  of  water,  and  the  channel 
between  Gardiner  and  Augusta,  a  distance  of  6^  miles,  was  obstructed 
by.  shoals  which  gave  only  a  navigable  depth  of  3 J  feet  of  water  in  low 
summer  tide. 

Appropriations  were  made  at  various  times  between  1827  and  1852 
for  improving  the  river,  but  the  first  regular  project  was  adopted  in 
1866,  and  was  for  removing  rocks  and  straightening  and  deepening  the 
upper  part  of  the  river.    The  estimated  cost  was  $50,000. 

In  1868  the  project  was  amended  so  as  to  give  a  wider  channel, 
and  the  estimate  was  increased  to  $80,000.  In  1871  the  prdject  was 
extended,  the  additional  cost  being  estimated  at  $13,000,  making  the 
estimate  for  the  entire  project  $93,000.  It  was  again  extended  in  187*2 
to  include  the  removal  of  ledges  in  Lovejoy  Narrows,  at  an  additional 
estimated  cost  of  $30,603.61.  This  project  was  modified  in  1873,  and 
as  modified  was  completed  in  1877. 

In  1881  a  project  was  adopted  for  the  improvement  of  the  channel 
west  of  Swan  Island  and  near  the  north  end  of  it.  Thd  estimated  cost 
of  this  project,  which  was  completed  in  1883,  was  $20,500. 

The  river  and  harbor  act  of  1886  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augusta.  This  survey  was  made  in  1887,  and  a 
project  submitted  for  the  ftirther  improvement  of  the  river,  giving  12 
feet  clear  depth  at  low  tide  up  to  the  Upper  Sands  Bar,  near  South 
Gardiner,  10  feet  thence  to  Hinckley  Shoal,  and  8  feet  thence  to  Augusta, 
together  with  an  improvement  of  the  steamboat  channel  west  of  Swan 
Island  to  9  feet  at  mean  low  tide.  The  estimated  cost  of  this  project 
was  $410,500,  which  estimate  was  subsequently  increased  to  $428,500. 

In  August,  1892,  the  project  was  revised  and  a  general  project  for 
the  improvement  adopted,  as  follows:  For  a  channel  depth  of  13  feet  up 
as  far  as  Sands  Island ;  12  feet  thence  to  Hinckley  Shoal,  and  10  feet 
thence  to  Augusta ;  a  steamboat  channel  9  feet  deep  west  of  Swan  Island, 
and  the  removal  of  old  bridge  piers  at  Hallowell,  all  the  above  depths 
being  referred  to  mean  low  tide.  The  estimated  cost  of  the  revised 
project  is  $388,500. 

The  total  expenditures  for  the  river  up  to  June  30,  1894,  were 
$358,969.17. 

The  following  work  had  been  accomplished:  The  channel  near  Beef 
Eock  had  been  improved  to  give  a  clear  depth  of  over  12  feet,  and  a 
training  wall  completed.  The  dangerous  rocks  in  Lovejoy  Narrows 
had  been  removed  to  a  depth  of  12  feet  and  the  channel  straightened. 
Channels  had  been  dredged  to  12  feet  at  mean  low  tide  through  Upper 
Sands  Bar,  Gardiner  Shoal,  Browns  Island  Shoal,  and  Hinckley  Lower 
Shoal,  and  to  10  feet  through  Hinckley  Upper  Shoal ;  thence  to  Augusta, 
about  3^  miles,  the  channel  had  been  deepened  to  about  7  feet,  though 
some  shoaling  had  since  taken  place. 

The  ledge  at  Nehumkeg  Island  had  been  removed  to  12  feet,  the 
steamboat  channel  west  of  Swan  Island  had  been  deepened  to  9  feet, 
and  near  the  head  of  the  channel  to  10  feet,  and  the  old  piers  of  the 
bridge  at  Hallowell  had  been  removed.  A  jetty  about  1,500  feet  long 
had  been  built  at  Upper  Sands  Bar. 
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The  exx)endi tares  for  the  year  ending  June  30,  1895,  have  been 
$12,958.80. 

At  the  date  of  the  last  Annual  Report  the  only  work  in  progress 
was  under  a  contract  for  removing  ledge  at  Lovejoy  Narrows.  Opera- 
tions were  continued  until  November  16,  when  they  were  suspended 
for  the  winter.  At  the  date  of  suspension  about  1,488  cubic  yards  had 
been  taken  out,  and  the  work  done  had  been  of  material  bene&t  to 
navigation.  Work  under  this  contract  was  resumed  in  May,  1896,  to 
be  completed  during  the  present  working  season. 

April  J,  1895,  a  contract  was  made  for  redredging  at  Beef  Bock 
where  some  shoaling  had  taken  place,  for  removing  a  small  shoal  near 
Independendent  Ice  Company's  ice  house,  and  for  dredging  to  10  feet 
at  mean  low  tide  through  Hallowell,  Shepards  Point,  and  Britts  Shoals, 
which  will  give  10  feet  to  within  about  one-half  mile  of  Augusta.  The 
contractors  began  about  the  middle  of  May,  1895,  and  had  the  work  in 
progress  at  the  close  of  the  fiscal  year.  It  is  to  be  completed  during 
the  present  working  season. 

March  27, 1895,  a  contract  was  made  for  the  ledge  excavation  at 
Lovejoy  Narrows  not  already  under  contract.  Work  was  commenced 
in  May  last,  to  be  completed  during  the  present  season. 

July  1,  1894,  balance  unexpended $36,380.83 

Amount  appropriated  by  act  of  August  17,  1894 50, 000.  00 

86,380.83 
June  30, 1895,  amount  expended  during  fiscal  year 12, 958. 80 

July  1,  1895,  balance  unexpended 73^422.03 

July  1,  1895,  outstanding  liabilities $2,270.41 

July  1,  1895,  amount  covered  by  uncompleted  contracts 59, 849. 17 

62,119.58 

July  1, 1896,  balance  available 11,302.45 

(Amount  (estimated)  reanired  for  completion  of  existing  project 113, 500. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  11.) 

12,  Harraseeket  River ^  Maine. — Under  the  act  approved  March  3, 1881, 
a  survey  of  Harraseeket  River  was  made  in  July  of  that  year,  and  a 
report  was  submitted  by  the  engineer  of  the  district  in  December. 

The  river  empties  into  Casco  Bfty  at  Stockbridges  Point,  about  12 
miles  northeast  of  Portland.  From  Stockbridges  Point  up  to  Westous 
Point  the  depth  of  water  is  no  less  than  10  feet  at  mean  low  tide,  with 
no  obstruction  to  navigation. 

From  Westons  Point  up  to  Freeport  Landing,  a  distance  of  4,500  feet, 
the  depth  diminished  so  that  for  the  greater  part  of  the  distance  the 
bottom  of  the  river  was  3^  feet  out  of  water  at  inea.n  low  tide.  The  rise 
and  fall  of  tides  here  is  9  feet.  The  project  recommended  in  1881  was 
the  dredging  of  a  channel  not  less  than  60  feet  wide  and  3  feet  deep  at 
mean  low  tide  up  to  Freeport,  and  a  turning  basin  180  feet  wide  at  the 
head  of  the  channel.  The  estimated  cost  of  the  improvement  recom- 
mended was  913,000. 

No  appropriation  was  made  for  the  work,  however,  and  a  new  survey 
was  ordered  in  the  river  and  harbor  act  of  1888.  A  project  for  the 
improvement  was  submitted  January  4,  1889.  This  project  was  on  a 
somewhat  larger  scale  than  the  one  previously  suggested,  and  contem- 
plated a  depth  of  channel  of  5  feet  at  mean  low  tide,  which  would  give 
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aboat  14  feet  at  high  tide.  Work  under  this  latter  project,  for  which 
$26,000  had  been  appropriated,  was  in  progress  when,  by  act  of  Aagust 
17, 1894,  Congress  made  an  additional  appropriation  of  $5,000  to  com- 
plete the  improvement.  The  project  was  tben  amended  to  inclade  a 
central  cut  to  a  depth  of  8  feet  at  mean  low  tide. 

The  estimated  cost  of  the  project  as  amended  is  $31,000 — ^the  sum  of 
the  three  appropriations. 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1894, 
were  $717.  At  that  date  work  was  in  progress  under  a  contract  for 
doing  all  the  .'ifoot  dredging  covered  by  the  project,  having  been  com- 
menced in  June  of  that  year. 

Theexpenditures  during  theyear  ending  June30, 1896,  were  $16,122.86, 
making  the  total  expenditures  $16,839.86.  Dredging  was  continued 
until  November  29, 1894,  when  work  was  suspended  for  the  winter.  At 
that  date  93,932  cubic  yards  of  material  had  been  removed,  giving  a 
channel  90  feet  wide,  5  feet  deep  at  mean  low  tide,  from  the  entrance 
to  the  basin  at  Freeport.  Work  was  resumed  in  May,  1895,  and  was 
in  progress  at  the  close  of  the  year. 

A  contract  has  been  made  for  doing  the  8-foot  dredging,  the  work 
to  be  done  during  the  present  season.  It  was  in  progress  at  the  close 
of  the  year. 

It  is  expected  to  complete  the  project  during  the  present  working 
season,  giving  a  channel  90  feet  wide,  5  feet  deep  at  mean  low  tide, 
with  a  central  cut  about  70  feet  wide  and  .8  feet  deep. 

July  1;  1894,  balance  unexpended $25,283.00 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

30,283.00 
June  30, 1895,  amount  expended  during  fiscal  year 16, 122. 86^ 

July  1,  1895,  balance  unexpended 14,160. 14 

July  1,  1895,  outstanding  liabilities $1,843.82 

July  1,  1895,  amount  covered  by  uncompleted  contracts 11, 561. 90 

13,405.72 

July  1,1895,  balance  available 754.42 

(See  Appendix  A  12.) 

13.  Portland  Harbor ,  Maine. — ^The  entrance  to  the  main  part  of  the 
harbor  of  Portland  or  the  anchorage  has  always  been  good,  but  prior  to 
tbe  improvements  made  by  the  Government  the  approach  to  the  inner 
harbor  was  obstructed  by  a  shoal  %nown  as  the  middle  ground,  over 
which  the  depth  was  only  ftom  8  to  10  feet  at  mean  low  tide,  while 
between  it  and  Stamford  Ledge  the  greatest  available  depth  was  only  16 
feet.  Besides,  the  best  part  of  the  wharf  front  of  the  city  was  exposed 
to  the  swell  from  the  Atlantic,  which  sometimes  made  it  dangerous  for 
vessels  to  lie  at  the  docks,  and  the  depth  along  this  front  was  in  some 
places  as  little  as  4  feet,  making  a  part  of  it  unavailable  for  commercial 
purposes. 

The  first  work  of  improvement  undertaken  by  the  Government  was 
the  construction  of  the  breakwater.  This  was  begun  as  early  as  1836. 
It  was  completed  in  1874. 

The  project  for  the  improvement  of  the  harbor  by  deepening  its  waters 
was  first  undertaken  by  authority  of  act  of  Congress  of  1868.  The 
project  was  at  that  time  to  excavate  a  channel  300  feet  wide  through 
the  southern  slope  of  the  middle  ground  to  a  depth  of  20  feet  at  mean 
low  tide  and  the  removal  of  the  bar  off  the  Grand  Trunk  wharves  to 
the  same  depth. 
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In  1870  the  project  was  amended  so  as  to  provide  for  a  channel  400 
feet  wide,  and  in  1871  it  was  again  amended  so  as  to  provide  for  a  width 
of  500  feet. 

In  1872  the  improvement  of  Back  Gove  was  added  to  the  project,  and 
in  December  of  tliat  year  the  project  was  further  amended  by  providing 
for  the  dredging  of  the  inner  harbor  up  to  the  harbor  commissioner's 
lines  to  a  depth  of  16  feet.  By  1876  all  the  contemplated  improvements 
had  been  executed  except  some  dredging  in  the  inner  harbor. 

In  1881  Congress  made  an  appropriation  for  the  further  improvement 
of  the  harbor,  and  a  project  was  adopted  looking  to  the  entire  removal 
of  the  shoal  known  as  the  middle  ground,  at  an  estimated  cost  of 
$160,000.    The  project  was  completed  in  1886. 

In  1886  the  Board  of  Trade  of  Portland  asked  for  the  further  impiove- 
ment  of  the  harbor  to  a  depth  of  29  feet  at  low  tide,  and  in  1886  this 
project  was  adopted,  the  estimated  cost  being  $135,000.  In  1890  this 
project  was  extended  to  include  a  small  quantity  of  dredging  in  the 
upper  harbor,  estimated  to  cost  $5,000,  making  the  total  estimated 
cost  of  the  project  $140,000. 

In  1894  it  was  again  extended  to  cover  the  widening  of  the  upper  end 
of  the  29-foot  channel,  and  the  dredging  of  a  25-foot  channel  to  connect 
the  deep  water  in  the  lower  part  of  the  harbor  with  that  in  the  upper 
part,  but  without  addition  to  the  estimated  cost. 

The  total  amount  expended  on  the  harbor  up  to  June  30,  1894,  inclu- 
sive of  all  works  of  improvement  was  $551,721.65. 

These  expenditures  resulted  in  giving,  by  means  of  the  breakwater, 
partial  i>rotection  to  vessels  at  the  lower  wharves,  and,  by  means  of 
dredging,  ap  available  depth  to  navigation  of  29  feet  at  mean  low  tide— 
a  depth  sufficient  to  accommodate  the  largest  class  of  ocean  steamers. 

The  expenditures  during  the  year  ending  June  30, 1895,  have  been 
$24,755.40.  The  operations  consisted  in  widening  the  upper  end  of  the 
29-foot  channel  and  in  dredging  a  25  foot  channel  to  connect  the  deep 
water  in  the  lower  part  of  the  harbor  with  the  deep  water  above. 

The  work  was  completed  about  the  last  of  November,  1894. 

The  project  is  completed. 

July  1, 1894,  balance  anexpencled $24,755.40 

June  30, 1895,  amount  expended  during  fiscal  year 24, 755. 40 

(See  Appendix  A  13.) 

14.  Channel  in  Buck  Cove,  Portland,  Me, — Before  any  work  was  done 
toward  improving  Back  Cove  there  existed  no  channel  properly  con- 
sidered as  such.  Only  the  rudiments  of  an  old  channel  existed,  and 
for  the  most  part  even  this  was  nearly  dry  at  low  tide. 

The  tirst  project,  adopted  in  1872,  had  for  its  object  the  dredging  of 
a  channel  100  ieet  wide  and  8  feet  deep  at  mean  low  tide,  from  Tukey's 
Bridge  to  the  '^  stone-shed  wharves."  The  estimated  cost  was  $15,000. 
The  project  was  completed  in  1874. 

A  survey  was  made  in  1886  and  a  new  project  adopted  having  in 
view  the  widening  of  the  channel  to  300  feet  and  deepening  it  to  12  feet 
at  mean  low  tide,  with  a  turning  basin  at  the  upper  end.  The  estimated 
cost  was  $180,000.    This  project  is  now  in  process  of  execution. 

The  expenditures  under  the  existing  project  to  the  close  of  the  fiscal 
year  ending  June  30,  1894,  amounted  to  $76,535.13.  At  that  date  the 
channel  had  been  extended  for  a  distance  of  about  1,400  feet  to  a 
width  of  160  feet;  about  1,400  feet  to  a  width  of  265  feet,  and  the 
remaining  length  to  a  width  of  90  feet,  with  a  turning  basin  400  feet 
wide  at  the  upper  end,  all  to  the  depth  of  13  feet  at  mean  low  tide. 
BNG  96 3 
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The  expenditures  during  the  fiscal  year  ending  June  30, 1895,  were 
$22,616.27.  The  operations  consisted  in  widening  the  channel  by  dredg- 
ing. Work  was  commenced  early  in  July,  1894,  under  contract,  and 
was  completed  early  in  the  following  November,  when  129,000  cubic 
yards  of  material  had  been  excavated  and  removed. 

In  the  meantime  a  contract  had  been  made  for  continuing  the  dredg- 
ing, under  the  appropriation  of  1894.  Work  was  commenced  November 
8,  1894,  and  continued  until  the  28th  of  the  same  month,  when  opera- 
tions were  suspended  for  the  winter.  Dredging  was  resumed  early  in 
May,  1895,  and  was  in  progress  at  the  close  of  the  fiscal  year.  The  con- 
dition of  the  work  is  as  follows:  The  channel  has  been  dredged  to  its 
full  width  for  about  one-half  its  length,  and  to  a  width  of  about  180 
feet  for  the  remaining  length,  all  to  the  depth  of  12  feet  at  mean  low 
tide.    A  turning  basin  400  feet  wide  has  been  dredged. 

July  1,  1894,  balance  unexpended $19,714.87 

Amount  appropriated  by  act  of  August  17,1894 20,000.00 

39,714.87 
June  30,  1895,  amount  expended  during  fiscal  year 22, 616. 27 

July  1, 1895,  balance  unexpended 17,098.60 

July  1, 1895,  outstanding  liabilities $530.00 

July  1, 1895,  amount  covered  bv  uncompleted  contracts 16, 500. 00 

17,030.00 

July  1,  1895,  balance  available 68.60 

{Amount  (estimated)  required  for  completion  of  existing  project 63, 750. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  14.) 

15.  8aco  River,  Maine. — The  first  work  done  on  the  Saco  Eiver  was 
in  1827,  when  an  appropriation  was  made  for  the  erection  of  piers, 
placing  beacons  or  buoys,  and  removing  obstructions.  Prior  to*  this 
the  depth  of  water  on  the  bar  was  only  about  2  feet  at  mean  low  tide, 
while  much  of  the  river  was  deeper.  The  entrance  was  also  dangerous 
in  rough  weather,  and  the  numerous  projecting  rocks  and  ledges  in  the 
river  proper,  in  connection  with  the  swift  currents,  made  its  navigation 
dangerous. 

In  1866  a  plan  was  proposed  for  the  improvement  of  the  mouth  of  the 
river,  and  a  project  adopted  in  1867.  The  project  was  for  the  construc- 
tion of  a  breakwater  at  the  mouth  of  the  river,  the  removal  of  sunken 
rocks,  and  the  rebuilding  of  some  of  the  most  important  piers,  against 
which  vessels  might  drift  without  damage.  The  project  was  completed 
in  1878  at  a  cost  of  8169,275. 

Nothing  more  was  done  on  the  Saco  until  1883,  when  a  resurvey  of  the 
breakwater  was  made  and  a  new  project  submitted  for  raising  and 
repairing  it,  and  extending  it  out  to  Sharps  Ledge. 

The  river  and  harbor  act  of  1884  directed  a  survey  to  be  made  of  the 
river.  This  was  done  in  1885,  and  a  project  submitted  for  the  improve- 
ment of  the  river  proper  from  its  mouth  to  the  head  of  navigation.  In 
1886  and  1888  appropriations  were  miide  for  repairing  and  raising  the 
breakwater,  and  for  improving  the  river.  In  1890  the  two  projects  were 
combined,  so  that  the  one  now  in  process  of  execution  is  tor  improving 
the  Saco  Kiver,  including  the  breakwater,  and  the  construction  of  a 
jetty  opposite  the  same. 
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The  total  expenditures  on  both  river  and  breakwater  up  to  June  30, 
1894,  were  $307,061.82,  and  resulted  in  removing  the  dangerous  ledges, 
in  constructing  piers  to  prevent  vessels  from  being  swept  on  the  rocks, 
in  constructing  a  substantial  breakwater  on  the  north  side  of  the  en- 
trance, and  the  construction  of  a  jetty  on  the  south  side  of  the  entrance 
to  contract  the  channel  way  with  a  view  to  obtaining  a  greater  depth 
over  the  bar;  also  in  deepening  the  channel  in  the  upper  portion  of  the 
river  by  dredging  and  the  construction  of  contraction  works. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1895,  were 
$13,950.39. 

During  July  and  August,  1894,  the  channels  at  Factory  Island  and 
at  and  near  Cow  Island  were  dredged  under  a  contract,  making  the 
full  depth  of  6  feet  at  mean  low  tide. 

In  March,  1895,  a  contract  was  made  for  raising  the  places  in  the 
jetty  where  it  had  settled  and  for  raising  the  shore  end  of  the  break- 
water, or  north  jetty,  to  full  section.  The  contractor  commenced  late 
in  April.  1895,  and  the  work  was  in  progress  at  the  close  of  the  fiscal 
year. 

The  channel  through  the  bar  at  the  mouth  of  the  river  has  deepened 
since  the  construction  of  the  jetty,  and  it  is  expected  that  the  depth 
will  be  maintained. 

July  1,1894,  balance  nnezpended $14,713.18 

Amount  appropriated  by  act  of  August  17^  1894 10, 000. 00 

24, 713. 18 
June  30,  1895«  amount  expended  during  fiscal  year 13, 950. 39  . 

July  1,  1895,  balance  unexpended 10,762.79 

July  1,  1895, outstanding  liabilities $464.29 

July  1,  1895,  amount  covered  by  uncompleted  contracts 6, 357. 15 

6,821.44 

July  1,1895, balance  avaUable 3,941.35 

(Amount  (estimated)  required  for  completion  of  existing  project 62, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endms  J  une  30, 1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ci/il  act  of  March  3, 1893. 

(See  Appendix  A  15.) 

16.  Bellamy  River ^  New  Hampshire. — A  survey  was  made  of  the  Be!- 
lamy  River  in  1887,  and  a  project  of  improvement  suggested,  at  an 
estimated  cost  of  $28,000,  subsequently  increased  in  1891  to  $35,000. 

The  project  is  to  secure  a  channel  50  feet  wide  and  5  feet  deep  at 
mean  low  tide  from  the  mouth  of  the  river  up  to  Sawyer's  mill,  at 
Dover.  The  rise  and  fall  of  the  tide  being  about  7  feet,  a  high-water 
navigation  of  12  feet  will  be  secured. 

The  above  project  was  adopted  in  1888  and  its  execution  is  now  in 
progress. 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1894,  have  been  $19,681.61 .  These  expenditures  have  resulted  in  giving 
a  channel  from  the  mouth  of  the  river  up  to  about  1  mile  above  Robert's 
brickyard  50  feet  wide  and  5  feet  deep  at  low  tide.  In  other  words, 
about  1  mile  was  added  to  the  navigable  part  of  the  river. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1895,  were 
811.60. 

No  work  was  in  progress,  but  a  contract  for  dredging  the  upper  part 
of  the  river  has  been  made,  the  work  to  be  done  during  the  present 
season. 
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Jnly  1, 1894,  balance  unexpended $7,818.89 

Amonnt  appropriated  by  act  of  August  17, 1894 7,500.00 

15,318.39 
June  30, 1895,  amount  expended  during  fiscal  year 11. 60 

July  1, 1895,  balance  unexpended 16,306.79 

July  1, 1895,  outstanding  liabilities $50.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 13, 800. 00 

13,860.00 

July  1, 1895,  balance  available 1,456.79 

(See  Appendix  A  16.) 

17,  Cocheco  RiveVy  Ifeir  Hampshire. — Before  the  improvement  was 
begun  the  river  from  Dover  to  the  Lower  Narrows  was  much  obstructed 
by  bowlders,  ledges,  and  shoals,  the  depth  being  in 'some  places  as  little 
as  6  inches  at  mean  low  tide.    The  tide  here  rises  and  falls  about  7  feet. 

The  first  regular  project  for  improvement  was  adopted  in  1871,  and 
looked  to  the  forming  of  a  channel  40  feet  wide  and  4  feet  deep  from  the 
Lower  Narrows  up  to  Collin's  Wharf.  The  estimated  cost  was  $45,000. 
Subsequently  more  accurate  and  extended  surveys  having  shown  the 
practicability  and  importance  of  extending  the  improvements  up  to  the 
head  of  navigation,  the  project  was  extended  and  the  estimate  increased 
to  $85,000.  This  project  was  completed  by  1879.  The  improvements 
had  opened  up  a  large  commerce,  employing  large  vessels  where  for- 
merly only  flatboats  had  been  used,  in  consequence  of  which  the  proj- 
ect was  still  further  extended  by  providing  for  a  "  cut-off"  through  Alleys 
Point,  widening  to  60  feet  and  deepening  to  5  feet  the  existing  channels 
through  Trickeys  and  Clements  Point  shoals,  and  blasting  and  remov- 
ing other  obstructions.    The  extended  project  was  completed  in  1888. 

In  1889  a  new  survey  was  made,  in  compliance  with  the  requirements 
of  the  river  and  harbor  act  of  August,  1888,  and  as  the  large  increase 
of  trade  seemed  to  justify  still  further  improvement  of  the  river,  a  new 
project  was  submitted,  looking  to  obtaining  a  depth  of  7  feet,  increased 
to  7J  in  rock,  and  a  width  of  50  feet  in  rock  and  60  to  75  where  the 
maU'rial  is  less  expensive  to  remove.  This  project  was  adopted  in  1890, 
and  is  estimated  to  cost  $175,000. 

The  expenditures  up  to  June  30, 1894,  have  been  $195,018.68.  These 
have  resulted  in  giving  a  channel  through  the  rocky  bed  of  the  river 
5  feet  deep  at  low  tide  and  40  feet  wide  in  the  narrowest  parts.  The 
upper  end  of  the  channel  in  frout  of  the  wharves  at  Dover  has  been 
deepened  to  7  feet  at  mean  low  tide  for  a  length  of  1,200  feet,  with 
widths  varying  from  100  to  140  feet.  Portions  of  the  channel  above 
and  below  Clement's  Wliarf,  of  a  total  length  of  600  feet,  have  also  been 
dredged  to  the  same  depth. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1895,  have 
been  $14,099.09. 

The  operations  consisted  in  removing  ledge  at  Upper  Narrows.  A 
contract,  which  was  in  progress  during  the  working  season  of  1894,  was 
coin])leted  early  in  December,  when  2,078.86  cubic  yards  had  been 
removed,  completing  about  .S50  feet  of  the  channel  at  that  locality  to 
the  full  ])roi(M*tcd  width  and  dei)th. 

Another  contract  was  made  for  continuing  the  ledge  excavation  at 
Upper  Narrows,  under  which  it  is  expected  to  remove  about  2,400 
cubic  yaids  of  material,  the  work  to  be  done  during  the  present  season. 
It  is  now  in  progress. 
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The  improvements  in  the  navigation  of  the  Cocheco  have  been  of 
great  benefit  to  the  people  of  Dover  and  that  vicinity. 

July  1, 1894,  balance  unexpended $14,981.32 

Amount  appropriated  by  act  of  August  17,  1894 15, 000. 00 

29,981.32 
June  30,  1895,  amount  expended  during  tiscal  year 14, 09i3. 09 

July  1, 1895,  balance  unexpended 15,  882. 23 

July  1,  1895,  outstanding  liabilities $200.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 14, 880. 00 

15,080.00 

July  1, 1895,  balance  available 802.23 

{Amount  (estimated)  required  for  completion  of  existinj^  project 120, 000. 00 
Amount  that  can  be  profitably  expended. in  liscal  year  ending  June  30, 1897    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  17.) 

18.  Harbor  of  refuge  at  JAttle  Harbor,  Kew  Hampshire, — A  survey  was 
made  of  Little  Harbor  in  188:3  and  a  plan  of  improvement  proposed 
which  looked  to  theopening  of  a  channel  of  entrance  to  a  depth  of  9feet 
at  low  tide  and  a  width  of  100  feet,  together  with  a  basin  300  feet  by  700 
feet^  which  was  to  be  protected  by. a  rubblestone  breakwater.  The 
estimated  cost  was  $33,000.  This  ])roject  was  approved  in  188G,  and 
its  execution  entered  upon.  In  1887  the  project  was  enlarged,  as  the 
old  one  did  not  seem  to  meet  the  requirements  of  those  interested.  The 
enlarged  project  provided  for  the  construction  of  two  Dreakwaters,  one 
on  the  north,  the  other  on  the  south  side  of  the  entrance  to  the  harbor, 
and  the  dredging  of  an  anchorage  about  49  acres  in  extent,  in  the  pro- 
tected area,  to  a  dei^th  of  12  feet  at  mean  low  tide.  The  estimated  cost 
of  the  enlarged  project  was  $235,000,  and  the  act  of  1888  made  an 
appropriation  for  the  work  on  the  enlarged  plan. 

In  October,  1894,  after  the  breakwaters  had  been  completed  and  a 
part  of  the  dredging  accomplished,  the  project  was  amended  by  reduc- 
ing the  area  of  the  anchorage  to  be  dredged  to  about  40  acres,  instead 
of  49.  At  the  same  time  the  estimate  was  revised  and  the  cost  of  the 
entire  work  placed  at  $145,000. 

Before  the  improveinent  was  begun  the  harbor  was  exposed  to  the 
full  force  of  the  sea  in  northeast  gales,  and  the  depth  of  water  at  the 
entrance  and  within  the  harbor  was  not  sufficient  to  accommodate  even 
small  craft  at  low  tide. 

The  total  expenditures  up  to  June  30, 1894,  were  $89,509.78.  At  that 
date  the  breakwater  on  the  south  side  of  the  entrance  had  been  com- 
pleted, the  construction  of  the  breakwater  on  the  north  side  of  the 
entrance  was  in  progress  under  contract,  and  a  channel  300  feet  wide, 
9  feet  deep  at  mean  low  tide  for  100  feet  of  its  width,  and  12  feet  deep 
for  the  remaining  width,  had  been  dredged. 

Tiie  expenditures  during  the  fiscal  year  ending  June  30, 1895,  were 
$9,231.34. 

The  operations  consisted  in  the  construction  of  the  breakwater  on 
the  north  side  of  the  entrance,  which  was  completed  in  October,  1894, 
and  in  continuing  the  dredging  of  the  anchorage  area,  which  was  com- 
menced early  in  June,  1895,  and  was  in  progress  at  the  close  of  the 
fiscal  year. 
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July  1,  1894,  balance  unexpended $10,490.22 

Amount  appropriated  by  act  of  August  17, 1894 , 10,000.00 

20,490.22 
June  30,  1895,  amount  expended  during  fiscal  year 9, 231. 34 

Julv  1,  1895,  balance  unexpended 11,258.88 

July  1,  1895,  outstanding  liabilities $200.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 10, 000. 00 

10,200.u0 

July  1, 1895,  balance  available 1,058.88 

{Amount  (estimated)  required  for  completion  of  existing;  project 35, 000. 00 
Amount  that  can  be  nrofitably  expended  in  fiscal  year  ending  J  une  30, 1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  18.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  THE  RIVER 
AND  HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examiiiJitions  and  surveys  of  the  following  localities, 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  engi- 
neers aud  reports  submitted: 

i.  Preliminary  examination  of  Glen  Cove  Harbor^  Maine. — Lieut.  Ool. 
P.  C.  Hains,  Corps  of  Engineers,  submitted  report  of  examination  Octo- 
ber 13, 1894.  It  is  his  opinion,  concurred  in  by  this  office,  that  the 
locality  is  not  worthy  of  improvement  by  the  General  Government. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  47,  Fifty-third  Congress,  third  session.     (See  also  Appendix  A  19.) 

J2.  Preliminary  examination  of  Royals  River^  Maine. — Lieutenant- 
Colonel  Hains  submitted  report  of  examination  October  15, 1894.  It 
is  his  opinion,  concurred  in  by  this  office,  that  the  locality  is  worthy  of 
improvement  by  the  General  Government  to  the  extent  of  giving  a  nav- 
igable depth  of  7  feet  at  mean  low  tide,  which  corresponds  to  a  high-tide 
depth  of  about  10  feet,  and  that  the  survey  necessary  for  preparation 
of  plan  and  estimate  of  improvement  will  cost  8800.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  20,  Fifty- 
third  Congress,  third  session.    (See  also  Appendix  A  20.) 

3.  Preliminary  examination  of  Parkers  Head  Harbor  and  Channel^ 
Maine. — Lieutenant-Colonel  Hains  submitted  report  of  examination 
October  17, 1894.  It  is  his  opinion,  concurred  in  by  this  office,  that  the 
locality  is  not  worthy  of  improvement  by  the  General  Government. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  21,  Fifty-third  Congress,  third  session.    (See  also  Appendix  A  21.) 

4.  Preliminary  examination  of  Cape  Porpoise  Harbor,  Maine. — Lieu- 
tenant-Colonel Hains  submitted  report  of  examination  October  26, 1894. 
It  is  his  opinion,  concurred  in  by  this  office,  that  the  locality  is  worthy 
of  improvement.  It  is  estimated  that  the  necessary  survey  will  cost 
$000.  The  rei)ort  was  transmitted  to  Congress  and  printed  in  House 
Ex.  Doc.  No.  22,  Fifty-third  Congress,  third  session.  (See  also  Appen- 
dix A  22.) 

5.  Survey  of  Machins  River  CJiannel^  Maine. — Lieut.-Col.  D.  P.  Heap, 
Corps  of  Engineers,  submitted  report  of  survey  January  9, 1896.  He 
recommends  that  the  channel  be  widened  to  125  feet,  with  a  depth  of  7 
feet  at  mean  low  water  except  at  and  above  Middle  Rock,  at  an  esti- 
mated cost  of  $50,244.25.  Lieutenant-Colonel  Heap  reports  that  he  is 
informed,  and  circumstantial  evidence  shows,  that  sawdust,  shingle 
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refuse,  etc.,  are  still  thrown  in  the  stream,  and  that  until  the  law  is 
strictly  enforced  in  this  regard  periodical  dredging  will  be  needed  to 
maintain  the  requisite  depth  of  channel;  and' the  Division  Engineer, 
Col.  H.  L.  Abbot,  Corps  of  Engineers,  expresses  the  opinion  that  these 
deposits  should  cease  before  the  work  should  be  prosecuted  by  the 
General  Government.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  253,  Fifty-third  Congress,  third  session. 
(See  also  Appendix  A  23.) 

6.  Survey  of  Carvers  Harbor^  Maine. — Lieutenant-Colonel  Heap  sub- 
mitted report  of  survey  February  2, 1895.  He  presents  two  plans  for 
improvement,  the  first  contemplating  the  construction  of  a  breakwater 
from  Lanes  Island  to  Green  Ledge  and  dredging  a  portion  of  the  har- 
bor to  10  feet  at  mean  low  tide,  at  an  estimated  cost  of  $69,500.  The 
second  plan  proposes  dredging  to  a  depth  of  16  feet,  omitting  the  break- 
water, at  an  estimated  cost  of  $64,000.  The  former  plan  is  preferred 
by  Lieutenant-Colonel  Heap  as,  in  his  opinion,  much  greater  advan- 
tages will  be  obtained  with  slightly  increased  cost;  but  Colonel  Abbot, 
the  division  engineer,  is  of  the  opinion  that  the  cost  of  the  i)rojected 
breakwater  can  not  safely  be  estimated  at  less  than  $1  per  ton.  The 
cost  of  the  lirst  plan  of  improvement  on  this  babis  will  be  $102,300. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  304,  Fifty-third  Congress,  third  session.     (See  also  Appendix  A  24.) 

7.  Survey  of  Georges  River,  Maine. — Lieutenant-Colonel  Heap  sub- 
mitted report  of  survey  January  10,  1895.  He  reports  that  the  best 
method  of  improvement  for  this  stream  is  to  deepen  the  present  chan- 
nel to  16  feet  at  mean  low  tide  for  a  width  of  90  to  220  feet,  and  to 
repair  the  beacon  opposite  Browns  Point.  The  estimated  cost  of  this 
work  is  $30,000.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Ex.  Doc.  No.  236,  Fifty -third  Congress,  third  session.  (See 
also  Appendix  A  25.) 

6.  Survey  of  Sasanoa  River,  Maine. — Lieutenant-Colonel  Heap  sub- 
mitted report  of  survey  December  13,  1894.  He  submits  estimates 
amounting  to  $19,000  for  securing  a  full  12-foot  depth  at  mean  low  tide 
at  Carletons  Ledges,  for  widening  the  channel  at  Upper  Hell  Gate  to 
125  feet  and  to  the  same  depth  of  12  feet,  and  for  constructing  a  beacon 
on  the  jetty  at  Camp  Ground.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Ex.  Doc.  No.  142,  Fifty-third  Congress,  third 
session.    (See  also  Appendix  A  26.) 

IMPROVEMENT    OF    RIVEES    AND    HARBORS    IN  EASTERN  MASSACHU- 
SETTS. 

This  district  was  in  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps 
of  Engineers. 

1,  Newburyport  Harbor,  Ma^sa4:htisetts. — The  object  of  the  improve- 
ment is  to  create  a  channel  through  the  outer  bar  1,000  feet  wide  and 
with  a  least  depth  of  17  feet  at  mean  low  water,  or  24^  feet  at  mean 
high  water. 

The  project,  adopted  in  1880  and  modified  in  1883,  is  to  build  two  con- 
verging rubblestone  jetties,  so  located  as  to  give  a  proper  direction  to 
the  current,  and  thereby  produce  and  maintain  the  desired  result.  The 
estimated  cost  of  the  project  was  $375,000. 

The  original  depth  of  water  on  the  bar  was  7  feet  at  mean  low  water. 

The  total  appropriations  to  date  have  been  $297,500. 

To  June  30, 1894,  $269,723.84  had  been  expended,  and  the  north  jetty 
was  completed  for  a  length  of  2,705  feet.  The  south  jetty  was  1,300 
feet  long,  of  which  1,077  feet  was  completed.  C^ooalp 
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The  Plum  Island  Dike  was  817  feet  long,  6J  feet  high  above  mean  low- 
water,  except  near  the  center,  where  a  weir  160  feet  long  and  2  feet 
above  mean  low  water  was  left  temporarily. 

The  sand  catch  in  rear  of  the  south  jetty  was  in  two  branches,  one 
480  feet  long  and  one  572  feet  long. 

On  October  16, 1894,  a  contract  was  entered  into  to  deposit  16,000 
tons  of  rubblestone  in  the  south  jetty. 

Operations  under  this  contract  were  commenced  in  May,  1895,  and 
973  tons  was  deposited  during  the  fiscal  year. 

At  the  date  of  this  report  the  condition  of  the  improvement  is  the 
same  as  on  June  30, 1894. 

July  1, 1894,  balance  unexpended $7,776.16 

Amount  appropriated  by  act  of  August  17, 1894 20,000.00 

27,776.16 
June  30, 1895,  amoiint  expended  during  fiscal  year 7, 571. 52 

July  1,1895,  balance  unexpended 20,204.64 

July  1, 1895,  outstanding  liabilities $1, 346. 79 

July  1,  1895,  amount  covered  by  uncompleted  contracts 17, 253. 21 

18,600.00 

July  1,1895,  balance  available 1,604.64 


{Amount  (estimated)  required  for  completion  of  existing  project 77, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearendingJune30, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  1.) 

2.  Merrimae  River ^  Massachusetts. — The  object  of  the  improvement  is 
to  straighten,  deepen,  and  widen  the  natural  channel  of  the  river  from 
its  mouth  to  the  Upper  Falls,  a  distance  of  21 J  miles. 

The  channel  originally  was  narrow,  crooked,  and  much  obstructed  by 
ledges,  bowlders,  and  shoals  j  and  below  Newburyport  by  ledges,  cribs, 
piers,  and  wrecks. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  cross 
the  bar  and  proceed  about  6  miles  above  Newbury]K)rt. 

The  mean  rise  or  fall  of  the  tide  at  the  mouth  of  the  river  is  7 J  feet; 
at  Haverhill  bridge,  4  feet. 

The  project,  originally  adopted  in  1870,  proposed  to  remove  obstruc- 
tions from  the  Upper  and  Lower  Falls,  to  remove  Gangway  Rock,  to 
remove  the  wreck  of  the  Glohe^  and  to  remove  the  '*  Boilers." 

The  cost  was  estimated  at  $69,025. 

This  project  was  revised  and  extended  in  1874  to  include  the  removal 
of  rocks  at  Deer  Island  and  Rock  bridges  and  at  Little  Curriers  Shoal, 
so  that  the  channel  should  have  the  following  depths  at  ordinary  high- 
water  stages  of  the  river:  From  the  mouth  to  Deer  Island  bridge  (5 
miles),  16J  feet;  tlience  to  Haverhill  bridge  (12J  miles),  12  feet;  thence 
to  the  foot  of  Mitchells  Falls  (li  miles),  10  feet;  through  Mitchells 
Falls  to  the  head  of  the  Upper  Falls  (2^  miles),  not  less  than  4J  feet, 
with  the  mill  water  at  Lawrence  running.  This  revised  project  was 
estimated  to  cost  8147,000. 

The  total  a])propriations  to  date  have  been  8242,306.72. 

The  expenditures  to  June  30,  1894,  were  8237,055.  At  that  date  the 
project  of  improvement  was  completed. 

In  December,  1894,  a  survey  of  the  river  from  the  mouth  up  to  Hav- 
erhill, provided  for  in  the  act  of  August  17,  1894,  was  commenced,  and 
at  the  date  of  this  report  is  well  advanced  toward  completion. 


Digitized  by 


Google 


RIVER   AND    HARBOR    IMPROVEMENTS.  41 

At  the  date  of  this  report  the  improved  channel  is  in  good  order. 

July  1,  1894,  balance  unexpended $5,311.72 

June  30,  1895,  amount  expended  during  fiscal  year 2,942.55 

July  1, 1895,  balance  unexpended 2, 369. 17 

July  1, 1895,  outstanding  liabilities 611.25 

July  1,  1895,  balance  available 1,757.92 

(See  Appendix  B  2.) 

3,  Powow  River,  Massachusetts, — Powow  River  is  a  tributary  of  the 
Merriuaac  River,  into  which  it  enters  from  the  north  about  3^  miles 
above  i^ewburyport. 

From  its  mouth  tide  water  extends  9,600  feet  in  a  narrow,  crooked 
channel,  not  navigable  at  low  water. 

The  project  proposed  for  its  improvement  is  to  dredge  a  channel  9,G00 
feet  long,  GO  feet  wide,  and  12  feet  deep  at  mean  high  water,  at  an  esti- 
mated cost  of  $77,000. 

The  total  appropriations  to  date  have  been  $27,000. 

No  expenditures  had  been  made  to  June  30,  1894. 

On  October  15, 1894,  a  contract  was  entered  into  to  dredge  64,000 
cubic  yards  from  this  river. 

No  operations  were  in  progress  under  this  contract  during  the  year. 

July  1,  1894,  balance  unexpended:..- $12,000.00 

Amount  appropriated  by  act  of  August  17,  1894 15, 000. 00 

27, 000. 00 
Jun«'  30,  1895,  amount  expended  during  fiscal  year 35. 55 

July  1,  1895,  balance  unexpended 26, 9fyl.  45 

July  1, 1895,  amount  covered  by  uncompleted  contracts 24, 960. 00 

July  1,  1895.  balance  available 2,004.45 

{Amount  (estimated)  required  for  completion  of  existing  project 50,  (XK). 00 
.\mounttbatcanbeprofitably  expended  in  fiscal  year  ending  Juno  30, 1897    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3. 1893. 

(See  Appendix  B  3.) 

4,  Ipswich  River,  Massachusetts. — Ipswich  River  empties  into  Plum 
Island  Sound  about  9  miles  south  of  Newburyport,  Mass.  It  is  navi- 
gable from  its  mouth  to  the  wharves  at  Ipswich,  a  distance  of  3  miles. 
Before  improvement,  at  low  water,  not  to  exceed  IJ  feet  draft  could  be 
carried  in  a  narrow  channel. 

The  mean  rise  or  fall  of  the  tide  is  8.4  feet. 

The  object  of  the  improvement  is  to  widen  and  deepen  the  natural 
channel  of  the  river. 

The  original  project  was  submitted  in  1875.  It  proi)osed  a  channel 
60  feet  widt*  and  4  feet  deep  at  mean  low  water. 

In  1887  the  project  was  modified  by  limiting  the  present  improvement 
to  opening  a  channel  (50  feet  wide  and  4  feet  deep  through  "  The  Shoals  " 
and  "Labor  in  Vain"  and  extending  it  to  the  ''Deep  Hole,"  opposite 
the  town  wharves. 

The  amount  appropriated  for  this  improvement  to  date  is  $7,500. 

The  amount  expended  to  June  30, 1894,  was  $2,637.59. 

On  June  30, 1894,  the  improved  channel  was  completed  as  proposed 
at  "  Labor  in  Vain,"  and  at  "  The  Shoals  "  it  was  40  feet  wide,  of  full 
depth.  Operations  were  then  in  progress  under  a  contract  which  was 
fulfilled  in  August,  1894.  thereby  completing  the  limited  project. 
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At  the  (late  of  this  report  the  improved  channel  is  in  good  order. 

July  1,  1894,  balance  unexpended $4,862.41 

June  30,  1895,  amount  expended  during  fiscal  year 2, 980. 32 

July  1, 1895,  balance  unexpended 1,882.09 

(See  Appendix  B  4.) 

5.  Essex  River^  Massachmetts. — Essex  Biver  empties  into  Ipswich 
Bay,  about  3  miles  southeast  of  the  mouth  of  Ipswich  Eiver,  Massa- 
chusetts. It  is  navigable  at  high  water  to  the  wharves  in  the  town  of 
Essex,  a  distance  of  G  miles,  but  no  navigable  low- water  channel  exists 
for  12,000  feet  below  the  town  wharves. 

The  mean  rise  or  fall  of  the  tide  is  8.8  feet. 

The  object  of  the  improvement  is  to  widen  and  deepen  the  natural 
channel  of  the  river. 

The  project  for  improvement  was  submitted  May  15, 1891,  and  pro- 
posed a  channel  60  feet  wide  and  4  feet  deep  at  mean  low  water  to 
the  wharves  at  Essex,  estimated  to  cost  $25,000. 

The  total  appropriations  to  date  have  been  $10,000. 

No  expenditures  had  been  made  to  June  30, 1894. 

On  October  15, 1894,  a  contract  was  entered  into  to  dredge  47,000 
cubic  yards  from  the  river. 

Operations  were  immediately  commenced,  and  during  the  fiscal  year 
12,736  cubic  yards  was  removed  under  the  contract.  No  appreciable 
benefit  to  navigation  will  be  had  until  this  contract  is  completed. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  1,  1894,  balance  unexpended $5,000.00 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

10,000.00 
June  30,  1895,  amount  expended  during  fiscal  year 1, 069. 19 

July  1,  1895.  balance  unexpended 8, 930. 81 

July  1,  1895,  outstanding  liabilities $1,700.39 

July  1,  1895,  amount  covered  by  uncompleted  contracts 6, 510. 16 

8, 210. 55 

July  1,1895,  balance  available 720.26 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  5.) 

6.  Harbor  of  Refuge^  Sandy  Bay,  Cape  Ann^  Massachmetts. — This  bay 
is  situated  at  the  northeastern  extremity  of  Cape  Ann,  Massachusetts. 
It  is  open  to  the  full  effects  of  easterly  and  northeasterly  gales. 

The  proposed  improvement  contemplates  the  construction  of  a 
national  harbor  of  refuge  of  the  first  class.  The  anchorage  covered  by 
the  breakwater  will  contain  1,377  acres. 

The  estimated  cost  of  the  improvement  is  $5,000,000.    The  original  • 
project  of  1884  proposed  to  build  only  the  substructure  of  the  break- 
water of  rubblestone.    The  present  project,  approved  Mai'ch  17, 1892, 
proposes  to  build  the  entire  breakwater  of  rubblestone. 

The  total  appropriations  to  date  have  been  $750,000. 

The  expenditures  to  June  30, 1894,  not  including  outstanding  liabili- 
ties, were  $358,295.46. 
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The  condition  of  the  improvement  June  30,  1894,  was  as  follows: 
671,776  tons  of  stone  had  been  deposited  in  the  breakwater.  Of  this 
amount  661,828  tons  was  small  stone  (less  than  4  tons'  weight)  depos- 
ited below  low  water,  and  9,948  tons  was  large  stone  (averaging  6 
tons^  weight)  deposited  above  mean  low  water.  Four  thousand  six 
hundred  feet  of  the  breakwater  was  to  a  grade  22  feet  below  low  water, 
of  which  500  feet  was  completed  and  100  feet  to  the  grade  of  mean  low 
water. 

Operations  were  in  progress  under  a  contract  to  deposit  14,000  tons 
of  large  stone  and  120,000  tons  of  small  stone  in  the  breakwater,  and 
during  the  fiscal  year  2,933  tons  of  small  stone  and  3,500  tons  of  large 
stone  were  deposited  in  the  breakwater,  completing  the  contract  in 
August,  1894. 

On  October  15, 1894,  a  contract  was  entered  into  to  deposit  240,000 
tons  of  small  stone  in  the  substructure  of  the  breakwater. 

Operations  were  commenced  under  this  contract  in  November,  1894, 
and  during  tbe  fiscal  year  5,313  tons  of  stone  was  deposited.  At  the 
date  of  this  report  a  total  of  683,522  tons  of  stone  has  been  deposited 
in  the  breakwater,  of  which  13,448  tons  is  large  stone,  and  670,074 
tons  small  stone. 

The  breakwater  is  completed  for  600  feet,  and  to  the  grade  of  22  feet 
below  low  water  for  a  total  distance  of  4,6()0  feet. 

The  prospective  benefits  to  commerce  and  navigation  by  the  comple- 
tion of  this  harbor  of  refuge  are  increased  safety  to  life  and  property, 
and  a  consequent  reduction  in  freights  and  insurance. 

July  1, 1894,  balance  unexpended $41,704.54 

Amoant  appropriated  by  act  of  August  17,  1894 150,000.00 


191,704.54 
June  30,  1895^  amount  expended  dnr i  ng  fiscal  year 35, 786. 32 


July  1,  1895,  balance  unexpended 155,918.22 

July  1, 1895,  outstanding  liabilities $2,534.10 

July  1,  1895,  amount  covered  by  uncompleted  contracts 140, 108. 13 

142, 642. 23 


July  1,  1895,  balance  available 13,275.99 


Amount  (estimated)  required  for  completion  of  existing  project 4, 250, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 150,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  6.) 

7.  Gloucester  Rarbor,  Mmsdchusetts, — Gloucester  Harbor  is  an  impor-. 
tant  center  for  the  iishing  fleet  of  New  England,  about  20  miles  north 
of  Boston.  It«  inner  harbor  was  originally  obstructed  by  sunken  rocks 
and  shoals,  and  the  approaches  to  the  wharves  were  shallow,  varying 
from  1  to  12  feet.    The  outer  harbor  was  open  to  all  southerly  gales. 

The  first  project  for  its  improvement  wan  submitted  January  20, 1871, 
and  proposed  to  build  a  breakwater  from  Eastern  Point  to  Round  Bock 
Shoal,  and  to  clear  the  harbor  of  sunken  rocks. 

The  present  approved  project  was  submitted  in  1887.  It  proposed  to 
remove  from  the  inner  harbor  obstructing  rocks  and  shoals,  giving  in 
front  of  the  wharves,  as  far  as  Pew's  Wharf,  15  feet  depth  at  low  water, 
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and  10  feet  in  Harbor  Oove,  and  to  build  a  breakwater  from  Eastern 
Point  to  Round  Eock  Shoal,  in  substantially  the  same  location  as  that 
proposed  in  the  project  of  1871. 

The  total  appropriations  to  date  have  been  $120,000. 

The  expenditure  to  June  30, 1894,  was  $59,643.13,  and  at  that  date 
the  condition  of  the  improvement  was  as  follows:  Glam  Bock,  Pinnacle 
Rock,  rock  off  J.  Friend's  Wharf,  and  rock  off  Pew's  Wharf  had  been 
reduced  to  the  level  of  the  surrounding  bottom,  and  Babsons  Ledge  to 
14  feet  below  mean  low  water. 

The  dredging  in  the  inner  harbor  and  Harbor  Oove  was  completed. 
Operations  were  then  in  progress  under  a  contract  for  the  removal  of 
649  cubic  yards  of  ledge  in  the  inner  harbor.  This  contract  was  com- 
pleted July  31, 1894. 

Nothing  had  been  done  on  the  breakwater. 

On  October  16, 1894,  a  contract  was  entered  into  to  deposit  57,000 
tons  of  rubblestone  in  the  breakwater. 

Operations  under  this  contract  were  commenced  in  November,  1894, 
and  during  the  year  35,497  tons  of  stone  was  deposited  in  the  break- 
water, completing  400  feet  of  its  substructure. 

July  1,  1894,  balance  unexpended $20, 356. 87 

Amount  appropriated  by  act  of  August  17,  1894 40, 000. 00 

60,356.87 
June  30,  1895,  amount  expended  during  fiscal  year 29, 587. 19 

July  1,  1895,  balance  unexpended 30, 769. 68 

July  1,  1895,  outstanding  liabilities $7,  416.  94 

July  1,  1895,  amount  covered  by  uncompleted  contracts 18,  707. 61 

26,124.55 

July  1,  1895,  balance  available 4, 645. 13 

{Amount  (estimated)  required  for  completion  of  existing  project 712, 000. 00 
Amount  that  can  be  profitably  expended  in  liscal  year  ending  J  line  30, 1897    40, 000. 00 
Submitted  in  compliance  with  requiremt^nts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  7.) 

8.  Mancliester  Harbor ^Mdssachtisetts. — Manchester  Harbor  is  situated 
about  5^  miles  northeast  from  the  entrance  of  Salem  Harbor,  Massa- 
chusetts. 

The  channel  was  100  feet  wide  and  6.J  feet  deep  at  mean  low  water  up 
to  Proctors  Point;  it  then  shoaled  rai)idly  to  a  depth  of  IJ  feet  at  the 
"  Narrows '';  1,400  feet  from  Proctors  Point  and  for  a  farther  distance 
of  2,500  feet  to  the  town  wharves  no  low- water  channel  existed. 

The  project  for  its  improvement  proposed  to  dredge  a  channel  from 
Proctors  Point  to  the  town  wliarves  60  feet  wide  and  4  feet  deep  at 
mean  low  water,  at  an  estimated  cost  of  $14,300. 

The  total  appropriations  to  date  have  been  $14,300. 

The  expenditures  to  June  30,  1894,  were  $14,139.29,  and  at  that  date 
the  i)roject  of  improvement  was  completed. 

At  tiie  dat-e  of  this  report  the  improved  channel  is  in  good  condi- 
tion. 

July  1,  1894,  balance  unexpended $660. 71 

July  1,  1895,  balance  unexpended 660. 71 

(See  Appendix  B  8.) 
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9.  Salem  Harbor ^  Massachusetts, — Salem  Harbor  is  12  miles  north- 
ward of  Boston,  Mass.  It  contains  a  well  sheltered,  entirely  unob- 
structed anchorage  of  about  110  acres,  more  than  18  feet  deep  at  mean 
low  water. 

The  principal  city  wharves  are  located  on  South  Eiver,  a  small  stream 
entering  the  harbor.  This  river  was  3,000  feet  long,  from  150  to  300 
feet  wide,  and  not  navigable  at  low  tide. 

The  original  project  for  the  improvement  of  this  harbor  was  submitted 
December  16,  1872.  It  proposed  to  dredge  a  channel  of  approach  to 
the  mouth  of  South  Eiver,  1,730  feet  long,  300  feet  wide,  and  8  feet 
deep  at  mean  low  water.  This  project  was  essentially  completed  in 
1873-1875. 

The  present  project  was  submitted  December  2, 1889.  It  proposed 
to  clear  out  the  channel  as  originally  dredged,  and  to  extend  it  to  the 
head  of  navigation,  gradually  reducing  its  width  from  150  feet  at  the 
mouth  of  the  river  to  100  feet  near  the  inner  end  of  Derby  Wharf,  and 
above  this  to  excavate  a  channel  50  feet  wide ;  to  the  inner  end  of  Derby 
Wharf,  the  improved  channel  U)  be  8  feet  deep  at  mean  low  water,  and 
above  this  point  6  feet  deep.  The  total  length  of  the  improved  channel 
to  be  5,100  feet  approximately. 

The  total  appropriations  to  date  have  been  $53,000. 

The  expenditures  to  June  30,  1894,  were  $49,361.23,  and  at  that  date 
the  project  of  improvement  was  completed. 

During  the  fiscal  year  a  survey  of  the  harbor,  provided  for  by  the  act 
of  August  17, 1894,  was  completed,  and  a  report  under  date  of  April  18, 
1895,  is  submitted  herewith  as  Appendix  B  28. 

At  the  date  of  this  report  the  improvement  is  in  good  condition. 

July  1,  1894,  balance  UDexpended $12,761.21 

June  30,  1895,  amount  expended  during  fiscal  year 12, 113. 37 

July  1,1895,  balance  unexpended 647.84 

(See  Appendix  B  9.) 

10.  Jjynn  Harbor ^  Massaxihusetts. — Lynn  Harbor  is  9  miles  northeast 
from  Boston. 

The  original  channels  were  narrow  and  crooked  and  had  but  6  feet 
depth  at  mean  low  water. 

The  project  for  improvement  was  adopted  in  1884.  It  proposed  a 
channel  200  feet  wide,  10  feet  deep  at  mean  low  water,  through  the 
outer  and  inner  bars.  It  is  supposed  that  the  inner  channel  will  require 
occasional  dredging,  and  a  training  wall  was  proposed,  if  required,  to 
aid  in  keeping  the  outer  channel  open. 

On  September  24, 1884,  it  was  proposed  to  extend  the  inner  channel 
400  feet  within  the  harbor  line  and  to  excavate  at  its  inner  end  an 
anchorage  basin  500  by  300  feet  in  area,  10  feet  deep  at  mean  low  water, 
at  a  cost  of  $25,000. 

The  estimated  cost  of  the  original  project  was  $157,000. 

The  total  appropriations  to  date  have  been  $108,500. 

The  total  expenditures  to  June  30,  1894,  were  $100,115.25. 

At  that  date  the  outer  channel  and  basin  were  completed;  the  inner 
channel  was  completed  for  500  feet  at  its  southerly  end,  and  the 
remainder  was  150  feet  wide;  the  western  or  Saugus  River  channel  was 
4,000  feet  long,  150  feet  wide,  8  feet  deep  at  mean  low  water. 

On  December  12,  1894,  a  contract  was  entered  into  to  dredge  32,000 
cubic  yards  from  the  inner  channel. 
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Operations  under  this  contract  were  commenced  daring  the  latter 
part  of  June,  1895,  and  7,020  cubic  yards  was  dredged  during  the 
Hscal  year. 

July  1, 1894,  balance  nnexpended $884.75 

Apiount  appropriated  by  act  of  August  17,  1894 7,500.00 

8,384.75 
June  30, 1895,  amount  expended  daring  fiscal  year 20. 75 

July  1, 1895,  balance  unexpended 8, 364, 00 

July  1, 1895,  outstanding  liabilities $1,  t.89. 27 

July  1, 1895,  amount  covered  by  uncompleted  contracts 5, 745. 40 

7,434.67 

July  1, 1895, balance  available •       929.33 

{Amount  (estimated)  required  for  completion  of  existing  project 73, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  10.) 

11,  Winthrop  Harbor^  Massaehtisetts. — Winthrop  Harbor  is  situated 
in  the  northeastern  part  of  Boston  Harbor.  It  contains  350  acres, 
approximately  all  of  which  is  essentially  dry  at  low  tide.  The  mean 
range  of  tides  is  9.4  feet. 

The  original  project  for  its  improvement  proposed  to  dredge  a  straight 
channel  3,900  feet  long,  60  feet  wide,  6  feet  deep  at  mean  low  wat>er, 
from  the  "Back"  channel  of  Boston  Harbor  to  Rice's  Wharf. 

The  total  appropriations  to  date  have  been  $9,000. 

The  expenditures  to  June  30, 1894,  were  $8,983.21,  and  the  proposed 
improvement  had  been  completed. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the  date 
of  this  report  the  improved  channel  is  in  good  condition. 

July  1,  1894,  balance  unexpended $16.79 

June  30, 1895,  amount  expended  during  fiscal  year 9. 38 

July  1, 1895,  balance  unexpended 7.41 

(See  Appendix  B  11.) 

13.  Mystic  and  Maiden  rivers^  Massa^chuaetts, — These  two  rivers  empty 
into  the  inner  harbor  of  Boston,  Mass. 

Maiden  River  is  tributary  to  the  Mystic  River,  their  junction  being 
about  3  miles  above  the  mouth  of  the  latter. 

Originally  no  low-water  channel  existed  in  either  river. 

A  project  for  the  improvement  of  Mystic  River  was  submitted  May 
9,  1891.  It  proposed  to  widen  and  deepen  the  natural  channel  to  the 
head  of  navigation  in  Medford,  a  distance  of  about  4J  miles,  so  that  it 
sliould  be  100  feet  wide,  6  feet  deep  at  mean  low  water  to  the  first  turn 
above  Denning's  wharf;  thence  4  feet  deep  at  mean  low  water,  the  width 
jrradiially  contracting  to  50  feet  at  the  upper  end;  estimated  to  cost 

The  original  project  for  tlie  improvement  of  Maiden  River  was  sub- 
mitted December  1,  1880,  and  was  modified  in  1882.  The  modified  proj- 
ect is  to  make  the  natural  channel  100  feet  wide,  12  feet  deep  at  mean 
high  water  to  the  first  bridge,  and  thence  75  feet  wide  to  the  second 
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bridge,  the  estimated  cost  being  $37,000.  The  mean  range  of  tides  is 
9.8  feet. 

Ten  thousand  dollars  was  appropriated  for  the  improvement  of  Mai- 
den River  in  1882,  and  expended  in  1883-84  in  accordance  with  the  proj- 
ect, making  a  channel  50  feet  wide,  12  feet  deep  at  mean  high  water  to 
the  first  bridge. 

The  act  of  July  13, 1892,  appropriated  $10,000  for  the  improvement 
of  Mystic  and  Maiden  rivers.  Five  thousand  dollars  of  this  amount 
was  retained  in  the  Treasury  for  the  improvement  of  Maiden  River 
(when  additional  funds  should  be  available),  and  the  balance  was  to  be 
expended  in  improving  Mystic  River  as  proposed. 

On  August  8, 1892,  an  advertisement  was  issued  calling  for  proposals 
for  this  work.  The  lowest  bid  received  (48  cents  per  cubic  yard)  was 
rejected  as  excessive. 

The  act  of  August  17,  1894,  appropriated  $10,000  for  the  improve- 
ment of  these  rivers. 

On  October  16, 1894,  a  contract  was  entered  into  to  dredge  75,000 
cubic  yards  from  Mystic  and  Maiden  rivers.  Operations  under  this 
contract  were  commenced  in  May,  1895. 

July  1,  1894,  balance  unexpended $9, 958. 45 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

19,958.45 
June  30,  1895,  amount  expended  during  fiscal  year 85. 87 

July  1,  1895,  balance  unexpended 19,872.58 

July  1,  1895,  outstanding  liabilities $2,742.01 

July  1,  1895,  amount  covered  by  uncompleted  contracts 15, 524. 24 

18,266.25 

July  1,  18a5,  balance  available 1,606.33 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Amount  thatcanbeprofitablyexpendedinfiscalyearendiD^JuneSO,  1897    10, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  12.) 

13.  Boston  Harbor^  Massachusetts. — The  object  of  this  improvement 
is,  first,  to  preserve  the  harbor  by  protecting  the  islands  and  headlands; 
and,  second,  to  improve  it  by  widening,  straightening,  and  deepening 
the  channels. 

The  projects  adopted  for  this  purpose  since  1866  have  been  mainly  in 
accordance  with  the  recommendations  of  the  United  States  commis- 
sioners whose  labors  terminated  during  that  year. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  tidal  scour,  and  preserve  the  full 
height  of  anchorage  shelter  for  vessels  in  the  roadsteads.  Such  have 
been  built  or  repaired  at  Point  Allerton  and  the  islands  of  Great 
Brewster,  Lovells,  Gallops,  Long,  Deer,  Kainsford,  Georges,  and  Oastle. 

The  works  of  improvement  have  been  by  dredging  and  blasting,  by 
which  means  many  dangerous  rocks  and  shoals  have  been  removed  and 
the  main  ship  channel  enlarged  from  100  feet  wide  and  18  feet  deep  at 
mean  low  water,  so  that  it  is  now  at  least  625  feet  wide  and  23  feet  deep 
at  mean  low  water. 
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The  following  tributary  channels  have  also  been  improved: 

a.  Charles  Biver. — The  natural  channel  of  this  river  has  been  widened, 
straightened,  and  deepened,  so  that  from  its  mouth  to  Western  avenue 
bridge,  a  distance  of  4J  miles,  the  channel  has  a  width  of  200  feet  and 
a  depth  of  7  feet  at  mean  low  water;  thence  to  Arsenal  street  bridge, 
2i  miles,  the  channel  has  a  least  width  of  80  feet  and  a  least  depth  of  6 
feet. 

b.  Fart  Point  Channel. — This  important  branch  of  the  main  ship  chan- 
nel had  a  least  depth  of  12  feet  at  its  entrance,  and  the  channel  was 
narrow  and  crooked.  It  has  been  widened  to  175  feet  and  deepened  to 
23  feet  at  mean  low  water  from  its  mouth  to  Congress  street  bridge,  a 
distance  of  1,900  feet. 

c.  Hingham  Harbor. — See  separate  report, 

d.  Nantasl'et  Beach  Channel. — This  channel  was  originally  about  50 
feet  wide,  8  feet  deep  at  mean  low  water.  It  is  now  150  feet  wide,  12 
feet  deep  at  mean  low  water. 

e.  Channel  between  Nixs  Mate  and  Long  Island. — This  channel  had 
originally  4^  feet  depth  at  mean  low  water.  A  cut  has  been  made 
through  the  bar  300  feet  wide,  15  feet  deep  at  mean  low  water. 

/.  Broad  Sound. — ^An  obstruction  called  Barrel  Rock  was  removed  in 
1869. 

g.  Jeffreys  Point  Channel. — This  channel  is  an  extension  of  the  main 
ship  channel  from  near  Grand  Junction  wharf  (East  Boston)  toward 
Jeffreys  Point.  It  is  now  400  feet  wide  from  Grand  Junction  wharf  to 
just  east  of  Simpson^s  patent  dry  docks,  and  18  feet  deep  at  mean  low 
water,  thence  gradually  narrowing  the  proposed  channel  to  250  feet, 
and  decreasing  the  depth  of  water  to  15  feet  at  mean  low  water  to  a 
junction  with  the  same  depth  off  Jeffreys  Point. 

The  total  expenditures  to  June  30,  1894,  were  $2,422,144.43. 

On  June  30, 1894,  the  upper  main  ship  channel  had  been  dredged 
under  the  project  of  1867  to  a  depth  of  23  feet  at  mean  low  water,  1,100 
feet  wide  west  of  the  Upper  Middle,  1,000  feet  wide  at  the  Lower  Middle; 
and  the  lower  main  ship  channel  had  been  dredged  under  the  project 
of  August  11, 1892,  to  a  depth  of  27  feet  at  mean  low  water,  300  feet 
wide  at  the  shoal  east  of  Nashs  Bock,  1,000  feet  wide  at  the  shoal  west 
of  Nashs  Rock,  500  feet  wide  at  the  Centurion  Shoal,  and  700  feet 
wide  in  the  Narrows;  but  the  free  use  of  this  27-foot  channel  was 
restricted  by  ledges  uncovered  by  the  dredging. 

A  contract  was  in  force  for  the  removal  of  the  ledge  in  the  Nantasket 
Beach  Channel,  and  operations  were  in  progress  under  a  contract  for 
dredging  in  the  lower  main  ship  channel. 

During  the  fiscal  year  the  ledge  in  the  Nantasket  Beach  Channel  was 
removed. 

The  contract  for  dredging  in  the  lower  main  ship  channel  was  com- 
pleted April  30, 1895. 

On  November  27, 1894, 'a  contract  was  entered  into  to  remove  8,772 
cubic  yards  of  ledge  from  the  lower  main  ship  channel. 

Operations  under  this  contract  were  commenced  in  May,  1895;  but 
as  during  the  fiscal  year  only  300  cubic  yards  was  removed,  no  benefit 
has  been  obtained  by  these  operations. 

On  April  10, 1895,  a  contract  was  entered  into  to  dredge  150,000  cubic 
yards  from  the  Narrows.  Operations  were  commenced  under  this  con- 
tract in  April,  1895,  and  during  the  fiscal  year  80,048  cubic  yards  was 
dredged. 

At  the  date  of  this  report  the  lower  main  ship  channel  is  27  feet  deep 
at  mean  low  water,  1,000  feet  wide  from  the  entrance  to  Bug  Ligh^ 
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and  800  feet  wide  in  the  Narrows  to  the  passage  between  Georges  and 
Gallops  islands.  Elsewhere  its  condition  is  the  same  as  on  June  30, 1894. 

July  1, 1894,  balance  unexpended $182^131.67 

Amoont  appropriated  by  act  of  August  17,  1894 200, 000. 00 


382,131.67 
June  30, 1895,  amount  expended  during  fiscal  year 141, 512. 70 


Jaly  1, 1895,  balance  unexpended 240,618.97 

July  1, 1895,  outstanding  liabilities $21,442.39 

July  1, 1895,  amount  covered  by  uncompleted  contracts 164,848.93 

186, 291. 32 


July  1, 1895,  balance  available 54,327.65 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 145, 000. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 200,000.00 

Submitted  in  compliance  ^vith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  13.) 

14.  Weymouth  River ,  Masscujhuaetta. — Wey month  ( Fore)  Eiver  empties 
into  the  southwestern  part  of  Boston  Harbor,  Massachusetts.  For  4 
miles  it  was  navigable  at  low  water  for  vessels  drawing  18  feet,  and  to 
the  head  of  navigation,  an  additional  3  miles,  at  least  3  feet  depth  was 
to  be  found. 

The  original  project  for  its  improvement  was  submitted  December  2, 
1889.  It  proposed  to  improve  the  natural  channel  so  that  6  feet  at 
mean  low  water  could  be  carried  to  the  head  of  navigation  in  a  chan- 
nel 100  feet  wide  to  near  Weymouth  Landing,  thence  to  Brain  tree  bridge 
80  feet  wide,  and  above  the  bridge  50  feet  wide;  the  total  length  of 
improved  channel  to  be  7,000  feet,  and  to  cost  $40,000. 

The  total  appropriations  to  date  have  been  $25,000. 

The  expenditures  to  June  30, 1894,  were  $10,038.64.  At  that  date 
the  improved  channel  was  6  feet  deep  at  mean  low  water,  40  feet  wide 
to  Braintree  bridge,  and  25  feet  wide  thence  to  the  head  of  navigation. 

The  act  of  August  17, 1894,  appropriated  $5,000  for  this  river,  "  of 
which  two  thousand  five  hundred  dollars  shall  be  used  in  the  improve- 
ment of  Weymouth  (Back)  River." 

On  October  2, 1894,  a  contract  was  entered  into  to  dredge  37,000 
cubic  yards  from  Weymouth  River.  Operations  under  this  contract 
were  commenced  December  1, 1894,  and  during  the  fiscal  year  18,628 
cubic  yards  was  dredged. 

At  the  date  of  this  report  the  improved  channel  is  G  feet  deep  at 
mean  low  water,  60  feet  wide  to  within  3,000  feet  of  Braintree  bridge, 
and  above  the  bridge,  25  feet  wide. 

The  project  for  the  improvement  of  Weymouth  (Back)  River  was 
submitted  February  7, 1891.  It  proposed  to  dredge  a  channel  through 
the  outer  bar  200  feet  wide  and  12  feet  deep  at  mean  low  water,  aiid  to 
widen  and  deepen  the  natural  channel  of  the  river  to  the  same  dimen- 
sions, to  the  wharf  of  the  fertilizer  company,  at  an  estimated  cost  of 
$22,000. 

The  expenditure  of  the  $2,600  available  would  produce  no  apprecia- 
ble benefit  to  commerce,  and  will  be  retained  in  the  Treasury  until  addi- 
tional funds  are  appropriated. 
ENa  95        1 
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July  1,  1894,  balance  unexpended ^ .     $9, 961. 36 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

14, 961. 36 
June  30, 1895,  amount  expended  during  fiscal  year 5, 709. 77 

July  1, 1895,  balance  unexpended 9, 251. 59 

July  1,  1895,  outstanding  liabilities $1, 101. 60 

July  1, 1895,  amount  covered  by  uncompleted  contracts 5, 356. 88 

6,458.48 

July  1, 1895,  balance  available 2, 793. 11 

{Amount  (estimated)  required  for  completion  of  existing  project 37, 000. 00 
Amountthatcan  beprofitablyexpended  in  fiscal  yearendingJune30, 1897      5, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  14.) 

15,  Mingham  Harbor^  Massachusetts. — The  object  of  this  improvement 
was  to  widen  and  deepen  the  natural  channel,which  was  30  feet  wide  and 
4  feet  deep,  so  that  it  would  be  100  feet  wide  and  10  feet  deep  at  mean 
low  water. 

The  project  was  originally  proposed  in  1874  and  was  modified  in  1885. 
The  original  project  was  estimated  to  cost  $11,000.  The  project  of 
1885  was  to  cost  an  additional  sum  of  $18,750. 

The  total  appropriations  to  date  have  been  $29,000. 

The  expenditures  to  June  30, 1894,  were  $20,000,  and  the  project  of 
improvement  was  completed. 

No  work  has  been  done  during  the  fiscal  year,  and  at  the  date  of  this 
report  the  improved  channel  is  in  good  condition. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

(See  Appendix  B  15.) 

16,  Scituate  Harbor^  MassoAihvsetis. — This  harbor  is  on  the  west  shore 
of  Massachusetts  Bay,  about  14  miles  south  of  Boston  Light. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for 
vessels  bound  to  Boston  from  the  eastward  which  are  too  far  south  of 
their  true  course  to  clear  the  dangerous  ledges  near  Minots  Ledge 
Light. 

Originally  the  harbor  had  a  low- water  area  of  about  57  acres,  more 
than  6  acres  of  which  had  a  depth  of  at  least  3  feet  at  mean  low  water. 
It  was  entirely  open  to  the  force  of  easterly  gales,  and  its  entrance  was 
obstructed  by  sunken  bowlders. 

The  project  adopted  in  1880  is  to  build  two  breakwaters,  one  from 
Cedar  Point,  on  the  north  side  of  the  entrance,  and  the  other  from  the 
first  cliff,  on  the  south  side,  and  to  dredge  the  area  inclosed  and  in 
front  of  the  entrance.  The  estimated  cost  of  the  improvement  is 
$290,000. 

The  total  appropriations  to  date  have  been  $83,680. 

The  amount  expended  to  June  30, 1894,  was  $73,635.79.  At  that 
date  the  north  breakwater  was  essentially  completed.  The  south 
breakwater  was  300  feet  in  length.  The  anchorage  basin  was  350  by 
400  feet  in  area,  7  feet  deep  at  mean  low  water.  The  channel  connect- 
ing the  basin  with  the  town  wharves  was  2,100  feet  long,  100  feet  wide, 
3  feet  deep  at  mean  low  water,  and  the  entrance  channel  was  1,600  feet 
long,  100  feet  wide,  and  5  feet  deep  at  mean  low  water. 

On  October  22, 1894,  a  contract  was  entered  into  to  deposit  9,500 
tons  of  rubblestone  in  the  south  breakwater.    Operations  under  this 
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contract  were  commenced  in  November,  1894,  and  during  the  fiscal 
year  3,823  tons  of  stone  was  deposited,  making  the  south  breakwater, 
450  feet  in  length,  completed.  The  condition  of  the  north  breakwater 
and  dredged  channels  remains  unchanged  since  June  30. 1894. 

The  prospective  benefit  to  commerce  is  the  creation  or  an  additional 
harbor  of  refuge  on  this  much  frequented  dangerous  coast, 

July  1, 1894,  balfuice  anexpended $44. 21 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

10,044.21 
June  30, 1895,  amount  expended  during  fiscal  year 2, 856. 48 

July  1,  1895,  balance  unexpended 7,187.73 

July  1, 1895,  outstanding  liabilities $1,461.61 

July  1, 1895,  amount  covered  by  uncompleted  contracts 5, 279. 61 

6,741.22 

July  1, 1895,  balance  available 446. 51 

{Amount  f estimated)  required  for  completion  of  existing  project 207, 500. 00 
Amount  tbat  can  beprofitably  expended  in  fiscal  year  ending  June  30,1897      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  16.) 

17.  Flymouth  Harbor^  Massachusetts. — Plymouth  Harbor  is  30  miles 
south  of  Boston.  The  object  of  its  improvement  is  to  perpetuate  the 
harbor  by  the  preservation  of  Long  Beach,  which  forms  it,  and  to 
deepen  and  widen  the  channels  of  approach  to  an  enlarged  anchorage 
basin  in  front  of  the  town  wharves. 

The  various  devices  employed  for  the  preservation  of  Long  Beach 
are  described  in  the  Annual  Report  of  the  Chief  of  Engineers  for  the 
year  1877. 

The  original  project  for  improvement  was  adopted  in  1875  and  mod- 
ified in  1877  and  1884.  The  modified  project  proposed  an  improved 
channel  2,286  feet  long,  150  feet  wide,  and  9  feet  deep  at  mean  low 
water,  leading  to  an  anchorage  basin  866  feet  long,  150  feet  wide,  and 
9  feet  deep. 

The  total  appropriations  to  date  have  been  $181,266.90. 

The  expenditures  to  June  30, 1894,  were: 

For  beach  protection $127, 245. 34 

For  dredging 50,514.89 

Total 177,760.23 

At  that  date  the  project  for  improvement  had  been  completed  and 
the  works  for  the  protection  of  Long  Beach  were  in  good  order. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  works  of  prot^ection  and  improvement  are  in 
good  condition. 

July  1, 1894,  balance  unexpended $2, 017. 59 

Amount  appropriated  by  act  of  Auguat  17,  1894 1,500.00 

3,517.59 
June  30,  1895,  amount  expended  during  fiscal  year 10. 92 

July  1, 1895,  balance  unexpended 3,506.67 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      1, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  1  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civH  act  of  March  3, 1893. 

(See  Appendix  B  17.) 

Digitized  by  VjOOQlC 


52  REPORT  OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

18.  Kingston  Harbor^  Massa^htisetts. — Kingston  Harbor  ib  one  of  the 
three  divisions  which  together  form  Plymouth  inner  harbor. 

The  wharf  at  which  supplies  are  landed  for  the  town  of  Kingston  is 
about  2  miles  south  of  the  center  of  the  town  and  is  known  as  the  Ply- 
mouth Cordage  Company's  wharf.  No  low-water  channel  of  navigable 
dimensions  existed  to  this  wharf. 

The  project  for  the  improvement  was  submitted  May  25, 1891.  It 
proposed  to  dredge  a  channel  100  feet  wide,  6  feet  deep  at  mean  low 
water,  from  deep  water  to  the  Cordage  Company's  wharf,  at  an  estimated 
-cost  of  $10,000. 

The  total  appropriations  to  date  have  been  $10,000. 

The  expenditures  to  June  30, 1894,  were  $8,940.09,  and  at  that  date 
the  project  had  been  completed. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  improved  channel  is  in  good  order. 

July  1,  1894,  balance  unexpended $1, 059. 91 

July  1,  1895,  balance  unexpended - 1, 069. 91 

(See  Appendix  B  18.) 

19.  Wellfleet  Harbor,  Massachusetts. — Wellfleet  Harbor  is  12  miles 
southeast  of  Provincetowu,  on  Cape  Cod  Bay.  Originally  no  low-water 
channel  to  the  town  wharves  existed.  The  object  of  its  improvement 
is  to  provide  a  navigable  channel  from  the  inner  anchorage,  the  "Deep 
Hole,"  to  the  town  wharves. 

The  original  project  was  submitted  in  1871  and  the  present  approved 
project  was  submitted  November  28,  1887.  It  proposed  to  dredge  a 
channel  from  the  "Deep  Hole"  to  the  town  wharves  4,200  feet  long,  100 
feet  wide,  and  6  feet  deep  at  mean  low  water. 

The  total  appropriations  to  date  have  been  $16,000.  The  expendi- 
tures to  June  30, 1894,  were  $11,350.37,  and  at  that  date  the  channel 
proposed  was  25  feet  wide,  4  feet  deep  at  mean  low  water.  Two  hun- 
dred and  four  cubic  yards  of  sunken  rock  had  been  removed  under  the 
project  of  1871. 

No  operations  were  in  progress  during  the  fiscal  year,  as  the  funds 
available  are  not  sufficient  to  secure  any  appreciable  benefit  to  com- 
merce, and  at  the  date  of  this  report  the  condition  of  the  improvement 
is  the  same  as  on  June  30, 1894. 

July  1, 1894,  balance  unexpended $4,649.63 

July  1, 1895,  balance  unexpended 4, 649. 63 

(  Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  ot  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  19.) 

20.  Provincetown  Harbor,  Massachusetts. — Provincetowu  Harbor  is 
situated  at  the  extremity  of  Cape  Cod,  about  40  miles  southeast  from 
Boston  Light.  It  is  one  of  the  most  valuable  harbors  of  refuge  on  the 
Atlantic  Coast.  The  entire  commerce  of  New  England  and  a  very 
large  local  fishing  interest  are  directly  benefited  by  its  maintenance, 
which  depends  entirely  on  the  preservation  of  the  sandy  beaches  which 
inclose  it. 

Since  1826  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulkheads,  and  sand 
catches,  and  extensive  planting  of  beach  grass  to  repair  or  prevent 
storm  damages  to  the  beaches. 

The  total  appropriations  to  date  have  been  $154,418.44. 

The  amount  expended  to  June  30, 1894,  was  $147,677.49. 
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During  the  fiscal  year  repairs  were  made  to  the  bulkheads  protecting 
Long  Point  near  the  Wood  End  Light  and  near  Abel  Hill  Dike,  and  at 
the  date  of  this  report  all  the  works  of  preservation  are  in  good  order. 

July  1, 1894,  balance  unexpended $5, 240. 95 

Amoant  appropriated  by  act  of  August  17,  1894 1,500.00 

6, 740. 95 
June  30,  1895,  amount  expended  during  fiscal  year 2, 169. 28 

July  1,  1895,  balance  unexpended 4, 571. 67 

r  Amount  (estimated)  required  for  completion  of  existing  project 1, 500. 00 

]  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1897      1, 500. 00 
I  Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  20.) 

j21,  Chatham  Harbor^  Massachusetts, — Chatham  Harbor  is  at  the  east- 
ern end  of  Nantucket  Sound,  about  15  miles  east  of  Hyannis,  Mass. 

Its  outer  anchorage  (Chatham  Koads)  is  a  valuable  harbor  of  refuge 
from  northerly  and  easterly  gales.  The  inner  harbor  (Stage  Harbor)  is 
small,  but  well  landlocked,  and  has  8  to  12  feet  depth  at  mean  low  water. 
Its  entrance  was  obstructed  by  three  bars,  on  which  the  greatest  depth 
at  mean  low  water  was  4  feet. 

The  project  for  the  improvement  of  this  harbor,  submitted  December 
19, 1890,  proposes  to  dredge  a  channel  through  the  three  obstructing 
bars  6  feet  deep  at  mean  low  water — 100  feet  wide  at  the  inner  bar,  150 
feet  wide  at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar — at  a  cost 
of  $10,000. 

The  total  appropriations  to  date  have  been  $5,000. 

The  expenditures  to  June  30,  1894,  were  $4,402.15. 

At  that  date  the  improved  channel  through  the  middle  and  inner 
bars  was  100  feet  wide,  6  feet  deep  at  mean  low  water.  Nothing  had 
been  done  on  the  outer  bar. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the  date 
of  this  report  the  condition  of  this  imjirovement  is  the  same  as  on  June 
30,  1894. 

July  1, 1894,  balance  unexpended $597. 85 

July  1, 1895,  balance  unexpended 597. 85 

(  Amoant  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  21.) 

J2J2.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— Under  the  provisions  of  section  4  of  the  river  and  harbor  act 
of  1880  the  wreck  of  the  schooner  Ocean  Eagle^  sunk  2^  miles  southeast 
of  the  entrance  to  Newburyport  Harbor,  Massachusetts,  was  removed 
in  September,  1894,  at  a  total  cost  of  $172.70.    (See  Appendix  B  22.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  OP  AUGUST  17,  1894. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  engineer, 
Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  and  reports  thereon 
submitted : 

1.  Preliminary  examination  of  MancJiester  Harbor,  Massachusetts,  from 
mouth  of  river  below  the  Point  of  RocJcSj  tcith  a  view  to  a  channel  100  feet 
wide  and  5  feet  deep,  and  removal  of  sand  bar  at  mouth  of  river  and 
removal  of  sand  bar  and  rocks  at  the  Point  of  Bocks. — Lieutenant-Colonel 
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Mansfield  submitted  report  of  examination  October  29, 1894.  It  is  his 
opinion,  concurred  in  by  ttiis  office,  that  the  harbor  is  worthy  of 
improvement  to  the  extent  of  removing  the  obstructions  at  the  mouth 
and  at  Point  of  Rocks  and  the  dredging  of  the  channel  between  them 
to  100  feet  wide,  with  5  feet  depth.  The  necessary  survey  may  be  made 
for  $300.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  49,  Fifty-third  Congress,  third  session.  (See  also 
Appendix  B  23.) 

2.  Preliminary  examination  of  Plymouth  Harbor y  MassOrChvsettSy  with 
a  view  to  the  removal  of  theohatructionu  "known  a^  ^'  Splitting  Knife^  and 
"  Middle  Ground,^  and  the  north  and  south  sides  of  the  excavated  channel 
in  said  harbor^  with  a  view  to  deepening  and  improving  the  sams. — Lieu- 
tenant-Colonel Mansfield  submitted  report  of  examination  October  29, 
1894.  He  is  of  the  opinion,  concurred  in  by  this  office,  that  the  harbor 
is  worthy  of  additional  improvement  by  the  General  Government  to 
the  extent  of  removing  the  "  Middle  Ground"  obstructions  and  of  the 
easterly  end  of  "  Splitting  Knife,"  to  ease  the  entrance  to  the  dredged 
channel.  The  survey  necessary  for  preparation  of  project  and  esti- 
mates may  be  made  for  $300.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Ex.  Doc.  No.  60,  Fifty-third  Congress,  third 
session.    (See  also  Appendix  B  24.) 

3.  Preliminary  examination  of  Chatham  New  Harbor ^  Ma>ssa4)husetts. — 
Lieutenant-Colonel  Mansfield  submitted  report  of  examination  October 
29, 1894.  It  is  his  opinion,  concurred  in  by  this  office,  that  the  locality 
is  not  worthy  of  improvement  by  the  General  Government,  The  report 
was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  69, 
Fifty-third  Congress,  third  session.    (See  also  Appendix  B  25.) 

4.  Survey  of  Chelsea  River ^  Massa^husetU^  from  Grand  Junction  Bail- 
road,  bridge  to  Boston  and  Maine  Railroad  bridge. — Lieutenant-Colonel 
Mansfield  submitted  report  of  survey  December  21, 1894.  The  plan  of 
improvement  proposed  by  him  is  to  dredge  a  cut  150  feet  wide  and  18 
feet  deep  at  mean  high  water,  at  an  estimated  cost  of  $65,000.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No. 
162,  Fifty-third  Congress,  third  session.    (See  also  Appendix  B  26.) 

5.  Surrey  of  East  Boston  Channel,  Boston  Harbor,  Massachusetts. — 
Lieutenant-Colonel  Mansfield  submitted  report  of  survey  October  15, 
1894.  The  project  proposed  by  him  is  to  dredge  a  cut  150  feet  wide,  10 
feet  deep  at  mean  low  water,  from  deep  water  in  the  Jeffreys  Point  Chan- 
nel to  near  the  sea  wall  of  the  Boston,  Revere  Beach  and  Lynn  Rail- 
road, at  an  estimated  cost  of  $60,000.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  58,  Fifty-third  Congress, 
third  session.    fSee  also  Appendix  B  27.) 

6.  Survey  of  Salem  Harbor ,  Massachusetts. — ^The  river  and  harbor  act 
of  August  17, 1894,  directs  that  a  survey  be  made  of  Salem  Harbor, 
Massachusetts,  with  a  view  to  improving  the  harbor  channel  to  the 
mouth  of  South  River,  so  as  to  afford  a  width  of  500  feet  and  a  depth 
of  at  least  10  feet  at  mean  low  water,  and  for  securing  a  channel  not 
less  than  10  feet  deei>  at  mean  low  water  from  the  mouth  of  South 
River  to  Derby  Wharf,  beginning  with  a  width  of  300  feet  and  gradu- 
ally narrowing,  so  that  there  shaU  be  at  said  wharf  a  width  of  not  less 
than  160  feet;  and  with  a  view  of  dredging  the  Middle  Ground,  so 
called,  between  Haste  Ledge  and  Aqua  Vit®,  so  as  to  give  a  depth  of 
25  feet  at  mean  low  water. 

The  report  of  the  results  of  the  survey  thus  provided  for  was  sub- 
mitted to  this  office  by  Lieutenant-Colonel  Mansfield  under  date  of 
April  18, 1895.  He  states  that  the  harbor  channel  has  a  greater  width 
than  500  feet  and  a  depth  at  least  equal  to  that  mentioned  in  the  act, 
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but  to  improve  South  River  from  its  mouth  to  Derby  Wharf  to  afford  a 
channel  of  the  dimensions  specified  will  require  the  removal  of  48,791 
cubic  yards  of  material,  which,  at  26  cents  per  cubic  yard,  will  cost, 
with  contingencies  added,  $14,000.  He  further  estimates  that  to 
remove  the  Middle  Ground,  so  called,  between  Haste  Ledge  and  Aqua 
Vitse,  so  as  to  give  a  depth  of  25  feet  at  mean  low  water,  calls  for  the 
dredging  of  a  channel  8,400  feet  long,  500  feet  wide,  at  a  total  estimated 
cost  of  $535,000.  Hisreportis  submitted  herewith.  (See  Appendix  B  28.) 
Lieutenant-Colonel  Mansfield  was  also  charged  with  the  duty  of 
making  survey  of  Great  Salt  Pond,  Block  Island,  Ehode  Island,  with 
a  view  of  making  harbor  of  refuge  therein,  and  report  of  the  results 
will  be  duly  submitted  when  received. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  MASSA- 
CHUSETTS, IN  RHODE  ISLAND,  AND  IN  EASTERN  CONNECTICUT. 

This  district  was  in  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of 
Engineers,  to  June  8, 1895,  with  Lieut.  W.  W.  Harts,  Corps  of  Engi- 
neers, under  his  immediate  orders,  and  in  the  temporary  charge  of 
Lieutenant  Harts  since  June  8.  Division  Engineer,  Col.  H.  L.  Abbot, 
Corps  of  Engineers. 

1.  Harbor  of  refuge  at  Hyannis^  Mass. — ^This  harbor  before  improve- 
ment was  an  open  roadstead,  exposed  to  southerly  storms.  In  the 
years  1827-1838  a  breakwater  of  riprap  granite  1,170  feet  long  was  con- 
structed, covering  an  anchorage  of  about  175  acres,  the  entrance  to 
which  has  a  depth  of  about  isf  feet.  Between  the  years  1852  and  1882 
extensive  repairs  were  made,  increasing  the  width  of  its  base  and  the 
size  of  the  stone  forming  its  sides  and  top. 

The  approved  project  of  1884  provides  for  the  dredging  to  15.5  feet 
depth  at  low  water  of  about  36  acres  of  shoal  area  north  of  the  existing 
breakwater,  so  as  to  increase  the  deep-water  harborage  by  that  amount; 
all  at  a  total  cost  estimated  in  1884  at  $45,743.20  (including  $81.20  left 
over  from  a  former  project),  of  which  $37,581.20  was  appropriated 
prior  to  1805. 

At  the  adoption  of  the  present  project  the  15.5-foot  depth  anchorage 
covered  only  about  47  acres,  and  the  36  additional  acres  to  be  dredged 
carried  an  average  of  about  12  feet  depth  of  water  at  low  water. 

The  sum  of  $2§,573.13  had  been  expended  on  this  work  up  to  June 
30, 1894,  by  which  20  aeres  out  of  36  had  been  dredged. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under  the 
new  appropriation,  and  contract  for  the  dredging  entered  into,  work  to 
be  completed  September  1, 1896.  No  other  work  than  that  of  prepa- 
ration has  yet  been  done. 

The  balance  available  will  be  applied  to  increasing  the  dredged  area. 

July  1, 1894,  balance  unexpended $655. 51 

Amount  appropriated  by  act  of  August  17, 1894 3, 500. 00 

4^155.51 
June  30, 1895,  amount  expended  during  liscal  year 797. 49 

July  1, 1895,  balance  unexpended 3, 358. 02 

July  1, 1895,  outstanding  liabilities $12.13 

July  1, 1895,  amount  covered  by  uncompleted  contracts 2, 000. 00 

2, 012. 13 

July  1, 1895,  balance  available 1, 345. 89 

i Amount  (eetimated)  required  for  completion  of  existing  project 8, 162. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      3, 500. 00 
Submitted  in  oomufiauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893,  ^ 

(See  Appendix  C  1.)  lOOglC 
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2,  Harbor  of  refuge  at  Nantucket^  Mass, — This  harbor  is  the  only  one 
between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven  and  Edgar- 
town)  and  Provmcetown,  a  distance  of  about  100  miles,  except  the 
small  harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Sound.  It 
has  deep  water  inside,  and  the  object  of  improvement  is  to  make  it  a 
harbor  of  refuge  for  vessels  plying  between  ports  north  and  south  of 
Gape  Cod. 

The  approved  project  of  1880,  as  modified  in  1885,  provides  for  the 
construction  of  two  jetties  as  training  walls,  one  on  each  side  of  the 
harbor  entrance,  planned  so  as  to  allow  the  tidal  current  to  assist  in 
scouring  out  and  maintaining  a  good  channel,  and  for  the  completion 
of  the  work  by  dredging  where  necessary  to  obtain  a  depth  of  from  12 
to  15  feet  at  low  water  in  this  channel;  all  at  a  total  cost  estimated  in 
1885  at  $375,000,  of  which  $220,000  was  appropriated  prior  to  1895. 

At  the  adoption  of  the  present  project  no  jetties  existed  and  the 
channel  entrance  was  barred  by  a  shoal  of  1.5  miles  width,  on  which 
there  was  only  6  feet  depth  of  water  at  low  tide,  the  channel  being 
very  crooked  and  subject  to  changes  in  location. 

The  sum  of  $179,036.14  had  been  expended  on  this  work  up  to  June 
30,  1894,  by  which  the  west  jetty  had  been  built  to  3,955  feet  length 
with  full  height,  the  east  jetty  had  been  built  to  834  feet  length  with 
full  height,  then  the  foundation  laid  for  a  length  of  191  feet,  beyond 
which  1,300  feet  length  had  been  raised  to  half-tide  level,  and  then  420 
feet  length  raised  to  nearly  low  tide,  the  total  length  from  shore  end  to 
outer  end  being  now  2,905  feet. 

During  the  past  fiscal  year  contracts  have  been  made  for  work  under 
the  appropriation  of  August  17,  1894,  and  contract  for  stonework 
entered  into,  work  to  be  completed  December  15, 1895.  The  stone- 
work has  been  commenced  and  2,084  tons  of  stone  was  placed  in  the 
east  jetty,  thereby  extending  it  120  feet. 

The  balance  available  is  to  be  applied  to  the  ftirther  extension  of  the 
east  jetty. 

July  1,1894,  balance  unexpended $19,534.82 

Amount  appropriated  by  act  of  August  17,  1894 25,000.00 

44,534.82 
June  30, 1895,  amount  expended  during  fiscal  year 19, 709. 25 

July  1, 1895,  balance  unexpended 24, 825. 57 

July  1, 1895,  outstanding  liabilities $3, 112. 07 

July  1, 1895,  amount  covered  by  uncompleted  contracts 15, 390. 48 

18,502.55 

July  1, 1895,  balance  available 6,323.02 

{Amount  (estimated)  required  for  completion  of  existing  project 155, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  C  2.) 

3.  Marthas  Vineyard  inner  harbor  at  Edgartown^  Ma^s. — The  inner 
harbor  at  Edgartown  lies  in  the  northern  part  of  the  waterway  or 
strait  that  separates  Chappaqaiddick  Island  from  the  east  end  of 
Marthas  Vineyard.  It  extends  southward  about  1 J  miles  trim  Chap- 
paquiddick  Point  opposite  Edgartown  and  averages  about  one-fifth  of 
a  mile  in  width. 
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This  harbor  is  so  completely  landlocked  as  to  form  a  safe  liarbor  of 
refuge  for  small  vessels,  but  the  contracted  width  of  the  entrance  and 
the  resulting  velocity  of  the  tidal  currents  make  it  difficult  to  pass 
through. 

The  approved  project  of  1889  provides  for  the  removal  to  10  feet 
depth  at  low  water  of  a  *'middle  ground"  shoal  in  the  central  part  of 
the  inner  harbor,  at  a  total  cost  estimated  in  1893  at  $7,000,  all  of  which 
was  appropriated  prior  to  1895. 

At  the  adoption  of  the  present  project  the  "middle  ground"  shoal 
carried  only  about  6  feet  depth  of  water  and  was  a  very  troublesome 
obstruction. 

The  sum  of  $4,498.59  had  been  expended  on  this  work  up  to  June 
30,  1894,  by  which  about  three-quarters  of  the  shoal  had  been  dredged 
to  full  depth. 

During  the  year  plans  have  been  made  for  work  under  the  new 
appropriation  and  contract  for  dredging  entered  into,  work  to  be  com- 
pleted September  1,  1896.  No  work  other  than  that  of  preparation 
has  been  done. 

The  balance  available  will  be  applied  to  the  further  removal  of  the 
"middle  ground"  shoal. 

July  1,  1894,  balance  unexpended $8. 11 

Amount  appropriated  by  act  of  August  17,  1894 '. 2, 500. 00 

2,508.11 
June  30, 1895,  amount  expended  during  fiscal  year 340. 91 

July  1,  1895,  balance  unexpended 2, 167. 20 

July  1,1895,  outstanding  liabilities $13.74 

July  1, 1895,  amount  covered  by  uncompleted  contracts 1, 200. 00 

1,213.74 

July  1, 1895,  balance  available •. 953. 46 

(See  Appendix  C  3.) 

4.  Harbor  at  Vineyard  Haven^  Ma^a. — Vineyard  Haven  is  a  deep 
indentation  in  the  northern  shore  of  the  island  of  Marthas  Vineyard, 
on  the  southern  side  of  Vineyard  Sound.  The  approved  project  of 
1887,  as  modified  in  1889,  provides  for  the  protection  of  the  ^*  Chops" 
(or  headlands)  from  erosion  and  the  intervening  harbor  from  being  filled 
by  the  eroded  material ;  the  whole  to  be  done  by  means  of  stone  sea 
walls  and  jetties  to  be  built  along  the  beach  in  front  of  the  bluffs  at 
both  headlands.  The  total  cost  was  estimated  in  1889  at  $60,000,  of 
which  $50,000  was  appropriated  prior  to  1895. 

At  the  adoption  of  the  present  project  the  headlands  were  gradually 
wearing  away  and  the  adjacent  parts  of  the  harbor  were  shoaling.  No 
protection  works  were  in  existence. 

The  sum  of  $40,852.63  had  been  expended  on  this  work  up  to  June  30, 
1894^  by  which  there  had  been  built  a  sea  wall  of  575  feet  length  and  a 
jetty  of  50  feet  length  at  the  East  Chop,  and  at  the  West  Chop  a  sea 
wall  of  880  feet  length,  three  jetties  of  150, 135,  and  280  feet  length,  a 
wharf,  and  a  short  breakwater  of  60  feet  length ;  completing  over  two- 
thirds  of  the  needed  work. 

During  the  past  fiscal  year  work  on  the  sea  wall  under  old  contracts 
was  completed  at  the  East  Chop,  making  this  wall  about  960  feet  total 
length.    Plans  were  prepared  for  work  under  the  new  appropriation. 

The  balance  available  will  be  applied  to  continuing  the  work  of  pro- 
tection at  both  chops. 
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July  1, 1894,  balance  unexpended $2. 104. 49 

Amount  appropriated  by  act  of  August  17,  1894 7,500.00 

9,604.49 
June  30,  1895,  amount  expended  during  fiscaJ  year 2, 286. 89 

July  1, 1895,  balance  unexpended 7, 317. 60 

July  1, 1895,  outstanding  liabilities 2. 50 

July  1,  1895,  balance  available 7,315.10 

(Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1897      7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893 

(See  Appendix  0  4.) 

5.  Harbor  of  refuge  at  Woods  Hole,  Massachusetts,— Woods  Hole  is  a 
waterway  connecting  Buzzards  Bay  and  Vineyard  Sound  and  lying 
near  the  soutliwestern  part  of  C'ape  Cod,  Massachusetts.  The  name  is 
also  ap]>lied  to  the  village  and  harbor  in  the  near  vicinity. 

Before  improvement  the  site  of  the  present  works  was  a  submerged 
IK)int  of  land  extending  from  the  shore  of  the  harbor. 

The  approved  project  of  1883,  extended  in  1884  and  1886,  provided 
for  the  construction  of  retaining  walls  on  shore,  a  stone  pier,  and  a 
wooden  wharf  mainly  for  the  use  of  the  United  States  Fish  Commission 
and  incidentally  for  the  use  of  the  other  branches  of  the  public  service, 
all  of  which  work  had  been  completed  prior  to  1889. 

The  amojint  previously  expended  on  this  work  ])rior  to  the  present 
fiscal  year  was  892,506.66,  with  which  the  retaining  walls,  stone  pier, 
and  wooden  wharves  had  all  been  built. 

During  the  past  fiscal  year  the  amount  expended,  including  out- 
standing liabilities,  was  $3,298.82,  by  which  the  repairs  to  the  United 
States  Fish  Commission  pier  and  wharves,  due  to  injuries  by  storms, 
etc.,  were  nearly  completed. 

The  amount  available  will  be  used  to  complete  the  repairs. 

Amount  appropriated  by  sundry  civil  act  approved  Marcli  2, 1895 $5, 000. 00 

June  30, 1895,  amount  expended  during  fiscal  year 951. 13 

July  1,  1895,  balance  unexpended 4, 048. 87 

July  1, 1895,  outstanding  liabilities 2,  347. 69 

July  1, 1895,  balance  available 1, 701. 18 

(See  Appendix  C  5.) 

6'.  WarehajH  Harbor,  Ma^ssachusetts. — The  object  of  the  improvement 
is  to  deei>en  and  widen  the  channel  leading  from  Buzzards  Bay  to 
Wareham.  The  commerce  of  Wareham  is  carried  on  in  sailing  vessels, 
and  the  channel  is  to  be  made  a  beating  channel  for  such  vessels. 
Another  object  of  the  improvement  is  the  raising  of  Long  Beach. 

The  approved  project  of  1880  provides  for  the  deepening  and  widen- 
ing of  the  channel  from  Buzzards  Bay  to  Wareham,  so  as  to  obtain  9 
feet  depth  at  low  water  over  250  feet  width  from  the  entrance  up  to 
Barneys  Point,  thence  the  same  depth  over  350  feet  width  up  to  the 
lower  wharves  of  the  city,  and  thence  the  same  depth  and  200  feet 
width  oi>posite  the  city  front;  and  for  the  raising  and  protecting  of 
Long  Beach  (the  eastern  headland  of  the  entrance)  so  as  to  prevent 
the  erosion  of  this  beach  and  the  shoaling  of  the  adjacent  parts  of  the 
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channel  and  harbor;  all  at  a  total  cost  estimated  in  1887  at  $56,236^  of 
which  all  was  appropriated  prior  to  1895. 

At  the  adoption  of  the  present  project  the  headland  of  Long  Beach 
was  wearing  off  and  the  adjacent  parts  of  the  channel  and  harbor  were 
shoaling.  The  channel  was  narrow  and  cn)oked,  and  limited  to  7  feet 
depth  at  low  water. 

The  sum  of  $55,827.95  had  been  expended  on  this  work  up  to  June 
30, 1894,  by  which  the  channel  had  been  deepened  to  over  three-quar- 
ters width  and  full  depth  of  9  feet  in  its  upper  portion,  and  to  over  half 
width  in  its  lower  portions,  and  the  sand  spit  had  been  partly  protected 
by  catch-sand  fences  and  brush  and  stone  work. 

The  ruling  depth  of  the  approaches  to  Wareham  had  been  increased 
from  7  to  9  feet,  and  the  channel  greatly  widened  in  aU.  the  reaches. 
Vessels  can  be  carried  to  Wareham  with  larger  draft  than  formerly. 
The  increase  in  width  of  channel  had  been  a  great  help  to  all  vessels 
in  beating  in  and  out  of  the  harbor. 

During  the  past  fiscal  year,  no  field  work  has  been  done;  but  arrange- 
ments have  been  made  for  a  resurvey  of  the  harbor  to  determine  what 
further  improvements  are  still  necessary. 

Further  dredging  must  await  further  appropriations. 

July  1,  1894,  balance  anexpended $474. 78 

June  30,  18S^,  amount  expended  during  fiscal  year 205. 97 

July  1,  1895,  balance  unexpended 268.81 

July  1,  1895,  outstanding  habilitieB 3.33 

July  1,  1885,  balance  available 265.48 

(See  Appendix  O  6.) 

7.  New  Bedford  Harbor j  Massachusetts. — New  Bedford  Harbor  is  an 
estuary  of  Buzzards  Bay,  and  is  the  port  of  the  cities  of  ]Sew  Bedford 
and  Fair  Haven. 

Before  improvement  the  channel  had  a  depth  of  about  12J  feet  at 
mean  low  water.  Old  projects  of  1874  and  1877  provided  for  a  channel 
300  feet  wide  and  15  feet  deep  at  mean  low  water  from  the  deep  water 
just  above  Palmer  Island  to  the  wharves  at  New  Bedford.  This  work 
was  completed  in  1877,  at  a  cost  of  $20,000. 

The  approved  project  of  1887  provides  for  the  deepening,  widening, 
and  straightening  of  the  channel  from  Buzzards  Bay  to  New  Bedford, 
so  as  to  obtain  18  feet  depth  at  low  water  over  200  feet  width  and  over 
its  entire  length,  at  a  total  cost  estimated  in  1887  at  $35,000,  all  of 
which  was  appropriated  prior  to  1895. 

At  the  adoption  of  the  present  project  the  channel  was  winding,  and 
only  about  15  feet  deep. 

The  sum  of  $26,871.24  had  been  expended  on  this  work  up  to  June 
30,  1894,  by  which  the  uppermost  reach — that  above  Palmers  Island — 
had  been  completed  to  full  dimensions,  the  upper  hfilf  of  the  remain- 
ing reaches  had  been  dredged  to  two-thirds  width  and  full  depth,  and 
a  slightly  crooked  channel  of  full  dimensions  existed  over  the  remain- 
ing half,  wandering  a  little  from  the  projected  channel. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under  the 
new  appropriation,  and  contract  for  dredging  entered  into,  work  to  be 
completed  September  1, 1896.  No  work  of  dredging  has  yet  been  done, 
but  a  minor  survey  was  made  to  determine  the  location  and  cost  of 
future  work. 

The  balance  available  will  be  applied  to  continuing  the  improvement 
and  completing  the  project. 
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July  1, 1894,  balance  unexpended $680.56 

Amount  appropriated  by  act  of  August  17, 1894 7, 500. 00 

8,180.56 
June  30, 1895,  amount  expended  during  fiscal  year 602.  OS 

July  1,1895,  balance  unexpended 7,578.53 

July  1,1895,  outstanding  fiabilities $197.07 

July  1, 1895,  amount  covered  by  uncompleted  contracts 5, 000  00 

5,197.07 

July  1, 1895,  balance  available 2,381.46 

(See  Appendix  0  7.) 

8.  Ganapitsit  Channel^  Mmsachusetts. — This  waterway  lies  about  20 
miles  south  of  New  Bedford,  running  between  the  islands  of  Cattyhunk 
and  Nashawena,  and  connecting  the  waters  of  Vineyard  Sound  and 
Buzzards  Bay. 

The  object  of  the  improvement  is  to  make  this  channel  safe  for  the 
use  of  light-draft  sailboats,  and  also  especially  of  the  surf  boats  belong- 
ing to  the  life-saving  station  of  this  dangerous  locality. 

The  approved  project  of  1891  provides  for  the  widening  and  deepen- 
ing of  the  present  channel  from  Vineyard  Sound  to  the  ocean  between 
the  islands  of  Nashawena  and  Cutfyhunk,  Massachusetts,  so  as  to 
secure  a  depth  of  6  feet  at  low  water,  with  a  least  width  of  150  feet  over 
its  entire  length,  at  a  total  cost  estimated  in  1893  at  $9,800,  all  of  which 
had  been  appropriated  prior  to  1895. 

At  the  adoption  of  the  present  project  the  sand  shoals,  and  espe- 
cially the  numerous  bowlders,  made  this  passage  specially  dangerous 
to  the  life-saving-station  boats  and  other  shallow-draft  row  and  sail 
boats. 

The  sum  of  $4,721.31  had  been  expended  on  this  work  up  to  June  30, 
1894,  by  which  a  channel  of  about  66  feet  width  and  at  least  5  feet 
depth  at  low  water  had  been  cut  entirely  across  the  shoal,  completing 
about  half  of  the  proposed  work. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under 
the  new  appropriation,  and  contract  for  dredging  entered  into,  work  to 
be  completed  September  1, 1896.  No  other  work  except  that  of  prepa- 
ration has  been  done. 

The  balance  available  will  be  applied  to  completing  the  project. 

Jnly  1,  1894,  balance  unexpended $119. 70 

Amount  appropriated  by  act  of  Angnet  17,  1894 5, 000. 00 

5, 119. 70 
June  30,  1895,  amount  expended  during  fiscal  year 513. 74 

July  1, 1895,  balance  unexpended 4, 605. 96 

July  1, 1895,  outstanding  liabilities $15. 37 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 500. 00 

3, 515, 37 

July  1, 1895,  balance  available 1, 090. 59 

(See  Appendix  O  8.) 

9,  Taunton  River,  Massachusetts. — This  river  rises  in  Norfolk  County, 
Ha«s.,  and  empties  into  Narragansett  Bay  at  Fall  Ei  ver.  The  object  of 
the  improvement  is  to  deepen  and  widen  the  channel  leading  to  the  city 
of  Taunton,  at  the  head  of  navigation,  so  that  vessels  of  11  feet  draft 
can  reach  the  city  at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
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places,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons  burden 
was  as  large  as  could  go  up  to  Taunton. 

From  1870  to  1879  $63,000  was  appropriated  to  secure  9  feet  depth  at 
high  water.    This  work  was  completed  in  J879. 

The  approved  project  of  1880  provides  for  the  widening  and  deepening 
of  the  river  so  as  to  secure  a  channel  of  at  least  12  feet  depth  at  high 
water,  with  100  feet  width  from  its  mouth  up  to  Berkley  Bridge  (above 
Dighton),  thence  12  feet  depth  with  80  feet  width  (100  feet  width  at  bends) 
up  to  Briggs  Shoal,  thence  11  feet  depth  with  80  feet  width  up  to  the  ship- 
yard, thence  11  feet  depth  with  60  feet  width  up  to  Weir  Bridge,  Taun- 
ton; all  at  a  total  cost  estimated  in  1893  at  $125,000,  of  which  $113,000 
was  appropriated  prior  to  1895. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  9 
feet  at  high  water,  and  was  too  narrow  and  too  much  obstructed  by 
bowlders  for  easy  navigation  by  the  craft  making  use  of  it. 

The  sum  of  $107,998.11  had  been  expended  on  this  work  up  to  June 
30,  1894,  by  which  a  large  i)art  of  the  proposed  work  had  been  done, 
especially  at  the  places  most  complained  of  by  the  vessels  using  this 
river.  Vessels  of  11  feet  draft  could  reach  Taunton,  at  the  head  of 
navigation. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under  the 
new  appropriation,  and  contract  for  the  dredging  entered  into,  work  to 
be  completed  by  November  1, 1895. 

There  remains,  to  complete  the  existing  project,  widening  and  deepen- 
ing at  a  few  points  above  the  bridge  and  the  removal  of  a  small  amount 
of  ledge  rock. 

The  balance  on  hand  will  be  applied  to  continuing  the  improvement 

July  1,  1894,  balauce  unexpended $51. 89 

AmoQUt  appropriated  by  act  of  August  17, 1894 5,000.00 

5,051.89 
Jane  30, 1895,  amount  expended  during  fiscal  year 336.20 

July  1,  1895,  balance  unexpended 4,715.69 

July  1,  1895,  outstanding  liabilities $30.89 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 000. 00 

3,030.89 

July  1, 1895,  balance  avaUable 1,684.80 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  C  9.) 

10.  Pawtucket  River j  Rhode  Island. — This  river,  otherwise  called  See- 
konk  River,  is  the  upper  portion  of  Providence  River,  and  extends  from 
Pawtucket  to  Providence.  Before  improvement  the  channel  in  the 
river  had  a  ruling  depth  of  about  5  feet  at  mean  low  water. 

Between  1867  and  1873  $52,000  was  appropriated  to  dredge  the  chan- 
nel to  7  feet  depth.    This  work  was  finished  in  1876. 

The  approved  project  of  1883  provides  for  the  deepening  of  the  river 
so  as  to  secure  a  channel  of  at  least  12  feet  depth  at  low  water,  with 
100  feet  width  from  its  mouth  at  Providence  up  to  opposite  Grant  & 
Co.'s  wharf  at  Pawtucket,  and  thence  12  feet  depth  with  40  feet  width 
through  a  stone  ledge  for  a  short  distance  farther  to  Pawtucket  bridge; 
aU  at  a  total  cost  estimated  in  1883  at  $382,500,  of  which  $205,000  was 
appropriated  prior  to  1895. 
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At  the  adoption  of  the  present  project  the  channel  was  narrow  and 
only  about  5  feet  deep. 

The  sum  of  $169,125.79  had  be«n  expended  on  this  work  up  to  June 
30,  1894,  by  which  the  shoalest  places  in  the  lower  section  had  been 
improved  and  about  nine-tenths  of  the  needed  work  done,  securing  a 
channel  about  12  feet  deep  and  100  feet  wide  up  to  above  the  lower 
wharves  of  the  city  of  Pawtucket;  and  at  the  head  of  the  river  the 
depth  had  been  increased  to  at  least  4  feet  at  low  water  over  the  entire 
ledge,  except  a  small  area  of  about  25  square  feet. 

The  completed  portion  of  the  channel  has  been  already  a  great  ben- 
ertt  to  the  commerce  of  the  river. 

During  the  fiscal  year  two  contracts  were  entered  into  for  the  removal 
of  ledge  rock,  work  to  be  completed  by  September  6, 1895,  and  January 
1,  1890,  respectively.  Work  under  each  contract  had  been  commenced 
and  was  in  progress  at  the  close  of  the  year,  resulting  in  clearing  the 
greater  portion  of  the  upper  section  to  a  depth  of  8  feet  at  low  water, 
and  the  greater  part  of  the  lower  section  to  a  depth  of  12  feet  at  low 
water. 

The  work  yet  to  be  done  is  to  straighten  the  channel  in  its  lower 
portions  and  to  deepen  the  channel  through  the  ledge  to  full  depth 
with  a  width  of  40  feet. 

The  balance  available  will  be  applied  to  continuing  the  improvement. 

July  1,1894,  balance  unexpended $11,023.49 

Amount  appropriated  by  act  of  August  17, 1894 25, 000.  OC 

36,023.49 
June  30, 1895,  amount  expended  during  fiscal  year 8, 349. 79 

July  1, 1895,  balance  unexpended 27, 673. 70 

July  1, 1895,  outstanding  liabilities $2, 213. 77 

July  1, 1895,  amount  covered  by  uncompleted  contracts 17, 251. 57 

19,4a=>.34 

July  1, 1895,  balance  available 8, 208. 36 

{Amount  (estimated)  required  for  completion  of  existing  project 177, 500. 00 
Amountthat  can  beprodtably  expended  in  fiscal  year  ending  June  30, 1897    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  0  10.) 

11.  Providence  River  and  yarragansett  Bay,  Rhods  Island. — The 
object  of  this  improvement  is  to  furnish  a  wide  and  deep  channel  for 
foreign  and  coastwise  commerce  from  the  ocean  to  Providence. 

Before  the  improvement  of  the  river  was  commenced  in  1853  many 
shoals  obstructed  navigation,  and  at  one  point  in  the  channel,  a  place 
called  "The  Crook,"  the  available  low-water  depth  was  but  4^  feet. 
Between  1852  and  1873  850,500  was  appropriated  to  secure  first  9  and 
then  12  feet  depth  of  channel.    This  work  was  finished  in  1873. 

The  approved  project  of  1878,  as  modified  in  1882,  provides  for  the 
deepening  of  the  river  and  the  deepening  and  widening  of  its  anchor- 
age basins,  so  as  to  secure  a  channel  of  at  least  25  feet  depth  at  low 
water  with  300  feet  width  from  the  deep  water  of  Narragansett  Bay  up 
to  Providence,  K.  I.,  and  so  as  to  secure  anchorage  basins  of  20  feet 
depth  with  GOO  feet  width,  18  feet  depth  with  725  feet*  width,  12  feet 
depth  with  940  feet  width,  and  6  feet  depth  with  1.060  feet  width,  from 
Fox  to  Field  Point;  all  at  a  total  cost  estimated  m  1882  at  $675,000, 
of  which  $627,500  was  appropriated  prior  to  1896. 


Digitized  by  VjOOQlC 


RIVER  AND   HARBOR  IMPROVEMENTS.  63 

At  the  adoption  of  the  present  project  the  channel  was  limited  to 
12-foot  depths,  and  the  anchorage  areas  were  much  too  small  and  shal- 
low for  the  craft  seeking  them. 

The  sum  of  8608,659.45  had  been  expended  on  this  work  np  to  June 
30, 1894,  by  which  the  channel  and  anchorage  areas  had  been  dredged 
once  to  full  widths  and  depths,  the  25-foot  depth  channel,  however,  now 
needing  redredging.  A  channel  survey  had  been  made  from  the  mouth 
of  Pawtucket  (Seekonk)  Eiver  at  Fox  Point  down  to  and  including  the 
Pawtuxet  Reach  at  Sabine  Point,  to  determine  the  amount  of  further 
work  there  necessary. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under  the 
new  appropriation  and  contract  for  the  dredging  entered  into,  work  to 
be  completed  by  December  1, 1895. 

There  is  required  for  the  completion  of  the  existing  project  a  final 
redredging  of  the  main  channel  where  it  has  shoaled  since  1882. 

Tlie  balance  available  will  be  ai)plied  to  continuing  the  improvement. 

July  1,  1894,  balance  anexpended $2, 543. 04 

Amonnt  appropriated  by  act  of  August  17,  1894 17, 500. 00 

20,043.04 
June  30, 1895,  amonnt  expended  during  fiscal  year 2, 659. 10 

July  1, 1895,  balance  unexpended 17, 383. 94 

July  1, 1895,  outstanding  liabilities $77.  39 

July  1, 1895,  amount  covered  by  uncompleted  contracts 11, 000. 00 

11,077.39 

July  1,1895,  balance  available 6,306.55 

{Amount  (estimated)  required  for  completion  of  existing  project 47, 500. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  en  ding. June  30, 1897    17,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  C  11.) 

12.  Removal  of  Green,  Jacket  Shoal,  Providence  River,  Rhode  Island. — 
This  shoal  is  in  that  part  of  Providence  Eiver  which  constitutes  the 
harbor  of  Providence.  It  lies  oflt*  the  wharves,  on  the  south  front  of 
the  city,  and  occupies  apart  of  the  harbor  that  is  required  for  anchorage 
purposes,  covering  an  area  of  about  18  acres  between  the  15-foot  curves 
and  about  30  acres  in  all. 

The  approved  project  of  1885  provides  for  the  removal  to  25  feet 
depth,  at  low  water,  of  a  middle-ground  shoal  of  about  30  acres  area, 
in  Providence  River,  opposite  the  city,  the  portion  to  be  removed  to  be 
at  least  200  feet  distant  from  the  harbor  lines  of  the  city;  all  at  a  total 
cost  estimated  in  1885  at  $112,346,  of  which  $96,250  was  appropriated 
prior  to  1895. 

At  the  adoption  of  the  present  project  the  shoal  in  many  places  car- 
ried only  1  foot  of  water  and  was  a  very  troublesome  obstruction. 

The  sum  of  $88,785.68  had  been  expended  on  this  work  up  to  June 
30, 1894,  by  which  20  acres  out  of  the  original  30  of  this  shoal  had  been 
dredged  to  25  feet  depth,  and  a  16-foot  depth  had  been  secured  over  the 
central  and  largest  portion  of  the  shoal,  in  addition  to  a  20-foot  depth 
in  the  main  channel,  making  an  important  addition  to  tlie  anchorage 
facilities  of  Providence  Harbor. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under  the 
new  appropriation  and  contract  for  the  dredging  entered  into,  work  to 
be  completed  by  December  1,  1895. 

The  balance  available  will  be  applied  to  further  dredging. 
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July  1,  1894,  balance  unexpended $482.98 

Amount  appropriated  by  act  of  August  17,  1894 •. 7,500.00 

7,982.98 
June  30,  1895,  amount  expended  during  fiscal  year 625. 45 

July  1, 1895,  balance  unexpended 7,357.53 

July  1,  1895,  outstanding  liabilities $70. 97 

July  1, 1895,  amount  covered  by  uncompleted  contracts 5, 500. 00  . 

5,570.97 

July  1, 1895,  balance  available 1,786.56 


{Amount  (estimated)  required  for  completion  of  existing  project 15, 596. 00 
Amount  that  can  be  nron  tabl^  expended  in  fiscal  year  ending  J  une  30, 1897      7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  aud  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  012.) 

13.  Newport  Harbor^  Rhode  Island. — This  harbor  is  at  the  main 
entrance  to  Narragansett  Bay,  and  all  the  year  it  serves  as  an  easily 
accessible  harbor  of  refuge  to  foreign  and  coastwise  commerce. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by 
shoals,  aud  it  was  not  adequate  to  the  number  and  size  of  the  vessels 
seeking  it  for  refuge.  The  southern  or  main  entrance  was  obstructed 
by  a  bar  which  stretched  out  from  Goat  Island  and  the  northern 
entrance  by  a  sharp  rocky  spit  near  Rose  Island,  and  the  general  busi- 
ness wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels 
drawing  more  than  8  feet. 

Between  1873  and  1875  $28,500  was  appropriated  to  secure  12  feet 
depth  in  the  harbor.    This  work  was  completed  in  1876. 

The  approved  project  of  1880,  as  modified  in  1882, 1883, 1884,  1890, 
aud  1895,  provides  for  the  widening  and  deepening  of  the  channel  from 
Narragansett  Bay  into  Newport,  so  as  to  secure  15  feet  depth  at  low 
water  with  at  least  750  feet  width :  for  the  extension  of  the  13-foot 
depth  and  10-foot  depth  anchorage  oasins ;  for  the  partial  cutting  off 
of  the  shoal  spit  at  the  southern  end  of  Goat  Island,  and  for  the  con- 
struction of  jetties  on  the  western  shore  of  G^at  Island  so  as  to  protect 
the  end  of  this  island  from  erosion,  and  to  X)revent  the  drift  of  sand, 
etc.,  around  the  island  into  the  adjacent  parts  of  the  channel  and  har- 
bor and  the  removal  of  *' Spindle  Kock,"  a  sharp  rocky  spit  near  Rose 
Island;  all  at  a  total  cost  estimated  in  1895  at  $206,200,  of  which 
$137,000  was  appropriated  prior  to  1895. 

At  the  adoption  of  the  present  project  this  harbor  was  limited  to  12 
feet  depth  at  low  water,  and  its  anchorage  area  was  too  small  for  the 
craft  seeking  harborage  at  this  place  during  the  summer  and  all  the 
year  during  storms. 

The  sum  of  $127,591.35  had  been  expended  on  this  work  up  to  June 
30, 1894,  by  which  the  ISfoot  channels  and  13-foot  anchorage  basins 
had  been  dredged,  the  shoal  spit  at  the  southern  end  of  Goat  Island 
had  been  cut  off,  and  one  jetty  133  feet  long  had  been  built  westward 
from  Goat  Island.  The  southern  entrance  had  been  completed  for 
vessels  of  15  feet  draft,  and  of  the  total  area  to  be  dredged  within  the 
harbor  (about  90  acres)  about  75.25  acres  had  been  completed. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under 
the  new  appropriation,  and  bids  to  be  opened  in  July  were  solicited 
for  the  removal  of  ledge  rock  from  *' Spindle  Rock^'  in  the  outer  harbor, 
work  to  be  completed  by  December  1, 1895. 
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The  work  required  to  complete  the  existing  projects  is  the  excavation 
of  a  small  remaining  portion  of  the  10- foot  anchorage  area;  also  the 
building  of  additional  jetties  outside  of  Goat  Island,  whenever  they 
may  be  re<iuired,  to  arrest  the  drift  of  littoral  sand  and  gravel  into  the 
harbor  entrance,  and  the  removal  of  the  "Spindle  Rock"  obstruction. 

The  balance  available  is  to  be  applied  to  continuing  the  improve- 
ment. 

July  1, 1894,  balance  unexpended $1,940.93 

Amount  appropriated  by  act  of  August  17,  1894 7,500.00 

9,440.93 
June  30. 189.5,  amount  expended  during  fiscal  year 1, 401. 49 

July  1, 1895,  balance  unexpended 8,039.44 

July  1, 1895,  outstanding  liabilities 54.73 

July  1.189.5,  balance  available 7,984.71 

{Amount  (estimated)  re<}nir«d  for  completion  of  existing  project 69, 200. 00 
Amount  that  can  be  prohtably  expended  in  fiscalyear  ending  June  30,1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  C  13.) 

Id.  Harbor  of  refuge  at  Point  Judith^  Rhode  Island. — Point  Judith  ie 
the  southeastern  extremity  of  South  Kingston,  R.  I.,  and  marks  the 
southwestern  entrance  to  Narragansett  Bay.  A  long  ledge,  known  as 
Squid  Ledge,  extends  for  nearly  a  mile  in  a  80uth-by-ea«terly  direction 
about  IJ  miles  west  of  the  point. 

The  approved  project  of  1889  provides  for  the  construction  of  a 
national  harbor  of  refuge  nearly  a  mile  square  at  this  point  by  means 
of  stone  breakwaters,  built  partly  on  Squid  Ledge  and  planned  so  as 
to  give  protection  against  easterly,  southerly,  and  westerly  storms,  the 
mainland  itself  forming  a  protection  on  the  north,  all  at  a  total  cost 
estimated  in  1889  at  $1,250,000,  of  which  $650,000  was  appropriated 
prior  to  1895. 

By  the  act  of  July  13, 1892,  authority  was  given  to  the  Secretary  of 
War  to  make  contracts  for  the  completion  of  the  project,  on  the  basis 
of  the  above-estimated  total  cost,  the  work  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law. 

At  the  adoption  of  the  project  this  i>oint  was  a  specially  dangerous 
place  for  boats  and  tows  to  pass  during  storms  and  even  ordinarily  bad 
weather. 

The  sum  of  $198,752.46  had  been  expended  on  this  work  up  to  June 
30, 1894,  by  which  the  breakwater  had  been  commenced  at  its  center, 
extended  to  a  total  length  of  about  3,000  feet  on  the  bottom  and  about 
2,000  feet  length  raised  to  about  low- water  level,  and  a  beacon  light 
established  thereon. 

During  the  past  fiscal  year,  work  of  placing  stone  under  the  old 
contract  was  continued,  by  which  about  200,(K)0  tons  of  stone  has  been 
X)laced  in  the  breakwater,  raising  about  2,600  feet  length  up  to  about 
low-water  level,  and  extending  the  breakwater  to  a  total  length  of 
about  5,000  feet  on  the  bottom. 

It  is  proposed  to  apply  the  balance  avaihible  and  the  appropriation 
asked  for  to  continuing  the  construction  of  the  breakwater. 
ENG  95 5 
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July  1, 1894,  balance  unexpended $86^  729. 82 

Amount  appropriated  by  sundry  civil  act  approved  August  18, 1894. .. . .  100, 000. 00 
Amount  appropriated  by  sundry  civil  act  approved  March  2, 1895 300, 000. 00 

486,729.82 
June  30, 1895,  amount  expended  during  fiscal  year 210, 366. 80 

July  1, 1895,  balance  unexpended 276, 363. 02 

July  1, 1895,  outstanding  liabilities $77, 626. 44 

July  1, 1895,  amount  covered  by  uncompleted  contracts 140, 244. 46 

217,870.90 

July  1, 1895,  balance  available 58,492.12 

{Amount  (estimated)  required  for  completion  of  existing  project 600, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897  600, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  C  14.) 

15.  Entrance  to  Point  Judith  Pond,  Rhode  Island. — Point  Judith  Pond 
is  a  shallow-draft  salt  pond,  lying  in  rear  of  the  sandy  beach  of  the 
Bhode  Island  shore,  just  west  of  Point  Juditb. 

The  improvement  desired  at  this  place  by  the  people  of  tlie  neigh- 
borhood is  the  reopening  of  an  old  entrance  long  ago  closed  by  the 
ocean  storms. 

The  present  entrance  to  this  pond  is  very  shallow  (less  than  3  feet), 
crooked,  and  variable  in  location,  and  lies  about  a  mile  west  of  the  for- 
mer entrance  (now  closed)  where  the  improvement  is  desired. 

There  is  at  present  no  approved  project  for  the  improvement  of  this 
pond  entrance,  it  having  been  reported  as  unworthy  of  Government 
improvement. 

During  the  past  fiscal  year  a  minor  survey  of  the  locality  has  been 
made,  the  report  on  which,  date.d  July  2,  1895,  is  printed  with  the 
annual  report  of  the  district  officer.  From  the  facts  stated  it  was 
believed  that  the  benefits  to  be  secured  from  the  improvement  author- 
ized  by  the  act  of  August  17, 1894,  would  be  small,  local  in  their  nature, 
and  insufficient  from  the  standpoint  of  the  public  interests  to  justify 
the  exi>enditure  of  the  money  made  available  by  the  act.  The  Secretary 
of  War  accordingly  directed  that  action  be  delayed  until  the  subject 
can  be  again  considered  by  Congress  with  the  additional  information 
furnished  by  this  survey. 

This  locality  having  been  frequently  reported  as  unworthy  of  improve- 
ment by  the  United  States,  no  further  appropriations  are  considered 
advisable. 

July  1,1894,  balance  nnexpeuded $7,347.38 

Amonnt  appropriated  by  act  of  Angtist  17,  1894 2, 500. 00 

9,847.38 
June  30,  1895,  amouu  t  expended  during  fiscal  year 194. 97 

July  1, 1895,  balance  uuexyiended 9, 652. 41 

July  1, 1895,  outstanding  liabilities 130.  (i2 

July  1, 1895,  balance  available 9, 52L  79 

(See  Appendix  G  15.) 

16.  Harbor  of  refuge  at  Block  Island^  Rhode  Islajid. — This  island  is 
about  14  miles  east  of  the  eastern  end  of  Long  Island  and  about  10 
miles  distant  from  the  nearest  point  of  the  mainland. 

The  object  of  the  improvement  is  to  furnish  a  harbor  of  refuge  for 
vessels  engaged  in  foreign  and  coastwise  commerce. 
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Before  the  construction  of  the  present  harbor  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels. 

Between  1870  and  1876  $285,000  was  appropriated  for  a  breakwater 
for  a  harbor  for  medium-draft  vessels,  this  work  being  completed  in 
1878.  Between  1880  aud  1882  $25,000  was  appropriated  for  an  inner 
basin  and  the  protection  of  the  shore  next  the  breakwater,  this  work 
being  completed  in  1884.  In  1884  $15,000  was  appropriated  for  addi- 
tions to  the  old  breakwater,  this  money  being  so  spent  aud  work  com- 
pleted in  1884-85. 

The  approved  project  of  1884,  as  modified  in  1S88,  provides  for  the 
construction  of  a  harbor  of  refuge  on  the  eastern  side  of  tlie  island, 
consisting  of  an  enlarged  inner  harbor  (or  basin)  for  small  vessels  and 
an  exterior  harbor  for  larger  ones.  The  basin  was  to  be  about  800  feet 
square  and  completely  inclosed  except  at  its  100-footwide  entrance. 
The  exterior  harbor  was  already  formed  by  an  old  breakwater  on  the 
east  and  the  adjacent  shore  on  the  south  and  west;  but  an  old  gap  near 
the  end  of  this  breakwater  was  to  be  filled  up.  The  project  covers  the 
construction  of  the  stone  sea  walls  of  the  enlarged  inner  harbor 
($46,000),  the  repair  of  the  old  breakwater  (824,000),  and  a  little  dredg- 
ing ($5,000)  along  the  western  side  of  the  old  breakwater  and  also 
inside  the  harbor;  all  at  a  total  cost  estimated  in  1888  at  $75,000,  of 
which  $74,000  was  appropriated  prior  to  1895. 

At  the  adoption  of  the  present  project,  this  harbor  was  neither  large 
enough  nor  well  enough  protected  for  the  proper  harborage  of  the  craft 
seeking  refuge  at  this  place  during  storms  and  bad  weather. 

The  sum  of  871,937.20  bad  been  expended  on  this  work  up  to  June 
30, 1894,  by  which  the  gap  in  the  old  breakwater  had  been  filled  up  so 
as  to  make  the  breakwater  of  1,900  feet  total  length;  the  sea  walls  of 
the  inner  harbor  had  been  completed  (except  as  to  stone  fender  piers 
at  the  entrance);  wooden  fender  piers  had  been  built  for  present  uses; 
the  worst  rocks  and  bowlders  had  been  removed  from  the  new  inner 
harbor;  and  the  shoal  west  of  the  breakwater  had  been  dredged  to  a 
depth  of  9  feet  from  the  steamboat  wharf  to  within  100  feet  of  the 
north  wall. 

During  the  past  fiscal  year  plans  have  been  made  for  workamder  the 
new  appropriation,  an  agreement  made  to  do  the  small  amount  of  needed 
dredging,  and  the  dredging  itself  has  been  commenced,  and  the  shoaled 
entrance  to  the  inner  harbor  had  nearly  all  been  dredged  to  a  depth  of 
12  feet  at  low  water,  and  the  shoaled  southwest  corner  of  the  inner 
basin  had  nearly  all  been  dredged  to  a  depth  of  9  feet  at  low  water. 

The  balance  on  hand  will  be  applied  to  the  continuation  of  the  work 
under  the  existing  project. 

July  1,  1894,  balance  nnexpended $2, 485. 56 

Amoant  appropriated  by  act  of  Aagust  17, 1894 2, 500. 00 

4,985.56 
Jane  30, 1895,  amount  expended  daring  fiscal  year 2, 064. 95 

Jaly  1, 1895,  balance  unexpended 2,920.61 

July  1,  1895,  outstanding  liabilities 1, 162. 22 

'  July  1, 1895,  balance  available 1,758.39 

(See  Appendix  C  16.) 

17.  Pawcatuck  River,  Rhode  Island  and  Connecticut. — The  navigable 
part  of  the  Pawcatuck  River  extends  from  the  town  of  Westerly  to 
Little  Narragansett  Baj',  and  the  object  of  the  improvement  is  to 
deepen  and  widen  this  channel. 
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Before  imi^rovemeut  the  chaunel  was  crooked  and  obstructed  by 
uiimeroiis  slioals,  on  some  of  which  there  was  but  IJ  feet  of  water  at 
mean  low  water. 

Between  1871  and  1876  $50,000  was  appropriated  for  the  excavation 
of  a  cliannel  5^  feet  deep  at  mean  low  water  and  75  feet  wide  below  the 
wharves,  and  from  35  to  40  feet  wide  between  the  upper  and  lower 
wharves,  this  work  being  completed  in  1876. 

The  approved  project  of  1885  provides  for  the  deepening  and  widen- 
ing of  the  river  so  as  to  secure  a  channel  of  at  least  8  feet  depth  at 
low  water,  with  100  feet  width  from  its  mouth  up  to  tlie  lower  wharves 
of  Westerly,  and  thence  a  channel  of  the  same  depth  with  about  40 
feet  width  up  to  the  upper  wharves  of  the  city;  all  at  a  total  cost  esti- 
mated in  1891  at  $42,400,  and  $48,400  has  been  appropriated  up  to  1895. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  5.5 
feet  depth,  over  75  feet  width  below  the  city,  and  the  same  depth  over 
35  feet  width  opposite  the  city;  and  rock  ledges  obstructed  the  chaunel 
at  several  points. 

The  sum  of  $41,295.29  had  been  expended  on  this  work  up  to  June 
30, 1894,  by  which  the  8foot  channel  had  been  completed  from  deep 
water  upward  for  full  width  to  within  a  half  mile  of  the  city,  and  for 
partial  width  for  the  remaining  distance;  and  the  rock  ledge  obstruc- 
tions had  been  removed  from  about  3,000  feet  length  of  the  40-foot 
channel  between  the  wharves  of  Westerly,  and  from  about  1,000  feet 
length  of  the  100-foot  channel  below  the  city. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under  the 
new  appropriation  and  contract  for  the  dredging  entered  into,  work  to 
bo  completed  October  1,  1895.  Dredging  has  been  commenced  and  a 
channel  completed  of  8  feet  depth  at  low  water  and  40  feet  width  for  a 
distance  of  1,550  feet,  and  20  feet  width  for  an  additional  distance  of 
950  feet  opposite  the  lower  wharves  of  the  city  of  Westerly. 

The  balance  available  will  be  applied  to  the  extension  of  the  channel 
according  to  the  project. 

July  1, 1894,  balance  unexpended $1, 166. 08 

Amount  appropriated  by  act  of  August  17,  1894 6,000.00 

7,166.08 
J une  30,  1895,  amount  expended  during  fiscal  year 920. 28 

July  1, 1895,  balance  unexpended 6, 245. 80 

July  1,  1895,  outstanding  liabi lities ^2, 140. 12 

July  1.  1895,  amount  covered  by  uncompleted  contracts 3, 506. 35 

5, 646. 47 

July  1, 1895,  balance  available 5fi9. 33 

(See  Apjiendix  C  17.) 

18.  Harbor  of  refuge  at  Stonington,  Conn, — Stonington  Harbor  lies 
on  the  north  side  of  the  eastern  entrance  from  the  ocean  into  Long 
Island  Sound,  and  its  breakwaters  are  for  tlie  purpose  of  making  the 
harbor  a  harbor  of  refuge  for  vessels  entering  and  leaving  this  eastern 
entrance  of  the  sound.  Stonington  Harbor  originally  was  an  open  bay, 
unprotected  from  southerly  storms  and  obstructed  by  a  shoal  having  a 
low-water  depth  of  but  6  feet  at  the  shoalest  part.  Between  1827  and 
1831  about  $37,000  was  sjient  in  constructing  ])iers  or  breakwaters  in 
the  inner  harbor  for  the  protection  of  the  general  harborage.  Between 
1871  and  1873  840,100  was  appropriated  for  a  survey  of  the  harbor  and 
for  dredging  the  harbor  to  12  feet  depth,  this  work  being  finished  in 
1875.  Between  187»")  and  1879  $112,500  was  appropriated  for  the  con- 
struction of  a  western  breakwater  about  2,000  feet  long,  extending  to 


BIVER   AND    HARBOR   IMPROVEMENTS.  69 

18  feet  depth  of  water,  and  for  dredging  the  harborage  to  12  feet  depth 
inside  this  breakwater,  this  work  being  completed  in  1880. 

The  approved  project  of  1880  provides  for  the  construction  of  an 
eastern  breakwater  as  a  protection  to  the  outer  harbor,  this  breakwater, 
about  a  half  niile  long,  to  extend  from  the  vicinity  of  Bartletts  lleef 
to  the  vicinity  of  the  Middle  Ground  Shoal,  or  until  it  gives  sulBcient 
protection  to  the  harbor  against  southerly  winds;  all  at  a  total  cost 
estimated  in  1884  at  $143,000,  and  $148,000  has  been  appropriated  up 
to  1895. 

At  the  adoption  of  the  present  project  the  harbor  had  no  eastern 
breakwater. 

The  sum  of  $132,578.69  had  l^en  expended  on  this  work  up  to  June 
30,  1894;  this  expenditure  resulted  in  the  extension  of  this  eastern 
breakwater  to  a  total  length  of  2,377  feet. 

During  the  past  iSscal  year  minor  surveys  were  made  and  contract 
work  commenced  and  completed  under  the  1892  appropriation  for  the 
further  extension  of  the  breakwater,  thereby  extending  the  same  to  a 
total  length  of  nearly  3,000  feet.  Plans  have  been  made  for  work 
under  the  1894  appropriation,  and  bids  have  been  solicited  (to  be  opened 
in  July)  for  dredging  across  Noyes  Shoal;  this  work  to  be  completed 
by  December  1,  1896. 

The  balance  on  hand  will  be  expended  in  dredging  on  !Noyes  Shoal. 

July  1,  18()4,  balance  unexpended $10,670.67 

Amount  appropriated  by  act  of  Auguet  17,  1894 5, 000. 00 

15,  670. 67 
J  une  30,  1895,  amount  expended  daring  fiscal  year 10, 637. 52 

July  1,  1895,  balance  unexpended 5,033.15 

July  1,  1895,  outstauding  liabilities 153.06 

July  1,  1895,  balance  available 4,880.09 

(See  Appendix  C  18.) 

19,  Removing  sunken  vessels  or  craft  obstructing  or  endangei'ing  navi- 
gation,— a.  Wreck  near  Parkers  River, — This  wreck,  lying  near  the  shore 
of  Nantucket  Sound,  Massachusetts,  between  Parkers  River  and  Bass 
liiver,  having  caused  serious  damage  to  several  vessels  navigating  this 
vicinity,  was  entirely  removed  to  the  level  of  the  surrounding  ocean 
bottom  by  the  Government  force  and  plant,  work  being  completed  in 
September,  1894. 

b.  Wreck  of  barge  Shamokin, — This  barge,  loaded  with  coal,  was  sunk 
by  collision  in  June,  1894,  in  Pollock  Kip  Channel,  eastern  entrance  to 
Nantucket  Sound,  Massachusetts.  She  was  removed  by  the  Govern- 
ment force  and  plant,  the  work  being  completed  in  September,  1894. 

c.  Wreck  at  Woods  Mole,  Massachusetts. — ^This  unknown  vessel,  sunk 
several  years  ago  near  the  United  States  Ee venue  Marine  wharf  in 
AVoods  Hole  Harbor,  being  dangerous  to  navigation,  was  removed  by 
the  Government  force  and  plant,  the  work  being  completed  during 
September. 

d.  Wreck  in  Buzzards  Bay,  Massa^ahuseits, — A  large  portion  of  some 
unknown  wrecked  vessel,  first  found  adrift  in  Buzzards  Bay  and  later 
found  lodged  near  Naushon  Island,  being  dangerous  to  navigation, 
was  completely  destroyed  by  the  Government  force  and  plant  during 
the  same  month. 

e.  Wreck  of  schooner  Dora  M.  French. — This  vessel  was  sunk  in  Sep-  , 
tember,  1894,  by  collision,  in  the  western  entrance  to  Vineyard  Sound, 
about  1.5  miles  from  the  southwest  bluff  of  Cuttyhunk,  its  masts  endan- 
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gering  the  safety  of  other  craft  using  this  vicinity.  The  obstructing 
portions  were  removed  by  the  Government  force  and  plant,  work  being 
completed  in  December,  1894. 

/.  Wreck  of  schooner  Mary  J.  Castner. — This  schooner,  loaded  with 
iron,  was  run  into  during  a  dense  fog  while  at  anchor  and  sunk  in 
Pollock  Rip  Slough,  about  1.75  miles  from  Chatham  Beach,  and  was 
reported  in  September  as  a  dangerous  obstruction.  Her  removal  was 
completed  in  November,  1894,  by  the  Government  force  and  plant. 

g.  WrecTc  of  schooner  Light  of  the  East. — This  schooner,  loaded  with 
stone,  sunk  in  October  on  the  Kill  Pond  Bar,  in  Nantucket  Sound, 
about  2.iy  mile  KSB.  of  the  Bass  River  Light  Station.  She  was  removed 
by  the  Government  force  and  plant,  woirk  being  completed  in  December, 
1894. 

h.  WrecJc  of  schooner  Maria  Adelaide. — This  schooner,  wrecked  several 
years  ago  on  the  Vineyard  Sound  side  of  Cutty  hunk  Beach,  was,  during 
the  severe  storm  of  October  10,  1894,  washed  entirely  across  the  beach 
and  lodged  on  the  Buzzards  Bay  side,  where  she  became  an  obstruction 
to  navigation.  She  was  removed  by  the  Government  force  and  plant  in 
December,  1894. 

t.  Wreck  of  schooner  S.  S.  Scranton. — This  schooner,  loaded  with  brick, 
was  reported  in  November,  1894,  as  lying  sunk  in  the  entrance  to  Buz- 
zards Bay,  Massachusetts,  about  1  mile  southwest  of  Mishaum  Point. 
Her  obstructing  i)ortioMS  were  removed  by  the  Government  force  and 
plant  in  December,  1894. 

j.  Wreck  of  schooner  E.  K.  Hart, — ^This  schooner,  loaded  with  paving 
stone,  was  reported  in  IS^ovember,  1894,  as  lying  sunk  near  the  middle 
of  Tarpaulin  Cove  Harbor,  Naushou  Island,  Massachusetts,  anil  as 
therefore  being  dangerous  to  navigation.  She  was  completely  removed 
in  December,  1894,  by  the  Government  force  and  plant. 

k.  Wreckof  schooner  J tdiaE,  Pratt. — This  schooner,  originally  wrecked 
about  ten  years  ago  on  Great  Point  Rip  while  loaded  with  lumber,  and 
later  sinking  in  the  southeastern  part  of  Kantucket  Harbor,  was  com- 
plained of  in  December,  1894,  as  an  obstruction  requiring  removal.  Sl»e 
was  completely  broken  up  and  removed  by  the  Government  force  and 
X)lant  in  January,  1895. 

/.  Wreck  of  schooner  Ellen  Morrison. — This  vessel,  loaded  with  lumber, 
was  originally  wrecked  on  Shovelful  Shoal,  but  later  broke  up  and  lodged 
or  sunk  in  the  vicinity  of  the  entrance  to  the  Powder  Hole  Harbor, 
Monomoy.  She  was  broken  up  and  removed  by  the  Government  force 
and  plant  in  January,  1895. 

m.  Wreck  near  western  entrance  to  Vineyard  Sound. — This  wreck,  sup- 
posed to  be  that  of  the  schooner  Harry  L.  Whifonj  was  reported  in  Jan- 
uary, 1895,  as  then  lying  sunk  about  2  miles  northwest  of  Browns  Ledge 
and  as  endangering  the  safety  of  all  passing  craft.  Her  obstructing 
portions  were  completely  removed  by  the  Government  force  and  plant 
iu  January,  1895. 

n.  Wreck  of  schooner  Royal  Arch. — This  schooner,  loaded  with  coal, 
was  sunk  in  November  on  a  newly  found  shoal  while  swinging  at  anchor 
in  Pollock  Rip  about  4  miles  northeast  of  the  Monomoy  Light  Station. 
During  the  two  months'  delay  required  by  law  the  wreck  was  very  much 
broken  up  by  storms,  but  removal  of  the  remaining  parts  was  completed 
in  February,  1895,  by  the  Government  force  and  i)lant. 

0.  Wreck  in  Pollock  Rip. — An  unknown  submerged  wreck  was  in 
December,  1894,  reported  as  then  lying  sunk  on  Pollock  Rip  Shoals  and 
as  having  caused  the  wreck  of  the  Royal  Arch.  On  investigation  (at 
the  time  of  removal  of  the  Royal  Arch)  what  was  at  first  supi)osed  to 
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be  a  submerged  wreck  was  fonnd  to  be  a  newly  formed  shoal  not  shown 
on  the  Coast  Survey  charts. 

jp.  Wreck  on  Bearses  Shoal. — An  unknown  schooner  was  found  in  Jan- 
uary, 1895,  sunk  on  Bearses  Shoal  near  Pollock  Rip,  about  2.5  miles 
northeast  of  the  Monomoy  Light  Station,  and  reported  to  be  dangerous 
to  navigation.  She  was  broken  up  and  completely  removed  in  March, 
1895,  by  the  Government  force  and  plant. 

q.  Wreclc  in  Vineyard  Sound  near  Vineyard  Sound  light-ship, — An 
unknown  wreck  was  in  February,  1895,  reported  as  then  lying  sunk 
midway  between  the  Vineyard  Sound  light-ship  and  the  Sow  and  Pigs 
Reef  buoy.  This  wreck  was  removed  by  the  Government  force  and 
plant,  work  being  completed  in  April,  1895. 

r.  WrecJc  of  barge  off  Point  Judith. — This  wreck,  lying  sunk  a  short 
distance  southeast  of  Point  Judith,  being  a  specially  dangerous  obstruc- 
tion, was  removed  by  the  Government  force  and  plant,  work  being 
completed  in  April,  1895. 

8.  Wreck  in  Chatham  Roads. — This  vessel,  sunk  in  February,  1895,  off 
the  northern  part  of  the  Common  Flats  in  Chatham  Roads,  Nantucket 
Sound,  Massachusetts,  being  dangerous  to  navigation,  was  removed  by 
the  Government  force  and  jJant,  work  being  completed  during  the  same 
month. 

t.  Wreck  of  schooner  Josiah  R,  Smith. — This  schooner,  loaded  with 
coal,  was  sunk  in  Vineyard  Sound  during  April,  1895,  about  2  miles 
northwest  from  Gay  Head.  Her  masts  and  rigging  were  removed  to 
about  60  feet  depth  at  low  water  by  the  Government  force  and  plant, 
work  being  completed  in  June,  1895. 

11.  Wreck  of  barge  Oneonta. — This  barge,  loaded  with  coal,  was  sunk 
by  collision  in  April,  1895,  in  Pollock  Rip  about  1.75  miles  west  by  south 
of  the  Pollock  Rip  light-ship,  and  lies  where  she  is  a  great  danger  to  the 
navigation  of  that  neighborhood.  Eler  removal  by  the  (iovernment 
force  and  plant  was  commenced  in  Jane,  1895,  and  the  work  was  still  in 
progress  and  nearly  completed  at  end  of  the  fiscal  year. 

The  cost  of  the  work  on  the  wrecks  during  the  year  was  $7,103.08. 

(See  Appendix  C  19.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examinations  and  surveys  of  the  following*  localities, 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  engineer, 
and  reports  thereon  submitted  through  the  Division  Engineer,  Col. 
Henry  L.  Abbot,  Corps  of  Engineers: 

1.  Preliminary  examination  of  Mount  Hope  Bay  and  harbor  of  Fall 
River^  Mass. — Captain  Bixby  submitted  report  of  examination  Feb- 
ruary 21, 1895.  It  is  his  opinion,  concurred  in  by  the  division  engineer 
and  by  this  office,  that  this  locality  is  worthy  of  improvement  by  the 
General  Government.  The  cost  of  a  survey  necessary  for  preparation 
of  plan  and  estimate  of  cost  of  improvement  is  estimated  to  be  $3,000. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
l!^o.  345,  Fifty- third  Congress,  third  session.     (See  also  Appendix  C  20.) 

2.  Preliminary  examination  of  stone  bridge^  over  Sakonnet  River,  Rhode 
Island,  to  ascertain  the  cost  of  xcidvning  and  deepening  the  passage  at  the 
draw  of  said  bridge. — Captain  Bixby  submitted  report  of  examination 
January  15, 1895.  He  reports  that  in  the  order  of  the  Secretary  of 
War  of  July  1, 1893,  directing  the  Old  Colony  Kaihoad  Company  to 
open  its  drawbridge  to  100  feet  width,  no  particular  depth  was  speci- 
fied, but  that  the  request  of  the  petitioners  and  the  past  recommenda- 
tions of  the  h)cal  United  States  engineer  officer  agree  upon  a  clear 
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depth  of  25  feet  as  necessary  to  present  and  future  navigation,  and  that, 
for  the  reasons  given,  it  is  his  opinion  that  the  stone  bridge  over  the 
Sakonnet  E.iver,  so  far  as  concerns  the  enlargement  of  its  draw  open- 
ing to  100  feet  clear  width  and  25  feet  clear  depth  at  low  water,  is 
worthy  of  improvement  by  the  General  Government.  This  opinion  is 
concurred  in  by  tbe  division  engineer  and  by  this  office.  The  cost  of 
the  work  above  indicated  is  estimated  to  bo  $40,000.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  239,  Fifty- 
third  Congress,  third  session.    (See  also  Appendix  C  21.) 

3.  Preliminary  examination  of  Omet  Harbor^  Ma^sa^chusetts. — ^The 
report  of  Captain  Bixby  upon  this  examination  was  submitted  under 
date  of  May  31,  1895.  It  is  his  opinion,  concurred  in  by  the  division 
engineer  and  by  this  office,  that  Onset  Harbor  is  not  at  present  worthy 
of  improvement  by  the  General  Government.    (See  Appendix  0  22.) 

4.  Preliminary  examination  of  Bass  Biver^  Ma^ssa^ehuaetts, — ^The  report 
of  Captain  Bixby  upon  this  examination  was  submitted  under  date  of 
May  31, 1895.  It  is  his  opinion,  concurred  in  by  the  division  engineer 
and  by  this  office,  that  Bass  River  is  not  at  present  worthy  of  improve- 
ment by  the  General  Government.    (See  Appendix  C  23.) 

5.  Preliminary  examination  of  Hyamiis  Harbor^  Massachusetts. — ^The 
report  of  Captain  Bixby  upon  this  examination  was  submitted  under 
date  of  May  31, 1895.  This  harbor  is  at  present  under  improvement 
by  the  United  States;  but  for  the  rciisons  given  it  is  the  opinion  of 
Captain  Bixby,  concurred  in  by  the  division  engineer  and  by  this  office, 
that  the  locality  is  worthy  of  further  improvement  by  the  General  Gov- 
ernment. It  is  estimated  that  the  survey  necessary  to  preparation  of 
project  and  plan  of  improvement  with  estimates  will  cost  $000.  (See 
Api>endix  C  24.) 

6.  Preliminary  examination  of  Conunicut  Island^  Eh4>de  Island^  with  a 
view  of  cutting  a  channel  through  the  same. — The  report  of  Captain  Bixby 
on  this  examination  was  submitted  under  date  of  May  31, 1895.  It  is 
his  opinion,  concurred  in  by  the  division  engineer  and  by  this  office, 
that  the  cutting  of  a  channel  across  Conanicut  Island  is  an  improvement 
not  worthy  of  being  undertaken  by  the  General  Government  at  present. 
(See  Appendix  C  25.) 

7.  Preliminary  examination  of  Seaconnet  Pointy  Rhode  Island. — The 
report  of  Captain  Bixby  upon  this  examination  was  submitted  under 
date  of  May  31, 1895.  It  is  his  opinion,  concurred  in  by  tlie  division 
engineer  and  by  this  office,  that  this  locality  is  worthy  of  improvement 
by  the  General  Government.  The  amount  necessary  for  a  proper  sur- 
vey and  report,  including  project  and  estimate  of  cost  of  improvement 
proposed,  is  estimated  at  $(>00.     (See  Appendix  C  20.) 

8.  Survey  of  Woods  Hole  and  Little  Woods  Hole  Harbor,  Massachu- 
setts.— The  report  of  the  results  of  this  survey  was  submitted  by  Lieu- 
tenant Harts  under  date  of  August  17,  1805.  The  project  presented 
contemplates  improving  the  channel  connecting  Great  Harbor,  Woods 
Hole  with  Buzzards  Bay  and  its  southern  branch  so  as  to  aflFord  a  width 
of  300  feet  and  a  low- water  depth  of  13  feet.  The  estimated  cost  of 
this  improvement  is  8390,000,  x>rovided  means  are  at  hand  for  prompt 
and  continuous  conduct  of  the  work,  requiring  a  probable  expenditure 
of  about  $100,000  each  working  season  until  completed.  Lieutenant 
Harts  states  that  smaller  appropriations  will  materially  increase  the 
iiltimate  cost  of  the  work. 

No  further  work  by  the  United  States  in  Little  Harbor  is  now  deemed 
necessary  or  advisable.    (See  Appendix  C  27.) 
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9.  Survey  of  Wickford  Harbor,  in  Narraf/ansett  Bat/,  Rhode  Island. — 
The  report  of  the  results  of  this  survey  was  submitted  b'y  Lieutenant 
Harts,  under  date  of  September  4,  1805.  The  improvement  proposed 
contemplates  removal  of  six  bowlders  at  the  li arbor  entrance  and  in 
tbe  channel  by  blasting,  if  necessary,  and  to  dredge  the  channel  00  feet 
wide  and  9  feet  deej),  with  enlargements  at  the  bends  up  to  the  highway 
bridge.  The  estimated  cost  of  this  work  is  $6,300,  provided  the  whole 
amount  is  appropriated  in  one  sum.    (See  Appendix  O  28.) 

The  local  engineer  was  also  charged  with  the  duty  of  making  sur- 
veys of— • 

i.  Tarpaulin  Core,  Sauahan  Island,  Massachusetts, 

2.  JStanington  Harbor,  Connecticut. 

S,  Pawcatuck  River,  with  refer e^nee  to  its  further  improvemeyit  from 
Westerly,  R.  L,  to  Stonington,  Conn. 

The  reports  of  the  results  of  these  surveys  will  be  duly  submitted 
when  received. 

IMPROVEMENT  OF  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 
NECTICUT; OF  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOUND, 
CONNECTICUT  AND  NEW  YORK,  AND  ON  SOUTHERN  SHORE  OF 
LONG  ISLAND,  NEW^   YORK. 

This  district  was  in  the  charge  Col.  Henry  M.  Robert,  (3orps  of 
Engineers,  having  under  his  immediate  orders^  Lieut.  "VV.  E.  Craighill, 
Corps  of  Engineers. 

1.  Mystic  River,  Connecticut. — ^This  is  a  tidal  river  about  4  miles  in 
length,  extending  northward  from  Fishers  Island  Sound.  Its  natural 
depth  for  the  lower  2  miles  was  15  feet  or  more  at  low  tide,  in  a  very 
crooked  and  Tiarrow  channel;  thence  for  a  mile  farther,  to  the  village 
of  Mystic,  the  depth  shoaled  to  about  9  feet. 

Above  Mystic  there  has  been  little  navigation.  In  1888  an  examina- 
tion of  the  river  was  made,  and  subsequently  a  project  was  adopted 
for  dredging  to  carry  the  depth  of  15  feet  at  mean  low  water,  with 
width  of  100  feet,  up  to  the  highway  bridge,  and  to  widen  five  bends  in 
the  stream  at  an  estimated  cost  of  $30,000. 

Up  to  July  1, 1894,  $19,729.61  had  been  expended  on  this  improve- 
ment in  dredging  to  make  an  available  depth  of  15  feet  at  mean  low 
water  up  to  Mystic,  where  the  previous  depth  had  been  9  feet;  the 
widening  of  the  upper  two  of  the  five  bends  had  been  completed,  and 
the  beud  at  the  mouth  of  the  river  had  been  widened  by  from  25  to  100 
feet. 

During  the  past  fiscal  year  the  width  at  the  lower  bend  was  further 
increased  opposite  the  Noank  shipyards,  and  the  channel  there  is  now 
from  150  to  300  feet  wide.  Dredging  at  this  bend  has  uncovered  a 
ledge  rock  with  about  9  feet  least  depth.  An  improvement  of  the 
channel,  sufficient  for  present  needs,  can  be  made  without  removiug  the 
rock. 

The  total  amount  appropriated  for  this  improvement  is  $23,500. 

Future  appropriations  will  be  applied  to  dredging  to  maintain  or 
widen  the  channel,  mainly  at  the  lowest  bend. 

July  1,  1894,  balance  unexpended $270.39 

Amount  appropriated  by  act  of  August  17,  1894 3,500.00 

3, 770. 39 
June  30,  1895,  amount  expended  during  fiscal  year 3, 598. 40 

July  1, 1885,  balance  unexpended 171.99 
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(  Aiuonnt  (estimated)  retiuired  Tor  completion  of  existing  project $6, 500. 00 

j  Amount  that  can  be  profitably  expended  m  fiscal  year  eudiu^JunedO,  1897      3, 500.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and.of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  1.) 

;?.  Thames  Rirer^  Connecticut, — This  river  is  a  tidal  stream  extending 
from  the  city  of  Norwich,  15  miles  south,  to  Long  Island  Sound.  For 
11  miles  above  its  mouth  the  depth  ranges  from  13  to  80  feet. 

Until  1889  improvements  were  confined  to  a  stretch  of  3^  miles  below 
Norwich,  in  which  the  most  troublesome  bars  lay.  In  1829  the  channel 
depth  over  these  bars  was  about  6  feet  at  mean  low  water. 

In  18;>()  a  project  was  adopted  for  making  a  channel  100  feet  wide  and 
14  feet  deep  at  mean  high  water  (11  feet  sit  low  water)  by  dredging  and 
by  building  piers. 

In  1878  a  channel  14  feet  deep  at  low  water  was  projected,  and  in  1882 
a  moditication  was  adopted  providing  for  a  channel  200  feet  wide  and 
14  feet  deep  at  mean  low  water,  to  be  obtained  by  dredging  and  by 
building  five  dikes  or  training  walls  along  the  outer  sides  of  the  chan- 
nel curves.  The  estimated  cost  was  $208,080,  and  a  balance  of  $20,000 
from  previous  appropriations  was  then  available.  In  1888  the  project 
was  extended  to  include  making  16  feet  depth  as  far  as  Allyn  Point, 
and  14  feet  from  there  to  Easter  Point,  at  an  additional  cost  of  $40,000. 

Tnder  the  provisions  of  the  river  and  harbor  act  of  July  13,  1892, 
$10,000  of  the  appropriation  for  Thames  Eiver  was  authorized  to  be 
expended  in  the  improvement  of  Shaws  Cove,  New  London,  and  the 
total  estimated  cost  of  this  additional  work,  $48,000,  has  been  added 
to  the  estimate  required  for  completion  of  the  existing  project  for  the 
imi)rovement  of  the  river.  The  original  depth  in  this  cove  was  from  2^ 
to  8  feet  at  mean  low  water,  and  the  channel  was  narrow  and  crooked. 
The  project  provides  for  making  a  channel  100  feet  wide  and  12  feet 
deep,  with  an  anchorage  basin  of  tlie  same  depth  about  800  by  400  feet. 

The  present  project,  therefore,  consists  in  making  and  maintaining  by 
dredging  and  a  system  of  training  walls  a  channel  200  feet  wide  from 
New  London  to  Norwich,  to  be  16  feet  deep  at  mean  low  water  up  to 
Allyn  Point  (about  5  miles  below  Norwich),  and  thence  to  Norwich  to 
be  14  feet  deep,  together  with  dredging  in  Shaws  Cove,  New  London, 
to  make  and  maintain  a  channel  100  feet  wide  and  12  feet  deep  and  an 
anchorage  basin  of  the  same  depth  and  of  about  7J  acres  area. 

Tp  to  July  1, 1894,  three  of  the  i)roposed  dikes  had  been  completed, 
and  the  fourth  neaily  so,  and  the  projected  channel  was  practically 
completed  to  within  3  miles  of  Norwich;  thence  for  about  IJ  miles  the 
channel  had  been  nuide  14  feet  deep  and  100  feet  wide  to  the  ''  Sand 
Pier,"  from  which  point  to  Norwich  the  available  depth  was  12  feet. 
The  channel  in  Shaws  Cove  had  been  made  the  full  length  and  depth, 
with  CO  feet  width,  and  the  anchorage  basin  had  been  begun. 

The  total  amount  expended  on  this  improvement  to  July  1, 1894,  was 
8401,338.9(). 

During  the  past  fiscal  year  contracts  for  dredging  in  the  river  near 
Norwich  and  in  Shaws  Cove  have  been  entered  into,  under  which  work 
is  about  to  begin.  They  will  result  in  further  widening  and  deepening 
the  channel  near  Norwich  and  in  enlarging  the  anchorage  basin  in 
Shaws  Cove. 

The  total  amount  appropriated  for  this  river,  including  Shaws  Cove, 
since  1821  is  .$416,800. 

Future  appropriations  will  be  anl>l^^^  to  completing  and  maintiuning 
these  channels  by  dredging.        *^  *- 
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July  1, 1894,  balance  unexpended $2,961.04 

Amount  appropriated  by  act  of  August  17,  1894 12, 500. 00 

15. 461  04 
June  30,  1895,  amount  expended  during  fiscal  year 38. 63 

July  1,  1895,  balance  unexpended 15, 422. 41 

July  1,  1895,  amount  covered  by  uncompleted  contracts 10, 900. 00 

July  1, 1895,  balance  available 4, 522. 4 1 

{Amount  (estimated)  required  for  completion  of  existing  project 81, 100. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1897    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  3.) 

3,  Connectictit  River,  Massachusetts  and  Connecticut, — Above  Hart- 
ford. — From  Ilolyoke,  Mass.,  34  miles  above  Hartford,  down  to  Enfield 
Falls  or  Rapids,  a  distance  of  18  miles,  there  is  a  fair  channel  4  to  5  feet 
deep. 

Enfield  Eapids  extend  about  5  miles  over  a  rocky  and  uneven  bed, 
with  a  total  tall  of  32  feet.  From  the  foot  of  Enfield  Rapids  to  Hart- 
ford, a  distance  of  1 1  miles,  the  river's  bed  is  broad  and  sandy,  with  a 
channel  from  2  to  5  feet  de^p  at  low  water. 

Several  years  ago  the  Connecticut  River  Company  constructed  a 
small  canal  around  Enfield  Rapids,  through  which  boats  of  3  feet  draft 
and  80  feet  length  can  pas>s. 

The  several  projects  under  which  work  has  been  done  have  been  for 
dredging  at  Barbers  Landing  and  for  wing  dams.  In  1878  plans  and 
estimates  were  submitted  for  construction  of  a  canal  8  feet  deep  around 
Enfield  Rapids.  These  estimates  were  revised  in  1880.  The  estimated 
cost  of  the  canal  was  $1,322,806*  It  was  not  considered  atlvisable  to 
commence  construction  with  a  less  sum  than  $450,000,  which  has  not 
yet  been  appropriated.  There  is  not  now,  therefore,  any  definite  project 
for  further  imx)rovement  of  this  section  of  the  river. 

Up  to  the  close  of  the  present  fiscal  year  $100,000  has  been  appro- 
I)riated  for  this  part  of  the  river,  of  which  $91,059.70  has  been  expended. 
All  the  work  done  has  been  dredging  and  the  construction  and  rei)air 
of  seven  wing  dams. 

No  work  has  been  done  during  the  past  fiscal  year. 

The  last  appropriation  for  this  part  of  the  river  was  made  in  1880 
and  the  last  work  done  was  repair  of  wing  dams  in  188(>.  Except 
the  fixing  and  defining  of  the  channel  by  wing  dams,  the  results  of 
the  improvement  so  far  made  have  not  been  permanent. 

The  funds  on  hand  from  previous  appropriations  are  sufficient  for 
sucih  repairs  and  temporary  improvement  as  may  be  needed  during  the 
ensuing  fiscal  year.    No  other  work  is  at  present  contemplated. 

July  1,  1894,  balance  unexpended $8,940.30 

July  1, 1895,  balance  unexpended 8, 940.  30 

Connecticut  River  bclotc  Hartford. — Between  Hartford  and  Long 
Island  Sound,  a  distance  of  50  miles  by  course  of  channel,  the  depth 
on  the  bars  was  formerly  5  feet  at  low  water,  the  worst  places  being 
between  Hartford  and  Middletown,  a  distance  of  19  miles,  and  at  Say- 
brook  Bar  at  the  mouth  of  the  river.  Dredging  was  carried  on  and 
small  wing  dams  were  constructed  by  private  parties  and  by  a  State 
corporation  up  to  1868,  with  no  permanent  benefit. 

In  1808  a  project  for  improvement  by  the  United  States  was  submitted, 
under  which  a  pile  dike  was  built  at  Hartford,  and  annual  dredging 
done  on  the  bars  below  Hartford  until  1883.  ^  , 
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In  1873  a  project  for  the  construction  of  three  jetties  on  Saybrook 
Bar  was  adopted.  Two  of  th^.se  have  been  built;  the  third  will  prob- 
ably not  be  required. 

In  1880  a  project  for  permanent  improvement  of  six  of  the  worst  bars 
between  Hartford  and  Middletown  was  adopted.  It  contemplated  build- 
ing riprap  wing  dams,  rectifying  the  banks,  and  i)rotecting  the  caving 
banks  by  mattresses,  at  a  total  estimated  cost  of  $330,487.  It  was 
afterwards  found  necessary  to  extend  the  project  to  include  annual 
dredging  at  these  and  other  bars  and  the  extension  and  repairs  of  the 
Saybrook  jetties. 

Two  of  the  contemplated  works  have  been  built,  a  training  wall  at 
Hartford  Bar  and  a  wing  dam  at  Glastonbury  Bar,  their  total  cost 
being  $40,715.34.  In  addition  to  the  work  included  in  the  estimate  of 
$330,487,  the  east  and  west  jetties  at  Saybrook  have  been  extended 
and  repaired,  and  a  channel  130  feet  wide  and  12  feet  deep  has  been 
dredged  between  them,  and  from  $5,000  to  $10,000  has  been  annually 
expended  in  dredging  to  maintain  a  depth  of  9  feet  on  the  bars  between 
Hartford  and  Saybrook. 

Experience  has  shown  that,  on  account  of  the  frequency  and  height 
of  freshets  in  this  river,  the  permanent  works  projected  in  1880  would 
be  inadequate  to  maintain  the  desired  depth  or  even  to  materially 
reduce  the  amount  of  dredging  annually  required.  Therefore  in  Decem- 
ber, 1887,  a  new  project  was  adopted  confining  future  operations  to  the 
completion  of  the  Saybrook  jetties  to  a  height  of  5  feet  above  high 
water,  with  a  top  width  of  6  feet,  and  widening  the  channel  between 
the  jetties  to  400  feet,  with  a  depth  of  12  feet  at  mean  low  water,  at  an 
estimated  cost  of  $80,000,  with  annual  dredging  to  maintain  a  9-foot 
channel  between  Hartford  and  Long  Island  Sound,  at  an  average  cost 
of  $10,000  per  year.  In  1890  an  extension  of  the  project  was  adopted 
to  provide  for  raising  the  Hartford  Dike  to  about  15  feet  above  low- 
water  level,  at  an  additional  estimated  cost  of  $50,000,  making  the 
total  estimated  cost  for  the  revised  project  now  in  force  $130,000  for 
permanent  work  and  $10,000  annually  for  maintaining  the  navigable 
channel  by  dredging. 

The  existing  project  for  improvement,  tlierefore,  now  consists  in  mak- 
ing a  channel  from  Long  Island  Sound  to  Hartford,  Conn.,  to  be  400 
feet  wide  and  12  feet  deep  at  mean  low  water  across  Saybrook  Bar, 
and  thence  to  Hartford  to  be  100  feet  wide  (or  as  nearly  that  as  practi- 
cable) and  9  feet  deep  at  extreme  low  water,  or  about  10  feet  below 
ordinary  summer  level;  these  channels  to  be  maintained  by  annual 
dredging,  by  enlarging  the  breakwaters  at  Saybrook  Bar,  and  by  rais- 
ing the  Hartford  Dike.    The  estimated  cost  is: 

For  permauont  work $130, 000 

For  mainteDcince  by  annual  dredging  per  year 10, 000 

And  the  annual  dredging  is  regarded  as  the  most  important  of  these. 

Under  the  existing  i)roject,  up  to  July  1,  1894,  no  permanent  work 
had  been  done,  the  available  funds  having  been  required  for  dredging 
to  maintain  the  navigable  channel. 

Of  the  permanent  works  built  before  the  adoption  of  the  existing 
project  (in  1887)  the  Hartford  Dike  and  jetties  at  Saybrook  are  in  good 
condition ;  the  jetties  have  secured  the  permanence  of  the  entrance 
channel  and  the  dike  has  partly  secured  the  channel  at  Hartford  Bar; 
the  Glastonbury  Dike  is  mostly  covered  by  sand.  The  channel  at  the 
entrance  retains  nearly  full  width  and  depth. 

The  total  amount  expended  by  the  United  States  for  this  improve- 
ment fipom  its  beginning,  in  183f),  to  July  1,  1804,  including  liabilities 
then  outstanding,  was  ^$435,346.02.  ^  j 
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During  tae  fiscal  year  dredging  was  done  to  maintain  the  navigable 
channels  in  the  river,  and  work  is  now  in  progress  removing  the  shoals 
which  formed  during  the  spring  freshets.  The  appropriation  of  1894 
has  been  and  will  be  applied  wholly  to  annual  maintenance  of  chan- 
nels, and  will  not  reduce  the  estimate  for  completion  of  permanent  work. 
Dredging  early  in  each  year  to  restoi'e  the  channels  tilled  by  spring 
freshets  is  imperatively  necessary  for  the  commerce  of  this  river  and 
should  be  done  whenever  funds  are  available  in  preference  to  the  pro- 
jected permanent  improvements.  Since  this  part  of  the  project  has 
been  definitely  adopted  and  put  in  practice  the  river  has  been  on  the 
average  in  much  better  navigable  condition  than  before. 

Future  appropriations  will  be  applied  to  the  maintenance  of  the 
9-foot  channels  necessary  for  navigation  of  the  river,  to  raising  the 
Hartford  Dike  and  completing  the  Saybrook  jetties,  and  to  widening 
the  channel  at  Saybrook  Bar. 

July  1,  1894,  balance  unexpended $7, 806. 76 

Amount  appropriated  by  act  of  August  17,  1894 20,000.00 


27, 806.  76 
June  30,  1895,  amount  expended  during  fiscal  year 5, 561. 88 


Julyl,  1&95,  balance  unexpendeil 22,244.88 

July  1,  1895,  outstanding  habilities $5, 103. 34 

July  1, 1895,  amount  covered  by  uncompleted  contracts 4, 072. 05 

9,175.39 


J  uly  1, 1895,  balance  avaUable 13, 069. 49 


'  Amount  (estimated)  required  for  completion  of  existing  project 130, 000. 00 

Amount  (estimated)  required  for  maintenance  annually 10, 000. 00 

Amount  tbat  can  be  {)rofitabl y  expended  in  fiscal  year  ending  June  30, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  3.) 

4.  Harbor  of  refuge  at  Duck  Island  Harbor ^  Connecticut. — This  harbor 
is  abroad  bay,  on  the  north  jside  of  Long  Island  Sound,  about  midway 
between  the  harbors  of  N'ew  Haven  and  New  London,  a  distance  of  46 
miles  in  the  widest  part  of  the  Sound,  where  there  is  no  sufficient  har- 
bor of  refuge  for  general  commerce.  Duck  Island  Harbor  is  large 
enough  for  such  use,  but  is  naturally  unprotected  from  storms  from  any 
southerly  quarter. 

By  order  of  Congress  examinations  of  this  harbor  were  made  in  1883 
and  1886,  and  subsequently  a  project  was  adopted  for  making  it  a  har- 
bor of  refuge,  by  constructing  three  riprap  breakwaters,  the  west  one 
extending  westerly  from  Duck  Island,  the  middle  one  extending  north- 
easterly from  Duck  Island,  the  east  one  extending  southwesterly  from 
Menunketesuck  Point,  the  east  limit  of  the  harbor.  The  total  length 
of  these  breakwaters  was  to  be  5,880,  feet  and  their  estimated  cost  is 
$463,540. 

Work  under  this  project  was  begun  in  May,  1891,  and  up  to  July  1, 
1894,  1,660  linear  feet  of  the  west  breakwater  had  been  built,  extend- 
ing it  westwardly  from  Duck  Island  into  a  depth  of  about  16J  feet  at 
mean  low  water.  Part  of  this  work  has  settled,  and  requires  building 
higher.  At  its  present  length  the  breakwater  affords  a  limited  shelter 
from  southeast  and  south  storms. 

During  the  past  fiscal  year  a  contra<}t  for  raising  and  extending  the 
breakwater  has  been  entered  into,  but  work  is  not  yet  begun. 

The  total  amount  appro])riated  for  this  improvement  is  $00,000. 

1^'uture  appropriations  will  be  applied  to  continuing  breakwater  con- 
struction. C^r\r\ri\c> 
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July  1,  1894,  balance  unexpended $1,640.68 

Amount  appropriated  by  act  of  August  17, 1894 30, 000.  00 

31,640.68 
June  30, 1895,  amount  expended  during  fiscal  year 1, 562. 04 

July  1, 1895,  balance  unexpended 30,078.64 

July  1, 1895,  outstanding  liabilities $22. 00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 25, 840. 00 

25,862.00 

July  1, 1895,  balance  available 4,216.64 

{Amount  (estimated)  required  for  completion  of  existing  project 373, 540. 00 
Amountthatcan  be  proiitably  expended  in  fiscal  year  ending  June  30, 1897    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  4.) 

5.'  New  Haven  Harbor j  ConnectictiU — The  original  available  low- water 
depth  up  to  the  wharves  in  this  harbor  was  about  9  feet. 

The  first  project  for  deepening  the  channel  provided  for  making  it 
13  feet  deep,  which  was  done  in  1871.  It  was  widened  at  different 
times  until  1878,  when  a  project  was  adopted  for  dredging  a  channel  1(5 
feet  deep  and  not  less  than  400  feet  wide.  In  188*^  a  project  was  adopted 
for  building  a  dike  to  extend  out  from  Sandy  Point,  with  an  arm  par- 
allel to  the  channel  and  3,200  feet  long,  in  order  to  contract  the  channel 
and  maintain  16  feet  depth  on  Fort  Hale  Bar  when  that  depth  should 
be  obtained  by  dredging. 

In  1887  a  revised  estimate  placed  the  cost  of  completion  of  the  proj- 
ect at  $47,000  for  dredging  the  channel  through  Fort  Hale  Bar,  and 
$46,000  for  completing  the  dike;  total,  $93,000. 

Up  to  July  1, 1894,  the  shore  arm  and  2,089  feet  of  the  channel  arm  of 
the  Sandy  Point  Dike  had  been  built;  a  16-foot  channel  from  400  to  700 
feet  wide  had  been  made  and  maintained  all  the  way  up  the  harbor  to 
Tomlinson's  bridge,  except  over  the  Fort  Hale  Bar,  where  the  depth 
is  but  13  feet.  , 

During  the  past  fiscal  year  a  contract  for  dredging  a  channel  through 
Fort  Hale  Bar,  to  be  16  feet  deep  and  about  100  feet  wide,  has  been 
made,  under  which  work  is  soon  to  be  begun. 

The  total  amount  ai)propriated  for  improving  this  harbor  since  the 
beginning  of  work  in  1867  is  $316,000. 

Future  appropriations  will  be  applied  to  dredging  and,  if  necessary, 
to  extending  the  dike. 

July  1, 1894,  balance  unexpended $179. 11 

Amount  appropriated  by  act  of  August  17,  1894 10, 000. 00 

10. 179. 11 
June  30,  1895,  amount  expended  during  fiscal  year 99. 38 

July  1,  1895,  balance  unexpended 10,079.73 

July  1,  1895,  amount  covered  by  uncompleted  contracts 9,  000. 00 

July  1, 1895,  balance  available 1,079.73 

{Amount  (estimated)  required  for  completion  of  existing  project 38, 000. 00 
Ainoiintthat  can  be  profitably  expended  in  iiscal  year  ending  June  30, 1897    10, 000.  00 
Submitted  in  conipliau<c  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1)  5.) 

6.  Breakwaters  at  New  Haven^  Conn. — In  1880  a  project  was  adopted 
for  making  a  harbor  of  refuge  at  tbe  entrance  of  New  Haven  Harbor 
by  construction  of  two  riprap  breakwaters  j  the  iirst  tcrbe  3,300  f^t 
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long,  extending  northeasterly  from  the  light-house  on  Southwest  Ledge 
to  Quixes  Ledge;  the  second  to  be  4,200  feet  long,  extending  north- 
westerly from  Luddington  Rock.    The  estimated  cost  was  $1,311,134. 

The  river  and  harbor  act  of  August  11,  1888,  making  appropriation 
for  continuing  this  improvement,  provided  : 

And  the  Chief  of  Engineers  may,  if  deemed  necessary,  relocate  the  western  break- 
water, and  the  Secretary  of  War  is  authorized,  in  his  discretion,  to  expend  any 
portion  of  said  sum  in  commencing  its  construction. 

The  New  Haven  harbor  commissioners  proposed  a  plan  for  relocation 
of  the  western  breakwater  which  would  largely  increase  the  anchor- 
age afforded  under  the  original  project  and  which  would  cost  about 
$5,000,000. 

There  was  no  doubt  of  the  desirability  of  increasing  the  anchorage 
ground,  but  the  expenditure  required  by  this  plan  was  larger  than  the 
present  demands  of  commerce  seemed  to  warrant.  A  plan  wap  sug- 
gested by  the  officer  in  charge  for  changing  the  location  of  the  western 
breakwater  to  the  southwest  about  6,000  feet,  and  constructing  a  break- 
water 5,000  feet  long,  which  should  start  at  a  point  1,000  feet  north  54^ 
east  from  Luddington  Eock,  and  extend  south  54^  west,  crossing  the 
rock;  also  for  constructing  a  smaller  breakwater  from  the  east  shore 
toward  Quixes  Ledge  to  better  i)rotect  the  harbor  from  easterly  storms, 
leaving  an  eastern  entrance  channel  800  feet  wide  and  13  feet  deep.  The 
cost  of  these  works  in  addition  to  the  estimates  of  $1,311,134  would  be 
abitut  $840,000,  making  the  total  cost  from  the  beginning  $2,151,134. 

Upon  appropriation  of  $120,000  by  the  river  and  harbor  act  of  1890, 
the  modifications  of  project  above  described  were  adopted.  Further 
details  concerning  this  plan,  and  a  sketch  showing  location  of  proi)osed 
works,  are  printed  in  the  Annual  Report  for  1889,  Part  1,  pages  60  and 
61;  also  Appendix  D  6,  pages  675-685. 

Up  to  July  1, 1894,  the  east  breakwater,  3,450  feet  long,  had  been 
completed,  affording  considerable  shelter  to  the  east  side  of  the  harbor, 
and  3,166  feet  of  the  middle  breakwater,  overlying  Luddington  Rock, 
had  been  built,  though  not  to  full  cross  section. 

During  the  past  fiscal  year  the  middle  breakwater  has  been  extended 
675  feet,  making  its  total  length  3,841  feet;  the  depth  at  the  west  end 
of  the  work  is  25  feet  at  mean  low  water.  At  their  present  lengths  the 
breakwaters  afford  shelter  from  southeast  storms  to  more  than  half  the 
harbor  entrance. 

The  total  amount  ai>propriated  for  this  project  since  its  commencement 
is  $735,000. 

Under  a  contract  not  yet  completed  the  middle  breakwater  will  be 
extended  nearly  to  the  projected  length.  Future  appropriations  will 
be  applied  to  completing  this  breakwater,  both  as  to  length  and  cross 
section,  and  to  constructing  the  other  breakwaters  contemplated  in  the 
approved  project, 

July  1,  1894,  balance  unexpended $2,731.02 

Amount  appropriated  by  act  of  August  17, 1894 125, 000. 00 

127, 731. 02 
June  30,  1895,  amount  expended  during  fiscal  year 36, 881. 82 

July  1, 1895, balance  unexpended 90,849.20 

July  1, 1895,  outstanding  habiUties $5,  222.  66 

July  1, 1895,  amount  covered  by  uncompleted  contracts 73, 234. 48 

78,  457. 14 

July  1, 1895,  balance  available 12,392,06 
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'Amount  (ostimated)  required  for  completion  of  existing  project $1^  416, 134.00 

Amount  that  can  be  i)rofitably  exi)ended  in  tiscal  year  ending  Juno 

30,  1897 125,000.00 

Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ai)pendix  D  G.) 

7,  Hou8ato7iic  River,  Connecticut. — The  navigable  part  of  the  river 
extends  from  Derby,  Conn.,  to  Long  Ishind  Sound,  a  distance  of  13 
miles,  and  was  originally  obstructed  by  several  bars  upon  which  the 
low-water  depth  was  from  3  to  5  teet. 

In  1871  a  project  was  adopted  for  making  a  channel  7  feet  deep  at  mean 
low  water  and  from  150  to  200  ft-et  wide,  by  dredging  and  rock  removal 
and  by  building  a  dike  in  the  river  and  a  breakwater  to  protect  the  chan- 
nel across  the  outer  bar,  at  a  total  estimated  cost  of  $404,961. 

This  project  was  modified  in  1887  to  reduce  the  width  of  channel  in 
the  river  to  100  feet  and  to  fix  the  length  of  the  proposed  breakwater 
at  5,750  feet,  and  the  estimate  for  completion  was  revised,  making  it 
then  $202,000,  or  from  the  beginning  in  1871,  $275,500.  The  annual  cost 
of  maintenance  of  channels  was  estimated  at  $4,000. 

Up  to  July  1,  1894,  Drews  Rock  had  been  removed,  a  jetty  had  been 
built  at  Sow  and  Pigs  Eeef,  the  breakwater  at  the  river's  mouth  had 
been  made  5,025  feet  long,  and  channels  of  the  required  depth  had  been 
several  times  dredged. 

During  the  past  fiscal  year  the  breakwater  has  been  further  extended 
300  feet,  making  its  total  length  5,325  feet. 

With  the  remainder  of  the  available  funds  the  breakwater  is  to  be 
further  extended  under  a  contract  now  in  force,  and  dredging  will  be 
done,  if  necessary,  over  the  several  bars  in  the  river. 

The  total  amount  appropriated  for  improving  this  river  since  the 
beginning  of  work  in  1871  is  $188,500. 

Future  ai)propriations  should  be  applied  mainly  to  extending  smd 
enlarging  the  breakwater  and  to  dredging. 

July  1, 1894,  balance  unexpended $1, 435. 00 

Amount  appropriated  by  act  of  August  17, 1894 25, 000. 00 

26,435.00 
Jane  30, 1895,  amount  expended  during  fiscal  year 4, 273. 65 

July  1,  185)5,  balance  unexpended 22, 161. 35 

July  1,  1895, outstanding  liabilities $5,382.83 

July  1,  1895,  amount  covered  by  uncompleted  contracts 7, 415. 27 

12,798.10 

July  1,  1895,  balance  available 9, 363. 25 


{Amount  (estimated)  required  for  completion  of  existing  project 87, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  25, 000, 00 
Submitted  in  compliance  with  reciuireuients  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  I)  7.) 

8,  Bridgeport  Harbor,  Connecticut. — The  available  depth  in  this  har- 
bor was  originally  5  feet  at  mean  low  wat^r. 

The  first  project  for  improvement  i)rovided  for  an  8-foot  channel  over 
the  outer  and  inner  bars.  Tiiis  was  dredged  on  the  outer  bar  in  1837, 
and  on  both  bars  in  1853.  In  1871  a  project  was  adopted  for  making  a 
channel  12  feet  deep  and  100  feet  wide,  subseciuently  modified  to  ^300 
feet,  and  for  building  a  jetty  on  the  east  shore  to  check  the  influx  of 
sand. 

This  was  accomplished  in  1882,  and  a  new  project  was  adopted  for 
widening  to  600  feet  the  channel  from  the  Inner  Beacon  terthe  ISfauga- 
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tack  Bailroad  wharf,  to  provide  for  vessels  driven  in  by  bad  weather 
without  blocking  the  main  channel.  The  estimated  cost  of  the  latter 
project  was  $60,000;  it  is  very  nearly  completed.  A  small  area  remains 
near  the  Inner  Beacon  which  it  is  considered  dCv^^irable  to  dredge.  The 
project  was  extended  in  1888  to  include  widening  the  channel  above  the 
railroad  wharf  in  order  to  relieve  the  crowding  at  that  point,  and  was 
farther  extended  by  act  of  Congress  authorizing  the  expenditure  of 
the  appropriation  of  1888  toward  dredging  a  9- foot  channel  up  to  the 
head  of  the  upper  harbor  above  the  bridges,  and  by  the  river  and  har- 
bor act  of  1890,  which  directed  the  beginning  of  the  breakwater  from 
the  Tongue  to  the  Inner  Beacon.  The  total  estimated  cost  of  these 
extensions  was  $65,000,  of  which  $40,000  has  been  appropriated. 

Under  authority  of  the  river  and  harbor  act  of  1894  the  project  was 
farther  extended  to  provide  for  making  a  channel  over  the  outer  bar 
100  feet  wide  and  15  feet  deep.  It  is  believed,  however,  that  the 
estimate  for  completion,  $25,000,  is  still  sufficient. 

The  present  project  for  this  improvement,  as  modified  and  extended, 
contemplates  a  channel  12  feet  deep  and  300  feet  wide  or  more  from 
Long  Island  Sound  to  the  lower  bridge,  with  a  channel  100  feet  wide 
and  15  feet  deep  over  the  outer  bar;  a  channel  9  feet  deep  aud  100  feet 
wide  above  the  lower  bridge;  a  breakwater  or  jetty  on  the  east  shore 
(completed),  and  a  breakwater  from  the  Tongue  to  the  Inner  Beacon. 

Up  to  July  1,  1894,  the  breakwater  on  the  east  shore  had  been  com- 
pleted, a  channel  12  feet  deep  at  mean  low  water. had  been  dredged  to 
the  lower  bridge  with  width  of  200  to  300  feet,  and  with  additional 
width  of  470  I'eet  between  the  Tongue  and  the  Inner  Beacon  (total  770 
feet)  for  anchorage;  at  the  outer  bar  and  immediately  below  the  bridge 
shoaling  had  reduced  the  width  of  the  12-foot  channel  to  about  75  feet. 
Above  the  lower  bridge  and  practically  to  the  head  of  navigation  the 
channel  was  9  feet  deep  at  mean  low  water  with  from  60  to  90  feet  width. 
The  breakwater  from  the  TolJgue  to  the  Inner  Beacon  had  been  built  its 
full  length,  1,165  feet,  but  not  to  the  full  cross  section  considered  neces- 
sary for  permanence;  it  afforded  a  shelter  of  value  to  the  anchorage 
ground  and  to  the  lower  wharves. 

During:  the  past  fiscal  year  dredging  has  been  done  to  make  the  chan- 
nel 100  feet  wide  and  15  feet  deep  over  the  outer  bar.  This  channel 
will  be  completed  under  a  contract  now  in  progress.  The  survey  of  the 
harbor  intended  for  a  new  project  of  improvement  and  authorized  by 
the  river  and  harbor  act  of  1894  was  made  and  the  map  is  nearly  com- 
pleted. ' 

The  total  amount  appropriated  for  this  harbor  since  the  beginning  of 
work  by  the  United  States  in  1836  is  $292,485.38. 

The  completion  of  the  existing  project  includes  extending  and  widen- 
ing the  channel  above  the  horse  railroad  bridge,  removing  shoals  from 
the  harbor  channel,  and  enlarging  the  breakwater,  at  an  estimated  cost 
of  $25,000. 

July  1,  1894,  balance  nnexpended $344. 40 

Amount  appropriated  by  act  of  August  17,  1884 10,000.00 

10,344.40 
June  30,  1895,  amount  expended  during  fiscal  year 3, 618. 21 

July  1,  1895,  balance  nnexpended 6,726.19 

July  1,  1895,  outstanding  liabilities $3,437.23 

July  1,  1895,  amount  covered  by  uncompleted  contracts 2, 477. 33 

5,914.56 

July  1,  1895, balance  available 811.63 
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{Aroonnt  (estimated)  required  for  completion  of  existing  project $25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  8.) 

9.  Black  Rock  Harbor^  Connecticut — This  harbor  consists  of  a  bay 
partly  sheltered  by  Fayerweather  Island  and  of  two  small  streams 
extending  inland  from  the  head  of  the  bay.  The  depth  in  Cedar  Creek, 
the  more  important  of  these  streams,  was  from  2  to  4  feet  at  mean  low 
water,  and  the  channel  was  narrow  and  very  crooked. 

The  project  for  imi)rovement,  submitted  in  1883  and  adopted  in  1884, 
included  dredging  a  channel  3,300  feet  long,  80  feet  wide,  and  6  feet 
deep,  to  extend  up  Cedar  Creek,  and  a  breakwater  from  Fayerweather 
Island  to  the  mainland.    The  estimated  cost  was  $80,000. 

Up  to  July  1, 1894,  the  channel  had  been  made  of  the  full  projected 
dimensions  and  the  breakwater  had  been  built  to  the  full  length,  but 
with  reduced  cross  section.  The  project  was  considered  completed  in 
1894,  as  the  further  enlargement  of  the  breakwater  appeared  unneces- 
sary at  that  time.  The  old  sea  wall  on  Fayerweather  Island,  consid- 
erably damaged  by  the  severe  storms  of  1893-94,  had  been  partly 
repaired. 

During  the  past  fiscal  year  further  repairs  were  made  to  the  old  sea 
wall,  llie  parts  recently  repaired  are  in  good  condition,  but  further 
work  is  necessary  to  insure  the  safety  of  the  structure. 

The  total  amount  appropriated  for  this  harbor  since  the  beginning  of 
improvement  in  1884  is  $47,500. 

No  approi>riation  is  needed  for  the  ensuing  year. 

July  1,  1894,  balance  unexpended $305. 19 

Amount  appropriated  by  act  of  August  17, 1894 2, 500. 00 

2, 805. 19 
June  30, 1895,  amount  expended  during  fiscal  year 2, 805. 19 

J    (See  Appendix  D  9.) 

'  10.  Saugatuck  River ^  Connecticxit, — This  river  is  a  tidjil  stream  extend- 
ing inland  about  4^  miles  by  course  of  channel  from  Long  Island  Sound 
to  Westport,  Conn.  It  has  a  natural  depth  of  5  feet  at  mean  low  water, 
in  a  rather  narrow,  crooked  channel,  up  to  the  railroad  bridge  at  Sau- 
gatuck, about  3  miles  from  the  Sound;  thence  the  depth  decreases 
gradually  until  at  Westport  it  is  less  than  1  foot.  The  channel  is 
somewhat  obstructed  by  rocks  in  its  upper  part.  * 

From  1826  to  1838  a  short  breakwater  was  built  on  Cedar  Point,  the 
east  side  of  the  river's  mouth,  to  prevent  sand  obstructing  the  entrance; 
the  work  was  repaired  and  extended  in  1870.  In  1836-1840  a  canal  was 
cut  through  *' Great  Marsh  "  to  shorten  the  sailing  course  to  the  west- 
ward; since  1850  it  has  been  so  filled  up  as  to  be  of  little  use. 

Under  the  terms  of  the  river  and  harbor  act  of  1892  a  project  was 
adopted  providing  for  deepening  the  channel  to  the  village  of  West- 
port,  making  it  60  feet  wide  and  4  feet  deep  at  mean  low  water,  at  an 
estimated  cost  of  $10,000. 

Up  to  July  1, 1894,  the  channel  had  been  made  4  feet  deep  nearly  to 
the  Westport  bridge  with  width  of  40  to  60  feet.  The  breakwater  at 
Cedar  Point  needed  some  repair;  the  canal  was  seldom  used,  being 
passable  at  high  tide  for  light-draft  vessels  only. 

During  the  past  fiscal  year  no  work  has  been  done.  The  presence  of 
bowlders  in  line  of  the  channel  makes  an  examination  necessary  before 
a  contract  can  be  let. 
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The-total  amount  appropriated  for  Saugatuck  River  under  the  exist- 
ing project  is  $10,000,  and  the  balance  available  is  considered  sufficient 
to  complete  the  project  during  the  ensuing  year. 

July  1, 1894,  balance  unexpended $878.95 

Amount  appropriated  by  act  of  August  17,  18M 3, 000. 00 

3,878.95 
June  30,  1895,  amount  expended  during  fiscal  year 1. 80 

July  1, 1895,  balance  unexpended 3,877.15 

(See  Appendix  D  10.) 

11.  Norwalk  Harbor,  Oonnecticut — This  harbor  consists  of  the  tidal 
part  of  Norwalk  River,  extending  from  Norwalk,  Conn.,  to  the  river's 
mouth,  a  distance  of  about  3  miles.  South  Norwalk  is  on  the  west 
bank  of  the  river,  about  1 J  miles  below  Norwalk.  Originally  the  depth 
up  to  South  Norwalk  was  about  5  feet  at  mean  low  water;  between  there 
and  Norwalk  the  river  bed  ran  nearly  bare. 

The  first  x>roject  for  improvement  contemplated  a  channel  100  feet 
wide  and  6  feet  deep  to  Norwalk.  In  1881  the  ])roject  was  modified  to 
provide  for  a  depth  of  8  feet  below  South  Norwalk.  During  the  prog- 
ress of  the  worli  some  parts  of  the  channel  required  dredging  several 
times.  The  last  estimate  of  cost  of  this  work,  from  beginning  to  end, 
was  $84,000. 

In  1892  the  project  was  reported  completed.  The  estimated  amount 
of  money  required  had  been  appropriated  and  expended,  and  the  chan- 
nel had  been  made  8  feet  deep  and  100  feet  wide  up  to  South  Nor- 
walk, and  thence  to  Norwalk  6  feet  deep  and  from  60  to  100  feet  wide. 
It  was  constantly  used  by  vessels  freighting  to  Norwalk  and  South 
Norwalk,  to  which  it  was  indispensable. 

The  river  and  harbor  act  of  1894  appropriated  $15,000  for  improving 
Norwalk  Harbor,  and  indicated  the  points  where  work  should  be  done. 
In  siccordance  therewith  a  project  was  adopted  for  expenditure  of  the 
available  funds  in  removing  the  shoal  at  Ferrys  Point,  near  Norwalk, 
and  if  any  balance  remained,  in  widening  the  bend  near  Keysers  Island 
at  the  mouth  of  the  harbor.  A  contract  for  this  work  has  been  made, 
and  dredging  will  be  begun  early  in  the  ensuing  year. 

The  total  amount  appropriated  for  this  harbor  from  1872  to  the  present 
date  is  $98,000. 

The  existing  project  being  merely  for  the  expenditure  of  the  available 
funds,  nothing  further  is  required  for  its  completion.  The  river  and 
harbor  act  of  1894  ordered  a  survey  of  Norwalk  Harbor  under  which 
plans  for  continuation  of  this  improvement  will  be  considered. 

Amount  appropriated  by  act  of  August  17,  1894 $15,090.00 

June  30,  1895,  amount  expended  during  fiscal  year 799. 28 

July  1, 1896,  balance  unexpended 14,200.72 

July  1, 1895,  amount  covered  by  uncompleted  contracts 12, 155. 00 

Joly  1, 1895,  balance  available 2,045.72 

(See  Appendix  D  11.) 

1J2.  Wilsons  Point  Harbor^  Connecticut. — This  harbor  is  a  bay  on  the 
north  shore  of  Long  Island  Sound,  sheltered  from  all  storms  except 
southerly  ones.  Its  natural  depth  of  16  feet  at  the  mouth  shoaled  to 
about  5  feet  at  low  water  at  the  wharves  of  the  New  England  Terminal 
Company,  a  corporation  formed  to  secure  water  privileges  for  the 
Housatonic  Eailroad  system  and  its  connections. 

In  1888  $25,000  was  appropriated  for  this  improvement  as  a  part  of 
Norwalk  Harbor,  and  a  project  was  adopted  for  making  a  channel  300 
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feet  wide  and  15  feet  deep  up  to  the  vicinity  of  the  wharves."  The 
required  depth  was  secured  vrith  width  of  400  feet. 

In  1890  $30,000  was  appropriated  for  this  harbor,  and  up  to  July  1, 
1892,  with  a  total  expenditure  of  $53,676.90,  the  channel  up  to  the 
vicinity  of  the  wharves  had  been  made  15  feet  deep  at  mean  low  water, 
and  about  700  feet  wide,  with  an  additional  width  of  200  feet  for  750 
feet  on  the  east  side  near  the  wharves.  The  15- foot  channel  was  also 
extended  northward,  parallel  to  and  75  feet  west  of  the  wharves,  with 
width  of  200  feet.  This  permitted  vessels  of  16  feet  draft  to  approach 
the  wharves  at  any  ordinary  stage  of  tide,  and  the  project  was  reported 
completed  in  1892. 

July  1, 1894,  the  dredged  channels  were  in  good  condition. 

Nothing  was  done  during  the  past  fiscal  year. 

No  further  improvement  at  this  point  is  needed  and  no  further  appro- 
priation is  required. 

Julyl,  1894,  balance  unexpended $1,323. 10 

Jane  30, 1895,  amount  expended  daring  fiscal  year 500.00 

July  1, 1895,  balance  unexpended 823. 10 

(See  Appendix  D  12.) 

13.  Five  Mile  River  Harbor^  Connecticut. — ^This  harbor  is  a  small  inlet 
over  a  mile  long  and  from  300  to  800  feet  wide,  on  the  north  shore  of 
Long  Island  Sound,  The  natural  low-water  depth  at  the  mouth  is 
about  3  feet,  shoaling  to  zero  halfway  up  the  harbor. 

The  project  for  improvement  proposed  in  a  reiwrt  on  a  survey  made 
in  1886,  and  adopted  under  an  appropriation  of  $5,000^  made  August 
11, 1888,  provides  for  dredging  a  channel  8  feet  deep  at  mean  low  water, 
100  feet  wide,  and  about  6,000  feet  long,  extending  to  the  head  of  the 
harbor.  The  estimate  of  cost  of  this  work  from  the  beginning,  as 
revised  in  1894,  is  $45,000. 

The  total  amount  appropriated  for  this  improvement  is  817,500,  Up 
to  July  1, 1894,  $14,665.85  had  been  expended,  and  a  channel  60  feet 
wide  and  3,580  feet  long  had  been  dredged  to  a  depth  of  8  feet  at  mean 
low  water,  extending  from  Long  Island  Sound  to  the  vicinity  of  the 
wharves.  A  contract  for  dredging  is  now  in  force,  under  which  during 
the  ensuing  year  the  channel  will  be  extended  farther  up  the  harbor. 

Future  appropriations  will  be  applied  to  widening  and  extending  the 
channel  as  projected. 

July  1, 1894,  balance  unexpended $334.15 

Amount  appropriated  by  act  of  August  17,1894 2,500.00 

2,834.15 
Jane  30,  1895,  amount  expended  during  fiscal  year 3. 85 

Julyl,  1895,  balance  unexpended 2, 830. 30 

July  1, 1895,  amount  covered  by  uncompleted  contracts 1, 975. 00 

July  1 ,  1895,  balance  available 855. 30 

{Amount  (estimated)  required  for  completion  of  existing  project 27, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1693. 

(See  Appendix  D  13.) 

14.  Stamford  Harbor^  Connecticut. — This  harbor  consists  of  a  bay, 
on  the  north  shore  of  Long  Island  Sound,  and  of  two  tidal  inlets, 
known  as  the  Kast  and  West  branches,  extending  up  to  the  city  of 
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Stamford.  The  original  depth  in  the  West  Branch  was  from  1  to  3 
feet,  gradually  increasing  in  the  bay  to  a  depth  of  12  feet;  the  East 
Branch  was  originally  a  small  marshy  creek,  deepened  by  private 
dredging  to  a  depth  of  about  8  feet  at  mean  low  water. 

The  project  of  improvement  adopted  in  1886  provided  for  dredging 
a  5-foot  channel  80  feet  wide  up  to  the  head  of  the  West  Branch.  This 
was  accomplished  in  1892.  In  that  ;fear  a  project  was  adopted  pro- 
viding for  enlarging  the  channel  of  the  West  Branch  to  150  feet  width 
and  7  feet  depth,  and  dredging  out  the  basin  between  the  harbor  lines 
at  the  head  of  this  branch ;  also  for  making  the  channel  of  the  East 
Branch  100  feet  wide  for  a  length  of  8,535  feet,  and  50  feet  wide  for  a 
length  of  1,200  feet,  with  depth  of  9  feet,  at  a  total  estimated  cost  of 
9123,500. 

July  1, 1894,  the  channel  of  the  East  Branch  had  been  made  60  feet 
wide  and  9  feet  deep,  or  nearly  so,  up  to  the  steamboat  dock,  with 
slightly  less  depth  and  width  above,  to  the  head  of  navigation.  Noth- 
ing had  been  done  in  the  West  Branch  under  the  project  of  1892 
except  a  small  amount  of  dredging  on  two  shoals. 

During  the  past  fiscal  year  a  few  bowlders  were  removed  from  the 
edge  of  the  channel  of  the  East  Branch  under  a  balance  of  the  appro- 
priation of  1892,  and  a  contract  has  been  entered  into  for  dredging  in 
both  sides  of  the  harbor,  under  which  work  has  not  yet  been  begun. 

The  total  amount  appropriated  for  this  harbor  since  the  beginning 
of  improvement  in  1886  is  $45,000,  of  which  $25,000  has  been  or  will 
be  applied  to  the  existing  project. 

Future  appropriations  will  be  applied  to  widening  and  deepening  the 
channel  as  projected. 

July  1,  1894,  balance nnezpended $726.29 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

10,726.29 
June  30,  1895,  amount  expended  during  fiscal  year 716.32 

July  1.  1895,  balance  unexpended 10,009.97 

July  1,  1895,  amount  covered  by  uncompleted  contracts 9, 000. 00 

July  1,  1895,  balance  available 1,009.97 

{Amount  (estimated)  required  for  completion  of  existing  project 98, 500. 00 

AniounttnatcanbenroAtablyexpendedinfiscalyearending  JuneSO,  1897  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  14.) 

15.  Harbor  at  Cos  Cob  and  Mianns  RiveVy  Connecticut. — ^This  harbor 
is  a  small  inlet  on  the  north  shore  of  Long  Island  Sound,  extending 
inland  about  2  miles  to  the  village  of  Mianns.  The  natural  low- water 
channel  was  rather  narrow  and  bordered  by  inud  flats,  with  a  depth  of 
12  feet  or  more  at  the  entrance,  decreasing  to  about  4  feet  just  below 
the  railroad  bridge,  halfway  up  the  inlet,  and  thence  to  Mianus,  decreas- 
ingto  less  than  2  feet. 

The  project  for  improvement,  adopted  in  1892,  provides  for  dredging 
to  make  a  channel  6  feet  deep  at  mean  low  water,  with  150  feet  width 
to  the  railroad  bridge,  and  thence  to  Mianns  100  feet  wide,  estimated  to 
cost  $36,000. 

Up  to  July  1, 1894,  the  channel  had  been  made  150  feet  wide  and  6 
feet  deep  at  mean  low  water  up  to  the  railroad  bridge. 

The  river  and  harbor  act  of  1894  appropriated  $4,000  for  continuing 
the  improvement  and  for  a  survey  with  a  view  to  making  a  turning 
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basin.  The  survey  has  been  made  and  a  contract  for  dredging  has  been 
entered  into,  but  work  under  it  has  not  yet  begun. 

The  total  amount  appropriated  for  this  improvement  is  $11,000. 

With  the  available  fands  the  dredged  channel  will  be  extended  above 
the  railroad  bridge;  ftiture  appropriations  will  be  applied  to  further 
extension  of  the  channel,  as  projected. 

July  1, 1894,  balance  unexpended $417. 53 

Amount  appropriated  by  act  of  Aagnst  17,  1894 4, 000. 00 

4,417.53 
June  30,  1895,  amount  expended  during  fiscal  year 389. 60 

July  1,  1895,  balance  unexpended 4,027.93 

July  1,  1895,  amount  covered  by  uncompleted  contracts 8, 069. 00 

July  1,  1895,  balance  available 958.93 

{Amount  (estimated)  required  for  completion  of  existing  project 25. 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  JuneSO,  1897      4, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  15.) 

.  16.  Port  Chester  Harbor^  Neio  YorK — ^This  harbor,  at  the  boundary 
between  the  States  of  Xew  York  and  Connecticut,  consists  of  a  bay 
opening  into  Long  Island  Sound  at  the  mouth  of  Byram  River  and  of 
the  lower  part  of  the  river  itself,  which  is  navigable  for  about  a  mile 
above  its  mouth. 

The  original  available  depth  in  the  river  was  not  more  than  a  foot  at 
low  water,  and  Salt  Eock  in  the  river  and  Sunken  Rock  in  the  bay  were 
considered  dangerous  obstructions. 

The  project  for  improvement,  adopted  in  1871,  provided  for  the  re- 
moval of  these  rocks  fo  9  and  11  feet  depth,  respectively,  and  for  the 
construction  of  a  breakwater  at  Byram  Point,  at  the  mouth  of  the  har- 
bor, the  estimated  cost  being  $96,632. 

In  1884  the  project  was  extended  to  provide  for  dredging  a  channel 
2J  feet  deep  and  from  60  to  100  feet  wide  from  the  bay  to  the  vicinity 
of  the  village  wharves. 

In  1888  the  project  was  further  modified  to  omit  the  removal  of  Sunken 
Rock  and  to  build  a  breakwater  from  that  rock  to  Byram  Point,  which 
should  also  serve  as  a  beacon  on  the  rock.  A  revised  estimate,  made 
in  1890,  in  accordance  with  the  modification,  reduced  the  cost  of  com- 
pletion by  about  $40,000. 

Up  to  July  1, 1894,  Salt  Rock  had  been  removed  to  9  feet  depth,  a 
channel  2 J  feet  deep  had  been  dredged  from  60  to  100  feet  wide  up  to 
within  160  feet  of  Port  Chester  bridge  and  25  feet  wide  to  the  bridge, 
and  the  breakwater  had  been  completed  to  its  full  length,  855  feet,  except 
the  enlargement  necessary  to  make  the  oater  end  permanent. 

The  dredging  and  rock  removal  have  resulted  in  admitting  safely 
vessels  of  greater  draft  than  formerly.  The  partial  completion  of  the 
breakwater  has  served  to  mark  Sunken  Rock  and  to  shelter  a  small 
anchorage  area  at  the  mouth  of  the  river. 

During  the  past  fiscal  year  the  outer  end  of  the  breakwater  was 
enlarged  and  dredging  was  begun,  under  a  contract  not  yet  completed, 
to  deepen  the  channel  in  the  bay. 

Future  appropriations  will  be  applied  to  maintaining  the  existing 
work,  if  necessary,  and  to  enlarging  the  dredged  channel. 
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July  1, 1894,  balance  unexpended $224.26 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

5,224.26 
June  30,  1895,  amount  expended  during  fiscal  year 1,291.44 

July  1,  1895,  balance  unexpended 3,932.82 

July  1,  1895,  outstanding  liabilities $33.17 

July  1,  1895,  amount  covered  by  uncompleted  contracts 3, 813. 47 

3, 846. 64 

July  1,  1895,  balance  available 86.18 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  profi  tably  expended  in  fi seal  year  endin  g  June  30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^893. 

(See  Appendix  D  16.) 

17,  Larchmont  Harbor j  New  York. — This  is  a  bay  about  half  a  mile 
wide  and  extending  three-quarters  of  a  mile  inland,  with  a  depth 
gradually  diminishing  irom  18  feet  at  and  near  the  mouth.  The  mouth 
of  the  bay  was  obstructed  by  two  rocks  (Umbrella  Rock  and  Huron 
Bock)  always  covered,  and  owing  to  its  width  the  harbor  anchorage 
was  little  protected  from  easterly  and  southerly  storms. 

A  survey  was  ordered  by  Congress  in  1888,  and  afterwards  a  project 
was  adopted  for  connecting  Umbrella  Eock  with  the  west  shore  and 
Huron  Bock  with  the  east  shore  by  riprap  breakwaters,  which  would 
sufl&ciently  mark  the  rocks  and  would  cover  the  harbor.  The  esti- 
mated cost  of  the  project  was  $105,000. 

Up  to  July  1,  1894,  $4,879.05  had  been  expended  in  constructing  74 
linear  feet  of  the  Umbrella  breakwater  and  64  linear  feet  of  the  Huron 
breakwater,  the  location  being  over  the  rocks.  The  breakwaters  serve 
to  mark  the  rocks,  but  are  not  long  enough  to  afford  any  appreciable 
shelter. 

No  work  has  been  done  during  the  past  fiscal  year. 

Future  appropriations  should  be  applied  to  completing  the  break- 
waters. 

July  1, 1894,  balance  anexpended $120. 95 

July  1, 1895,  balance  unexpended 120. 95 

I  Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  17.) 

18.  East  Chester  Creek,  New  York. — ^This  is  a  small  tidal  stream  empty- 
ing into  Pelham  Bay.  It  was  navigable  at  high  tide  only,  for  vessels 
drawing  7  feet,  up  to  Lockwoods,  a  distance  of  2J  miles.  The  rise  of 
tide  is  7.1  feet. 

The  project  for  improvement  adopted  in  1872  and  subsequently  mod- 
ified provided  for  a  channel  9  feet  deep  at  mean  high  water,  extending 
to  a  pjoint  3,000  feet  above  Lockwoods  and  terminating  at  the  upper  end 
in  a  tidal  basin.  Part  of  the  lower  course  of  the  channel  was  to  be 
protected  by  dikes,  and  the  whole  work  was  estimated  to  cost  $221,000. 

In  1891  this  estimate  was  revised  and  reduced,  omitting  the  dikes, 
which  then  seemed  unnecessary  for  maintaining  the  channel,  and  the 
project  for  improvement,  as  revised  and  modiiied,  consists  in  making 
and  maintaining  a  channel  100  feet  wide  and  9  feet  deep  at  mean  high 
water  (about  2  feet  at  low  water),  extending  from  Pelham  Bay  up  the 
creek  3,000  feet  above  Lockwoods,  and  in  removing  rocky  obstructions 
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from  the  mouth  of  the  creek,  at  an  estimated  cost  from  the  beginniDg 
of  $124,000. 

Up  to  July  1,  1894,  $69,000  had  been  appropriated  and  expended 
upon  this  improTement,  in  dredging  and  rock  removal  to  make  a  chan- 
nel 9  feet  deep  at  high  water  (2  feet  at  low  water),  with  width  of  125 
feet,  to  the  head  of  Goose  Island,  one-half  mile  from  the  mouth  of  the 
creek;  thence  to  Town  Dock  with  width  of  100  feet;  thence  to  Locic- 
woods  with  nearly  the  same  width;  thence  for  about  1,300  feet  above 
the  drawbridge  with  60  feet  width.  Above  Town  Dock  1,235  linear 
feet  of  diking  had  been  built  to  sustain  the  sides  of  the  channel. 

Under  the  appropriation  of  $12,000  in  1894,  during  the  past  fiscal 
year  the  channel  has  been  dredged  to  the  upper  limit  of  the  project 
with  full  depth  aud,  excepting  a  small  section,  with  full  width.  This 
section  will  be  completed  under  the  contract  now  m  force. 

The  channel  between  Town  Dock  and  Lockwoods  has  shoaled  near 
the  banks,  and  the  present  available  width  is  not  over  50  feet. 

Future  appropriations  should  be  applied  to  removing  shoals  from  the 
ch^innel  and  restoriug  the  full  width. 

Amount  appropriated  by  act  of  August  17,  1894 $12,000.00 

June  30, 1895,  amount  expended  during  fiscal  year 7, 229. 86 

July  1,  1895,  balance  unexpended 4, 770. 14 

July  1, 1895,  outstanding  liabilities $3,  700. 98 

July  1,  1895,  amount  covered  by  uncompleted  contracts 653.04 

4,354.02 

July  1, 1895,  balance  available 416.12 

{Amount  (estimated)  required  for  completion  of  existing  project 43, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending .)  uue  30, 1897    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  18.) 

19.  Greenport  Harbor,  New  Tark. — This  harbor,  at  the  eastern  end  of 
Long  Island,  is  exposed  to  easterly  storms.  Its  anchorage  ground, 
which  was  sheltered  by  Joshua  Point,  has  materially  shoaled  by  the 
erosion  of  the  point  and  by  the  influx  of  drifting  sand. 

The  x>roject  of  improvement,  adopted  in  1882,  provided  for  the  con- 
struction of  a  riprap  breakwater  extending  from  Joshua  Point  1,700 
feet  in  a  southeasterly  course  to  arrest  drifting  sand,  to  check  the  ero- 
sion of  the  point,  and  to  increase  the  sheltered  area.  Its  cost  was 
estimated  at  $46,000. 

In  1890  the  project  was  modified  to  provide  for  increasing  the  height  of 
the  breakwater  from  3  feet  above  high  water  to  5  feet  instead  of  extend- 
ing it,  and  to  apply  the  rest  of  the  estimated  amount  for  completion  to 
dredging  and  enlarging  the  anchorage  basin. 

Up  to  July  1, 1894,  $46,000  had  been  appropriated  for  this  work;  the 
breakwater  had  been  completed,  and  dredging  had  been  done  to  increase 
the  area  of  sheltered  anchorage  and  to  deepen  the  entrance  to  Sterling 
Basin,  a  sheltered  cove  used  for  wintering  vessels.  The  project  was 
completed  in  September,  1893. 

During  the  past  fiscal  year  nothing  was  done. 

No  further  work  is  prox)osed,  and  no  additional  appropriation  is 
required. 

July  1,  1894,  balance  unexpended $1, 296. 77 

June  30,  1895,  amount  expended  during  fiscal  year 11. 75 

July  1,  1895,  balance  unexpended 1, 284. 02 

(See  Appendix  D  19.)  ^  r^r^aTr> 
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^.  Part  Jefferion  Harbor^  New  York. — This  harbor  is  a  large  and 
deep  inland  bay,  with  a  narrow  entrance  or  inlet,  outside  of  which  *wa8 
originally  a  shoal  with  4  feet  depth  at  low  water.  The  location  of  the 
inlet  is  one  of  the  most  exposed  on  Long  Island  Sound. 

Under  a  project  adopted  in  1871  and  modified  in  1873  and  1877  an 
east  jetty  1,390  feet  long  and  a  west  jetty  940  feet  long  were  built,  both 
with  scant  cross  section,  and  a  channel  8  feet  deep  and  100  feet  wide 
was  dredged  through  the  bar.  The  work  was  completed  in  1883,  at  a 
total  cost  of  (79,000. 

By  order  of  Congress  an  examination  of  Port  Jefferson  Inlet  was  made 
in  1888,  and  subsequently  a  project  was  adopted  for  repairing  and 
enlarging  the  jetties  and  dredging  to  make  a  channel  10  feet  deep  and 
200  feet  wide,  at  an  estimated  cost  of  $90,000. 

Under  this  project,  up  to  July  1, 1894,  the  jetties  had  been  enlarged, 
though  not  to  the  extent  required,  and  the  channel  had  been  made  the 
projected  depth  and  width. 

The  river  and  harbor  act  of  1894  appropriated  $7,500  for  this  improve- 
ment and  directed  that  it  be  applied  to  the  project  for  12  feet  depth, 
mentioned  in  the  report  upon  the  preliminary  examination  of  1889.  The 
project  was  therefore  modified  accordingly,  and  now  consists  in  repair- 
ing and  extending  the  jetties  and  in  dredging  to  make  a  channel  200 
feet  wide  and  12  feet  deep  at  jnesLix  low  water,  at  an  estimated  cost 
from  the  beginning,  in  1890,  of  $145,000,  of  which  $42,500  has  been 
appropriated. 

During  the  past  fiscal  year  a  contract  has  been  made  for  dredging  a 
channel  12  feet  deep  at  mean  low  water  and  about  100  feet  wide  through 
the  bar  at  the  harbor  entrance.  This  work  is  about  to  be  begun  and 
will  be  completed  during  the  ensuing  year. 

The  total  amount  appropriated  for  improvement  of  Port  Jefferson 
Harbor  since  work  by  the  United  States  was  begun  in  1871  is  $121,500, 
of  which  $42,500  has  been  appropriated  for  the  existing  project. 

Future  appropriations  will  be  applied  to  completing  and  maintain- 
ing the  12-foot  channel  and  to  repairing,  enlarging,  and  extending  the 
jetties. 

July  1,  1894,  balance  uuexpended $1,199.01 

Amoant  appropriated  by  act  of  August  17,  1894 7, 500. 00 


8,699.01 
June  30,  1895,  amount  expended  during  fiscal  year 41. 55 


(Amount  (estimated)  required  for  completion  of  existing  project 102, 500. 00 
AmountthatcanbeprontablyexpendedinfiscalyearendinjB^  June30,1897      7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2^ of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  20.) 

J^l.  Huntington  Harbor^  New  Torh — ^This  is  a  tidal  inlet,  extending 
soutlhward  from  Huntington  Bay  to  the  village  of  Hautiugton.  It  is 
about  2  miles  long,  quite  narrow,  and  landlocked,  and  has  a  natural 
available  depth  of  nearly  8  feet  at  mean  low  water  up  to  within  three- 
fourths  of  a  mile  of  the  head  of  the  harbor,  where  the  low- water  depth 
shoaled  gradually  to  zero. 


I 


July  1, 1895,  balance  unexpended 8,657.46 

July  1, 1895,  amoant  covered  by  uncompleted  contracts 7, 020.  Oq  | 

July  1, 1895,  balance  available 1,637.46  i 
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In  1872-73  a  channel  8  feet  deep  and  150  feet  wide  was  dredged  in 
the  upper  part  of  the  harbor  by  the  United  States  at  a  cost  of  $22,500. 
Within  ten  years  following  this  had  nearly  filled  up. 

In  1884  a  survey  was  ordered  by  Congress,  and  subsequently  a  proj- 
ect for  improvement  was  adopted,  providing  for  redredging  a  channel 
8  feet  deep  and  100  feet  wide  up  to  the  upper  wharves,  at  an  estimated 
cost  of  $32,000.  The  estimate  includes  also  a  pile  protection  for  part 
of  the  channel,  but  it  seems  probable  that  equally  good  results  can  be 
obtained  by  applying  the  funds  to  dredging  a  greater  width. 

Up  to  July  1, 1894,  the  8-foot  channel  had  been  dredged  105  feet  wide 
to  the  bend  at  the  steamboat  landing,  with  width  of  185  feet  at  the 
bend,  and  thence  to  the  upper  landings  90  feet  wide. 

During  the  past  fiscal  year  a  contract  for  dredging  has  been  entered 
into  to  widen  the  channel  in  the  upper  harbor.  Work  under  this  con- 
tract will  begin  early  in  the  ensuing  year. 

The  total  amount  appropriated  for  this  harbor  since  the  beginning  of 
work  in  1872  is  $39,500,  of  which  $17,000  was  appropriated  for  work 
under  the  existing  project. 

Future  appropriations  will  be  applied  to  dredging  to  maintain  and 
further  widen  and  extend  the  channel. 

Jnly  1, 1894,  balance  unexpended $209.99 

Amount  appropriated  by  act  of  August  17,  1S94 2,000.00 

2,209.99 
June  30, 1895,  amount  expended  during  fiscal  year 1.50 

July  1,  1895,  balance  unexpended 2,208.49 

July  1,  1895,  amount  covered  by  uncompleted  contracts 1, 680. 00 

July  1, 1895,  balance  available 528.49 


\    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Maroh  3, 1893. 
(See  Appendix  D  21.) 

22,  Glen  Cove  Harbor ^  New  York. — This  harbor  is  an  inlet  on  the  east 
side  of  Hempstead  Harbor,  which  is  accessible  only  at  high  tide,  and  a 
breakwater  was  needed  to  shelter  vessels  while  at  anchor  waiting  for 
tides. 

The  project  for  improvement,  adopted  in  1888,  provided  for  a  riprap 
breakwater  about  2,500  feet  long,  extending  in  a  west-southwesterly 
direction  from  the  northwest  corner  of  the  Glen  Cove  Dock,  the  top  to 
be  5  feet  wide  and  3  feet  above  mean  high  water,  and  slopes  to  be  1  on  1. 
Its  estimated  cost  was  $20I,%0.  In  1895  the  project  was  modified  to 
limit  the  length  of  the  breakwater  to  about  2,000  feet,  and  revised  esti- 
mates were  made,  based  upon  the  cost  of  work  already  done  and  reduc- 
ing the  estimate  of  cost,  from  the  beginning  of  work  in  1888,  to  $135,000. 

Up  to  July  1, 1894, 1,076  linear  feet  of  the  breakwater  had  been  built 
to  nearly  full  cross  section,  affording  a  small  area  of  shelter  which 
enabled  vessels  to  use  the  main  landing  in  all  weather  and  to  lie  at 
anchor  securely  until  the  rise  of  tide  made  the  inner  harbor  at  Glen 
Cove  navigable. 

During  the  past  fiscal  year  the  breakwater  had  been  extended  213 
linear  feet,  making  its  total  length  1,289  feet. 

Future  appropriations  will  be  applied  to  extending  the  breakwater  as 
projected. 
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July  1,  1894,  balance  unexpended $238.23 

Amount  appropriated  by  act  of  August  17, 1894 10,000.t)0 

10, 232. 23 
June  30, 1895,  amount  expended  during  fiscal  year 6, 970. 66 

July  1,  1895,  balance  unexpended 3,261.57 

July  1,  1895,  outstanding  liabilities 2,762.70 

July  1,  1896,  balance  available 498.87 

{Amount  (estimated)  required  for  completion  of  existing  project 80, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  80, 1897    10, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  22.) 

^.  Flushing  Bay.  New  York. — ^Before  improvement  the  available 
depth  in  this  broad,  shallow  bay,  and  in  the  channel  leading  up  to 
Flushing,  was  leiss  than  4  feet  at  mean  low  water. 

The  project  for  improvement,  adopted  in  1879,  contemplated  building 
16,700  feet  of  diking  to  form  a  tidal  basm  which,  by  filling  and  discharg- 
ing through  the  main  channel,  would  maintain  a  channel  depth  of  6  feet 
or  more  at  mean  low  water,  after  once  dredging.  The  bottom  is  soft 
mud.    The  estimated  cost  of  this  work  was  $173,500. 

In  1888  the  project  was  modified  to  omit  part  of  the  diking,  which 
then  appeared  unnecessary,  and  in  1891,  at  the  request  of  many  citi- 
zens, the  extension  of  dikes  was  wholly  omitted  from  the  project. 

Up  to  July  1, 1894,  4,663  linear  feet  of  diking  had  been  built,  and  the 
channel  of  100  feet  width  and  6  feet  depth  at  mean  low  water  had  been 
dredged  and  redredged. 

During  the  past  fiscal  year  a  contract  has  been  entered  into  for  dredg- 
ing to  maintain  and  widen  the  channel.  Work  under  this  contract  will 
begin  early  in  the  ensuing  year. 

The  total  amount  appropriated  for  this  improvement  is  $119,000. 

The  further  work  in  Flushing  Bay  consists  m  repair  and  maintenance 
of  the  dredged  channel.  It  has  been  found  expedient  to  dredge  to  a 
greater  depth  than  6  feet  iu  order  to  maintain  a  depth  of  6  feet  for  more 
than  one  season. 

Jnly  1,  1894,  balance  unexpended $591.25 

Amount  appropriated  by  act  of  August  17;  1S94 4^000.00 

4,591.25 
June  30;  1895,  amount  expended  during  fiscal  year 395.27 

Jnly  1,  1S95;  balance  unexpended 4, 195.98 

July  1;  1895;  amount  covered  by  uncompleted  contracts 3, 510. 00 

July  1,  1895,  balance  available 685.98 

{Amount  (estimated)  required  for  completion  of  existing  project 54, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 1897      4;  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  23.) 

^.  Patchogue  River j  New  Yarh. — This  is  a  shallow  tidal  inlet  extend- 
ing about  a  mile  northward  from  the  shore  of  Great  South  Bay,  Long 
Isktnd,  to  the  village  of  Patchogue.  The  natural  depth  in  the  stream 
and  over  a  bar  at  the  mouth  was  from  2  to  3  feet  at  mean  low  water 
and  the  rise  of  tide  is  about  1  foot. 

In  1880  and  again  in  1886  examinations  were  made  by  order  of  Con- 
gress, and  subsequently  a  project  was  adopted  for  making  a  channel  6 
feet  deep  at  mean  low  water  and  60  feet  wide  up  to  the  village  wharves, 
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to  be  protected  at  the  moutb  by  a  jetty  ou  the  west  side,  at  an  esti- 
mated cost  of  $40,000. 

Up  to  July  1 ,  1894,  $23,000  had  been  appropriated  for  this  work,  and 
had  been  nearly  all  expended  in  constructing  1,340  linear  feet  of  jetty  and 
Di  dredging  a  channel  6  feet  deep  and  50  feet  wide  from  Great  South  Bay 
about  half  way  up  to  the  village;  inside  the  mouth  of  the  river  the  chan- 
nel is  from  50  to  150  feet  wide,  being  enlarged  by  private  work  mainly. 

The  existing  channel  affords  access  to  the  wharves  in  the  lower  part 
of  the  river,  but  should  be  extended  to  the  head  of  the  stream  to 
make  it  generally  useful. 

During  the  past  fiscal  year  no  work  was  done. 

The  available  funds  will  be  applied  to  dredging  during  the  ensuing 
year  as  soon  as  arrangements  can  be  made  for  disposing  of  the  dredged 
material  with  economy. 

July  l,18d4)  balance  unexpended $594.20 

Amoant  appropriated  by  act  of  Augnst  17, 18d4 4,000.00 

4,5d4.20 
June  30, 1895,  amount  expended  during  fiscal  year 552.50 

July  1, 1895,  balance  unexpended 4, 041. 70 

{Amount  (estimated)  reauired  for  completion  of  existing  project 13, 000. 00 

Amounttbat  can  be  nrontably  expended  in  fiscal  year  ending  JuneSO,  1897  4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  24.) 

25.  Browns  Creek^  8ayville,  If.  T. — ^This  is  a  narrow  stream  extending 
northward  from  Great  South  Bay  to  the  Say  ville  highway  bridge,  above 
which  it  is  wholly  a  fresh-water  creek.  The  natural  depth  in  the  creek 
was  from  1  to  3  feet  at  low  tide,  and  on  a  bar  at  the  month  it  was  less 
that  1  foot 

A  snrvey  was  made  by  order  of  Congress  in  1889  and  a  project  was 
adopted  for  making  the  creek  100  feet  wide  and  4  feet  deep  at  mean 
low  water,  the  entrance  channel  to  be  protected  by  riprap  jetties  on 
either  side,  at  a  total  estimated  cost  of  146,000. 

The  total  amount  appropriated  for  this  work  is  $21,000. 

July  1, 1894,  the  west  jetty  had  been  completed  to  a  length  of  492 
feet  and  the  east  jetty  to  438  feet.  A  channel  100  feet  wide  and  4  feet 
deep  at  mean  low  water  had  been  dredged  1,893  feet  long,  extending  up 
the  stream.  This  channel  was  freely  used  by  oyster  boats  for  refuge, 
and  private  canals  cut  through  the  adjacent  meadows  were  used  for  tiie 
same  purpose. 

During  the  past  fiscal  year  no  work  was  done. 

The  available  funds  specifically  appropriated  for  maintenance  of  the 
channel  will  be  so  applied  during  the  ensuing  year. 

Future  appropriations  should  be  applied  to  extending  the  channel  as 
far  up  the  stream  as  may  be  necessary. 

July  1, 1894,  balance  unexpended $200.83 

Amount  appropriated  by  act  of  August  17, 1894 4, 000. 00 

4^200.^ 
June  30,  1895,  amount  expended  during  fiscal  year 2. 11 

July  1, 1895,  balance  unexpended 4, 198. 72 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  endiuff  June  30, 1897     4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lUGd  and  1867  and  of  sundry  oivil  act  of  March  3, 1893. 

(See  Appendix  D  25.)  ^.g.,,^^^  ^^  Google 
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26.  Bemoving  eunken  vessels  or  craft  obstriicting  or  endangering- navi- 
gation.— 1.  The  Bchooner  Clara  JE.  Simpson  was  sunk  in  Long  Island 
Sound,  off  Eatons  Keck  light-bonse,  by  collision  with  a  steamer  on  the 
night  of  December  4, 1 894.  She  lay  in  about  15  fathoms  depth  of  water, 
and  an  examination  showed  that  no  part  of  the  vessel  except  the  masts 
.  came  within  30  feet  of  the  water  surface.  The  masts  were  removed 
during  the  examination,  January  17,  18, 1895. 

2.  The  schooner  Geo.  Hotchkiss  was  drawn  up  on  the  flats  in  Kew 
Haven  Harbor,  Connecticut,  about  ten  years  ago,  and  abandoned  then. 
Subsequently  she  was  moved  into  another  part  of  the  harbor  and  out- 
side the  harbor  lines.  She  is  completely  dismantled  and  by  authority 
of  the  Secretary  of  War  she  will  be  destroyed  without  cost  to  the 
United  States. 

3.  The  bark  Roppet  was  towed  into  Manhasset  Bay,  New  York,  about 
six  years  ago,  and  proving  useless  was  dismantled  and  abandoned, 
together  with  two  canal-boat  hulks  lying  alongside  her.  After  duly 
advertising,  a  contract  for  removal  of  the  three  hulks  was  entered  into, 
and  the  work  is  now  in  progress. 

The  amount  expended  during  the  year  upon  removal  of  these  wrecks 
was  $111.90. 
(See  Appendix  D  26.) 

EXAMINATIONS  AND  SURVEY  MADE  IN  COMPLIANCE  WITH   RIVER  AND 
HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examinations  and  survey  of  the  following  localities, 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  engineer, 
Col.  H. M. Robert,  Corps  of  Engineers,  and  reports  thereon  submitted: 

1.  Preliminary  examination  of  harbor  of  West  Haven,  and  West  River 
from  the  steam  railroad  crossing  to  the  main  channel  of  New  Haven  Har- 
bor^ Connecticut. — Colonel  Robert  submitted  report  of  examination 
November  8, 1894.  He  is  of  opinion,  concurred  in  by  this  oflSce,  that 
this  locality  is  worthy  of  improvement  by  the  General  Government. 
N'o  survey  is  necessary  at  this  time,  the  results  of  one  made  in  1875, 
with  the  observations  made  on  this  preliminary  examination,  affording 
sufBcient  data  for  the  preparation  of  plan  and  estimate  for  this  improve- 
ment. The  reiK)rt  was  transmitted  to  Congress  and  printed  in  House 
Ex.  Boc.  So.  27,  Fifty-third  Congress,  third  session.  (See  also  Appen- 
dix D  27.) 

2.  Preliminary  examination  of  Black  Rock  Harbor y  Connecticut. — Colo- 
nel Robert  submitted  report  of  examination  October  3, 1894.  It  is  his 
opinion,  concurred  in  by  this  oflftce,  that  this  locality  is  worthy  of 
improvement  by  the  General  Government  so  far  as  relates  to  deepening, 
widening,  extending,  and  i)rotecting  the  existing  channel.  No  survey 
is  necessary  to  prepare  plan  and  estimate  for  improvement.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  46, 
Fifty-third  Congress,  thinl  session.    (See  also  Appendix  D  28.) 

3.  Preliminary  examination  of  Greenwich  Harbor j  Connecticut. — Colo- 
nel Robert  submitted  report  of  examination  November  26, 1894.  He 
considers  the  locality  worthy  of  improvement  by  the  General  Govern- 
ment, and  his  opinion  is  concurred  in  by  this  oflBce.  It  is  estimated 
that  ^250  will  be  required  to  make  the  necessary  survey  for  the  prepa- 
ration of  project  and  estimate  of  cost  of  improvement.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  25, 
Fifty-third  Congress,  third  session.    (See  also  Appendix  D  29.) 

4.  Preliminary  examination  of  Byram  Harbor,  Oonn^ft<m<.— Colonel 
Robert  submitted  report  of  examination  November  26, 1894.    He  is  of 
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opinion,  concurred  in  by  this  office,  that  the  Io<sa1ity  is  worthy  of  improve- 
ment by  the  General  Government.  The  survey  necessary  for  prepara- 
tion of  plan  and  estimate  of  cost  of  improvement  may  be  made  for  $250. 
The  report  was  transmitted  to  Congress  and  printed  in  House  £x.  Doc. 
Uo.  23,  Fifty-third  Congress,  third  session.    (See  also  Appendix  D  30.) 

5.  Preliminary  examination  o/Byrams  Cove  Harbor^  MemachiLsetts. — 
Efforts  to  locate  this  harbor  have  been  unsuccessful,  and  it  is  presumed 
the  locality  intended  to  be  examined  is  Byram  Harbor,  Connecticut, 
for  which  provision  was  also  made  in  the  act.  A  report  of  examination 
of  the  latter  harbor  is  submitted  herewith  as  Appendix  D  30. 

6.  Prelimiiiary  examination  of  Port  Chester  Harbor  J  New  Yorlc. — Colo- 
nel Robert  submitted  report  of  examination  October  26, 1894.  Jn  his 
opinion,  concurred  in  by  this  office,  the  locality  is  worthy  of  further 
improvement  by  the  United  States,  with  the  object  of  deepening  and 
widening  the  channel.  Sufficient  information  is  already  on  hand  for 
preparation  of  plans  and  estimate  of  cost  of  the  desired  improvement. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  45,  Fifty-third  Congress,  third  session.    (See  also  Appendix  D  31.) 

7.  Preliminary  examination  of  Milton  Harbor  at  Milton  Pointy  New 
York. — Colonel  Robert  submitted  report  of  examination  November  26, 
1804.  It  is  his  opinion,  concurred  in  by  this  office,  that  the  locality  is 
not  worthy  of  improvement  by  the  General  Government.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  23, 
Fifty-third  Congress,  third  session.    (See  also  Appendix  D  32.) 

8.  Preliminary  examination  of  Echo  Bay  and  New  Bochelle  Harbor j 
New  York. — Colonel  Robert  submitted  report  of  examination  Novemb<*r 
24, 1894.  He  considers  the  locality  not  worthy  of  improvement  by  the 
General  Government,  and  this  opinion  is  concurred  in  by  this  office. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  38,  Fifty-third  Congress,  third  session.    (See  also  Appendix  D  33.) 

9.  Preliminary  examination  of  harbor  of  u^reenporty  N,  Y. — Colonel 
Robert  submitted  report  of  examination  October  26, 1894.  He  is  of 
opinion,  concurred  in  by  this  office,  that  the  locality  is  worthy  of  further 
improvement  by  the  United  States  with  the  object  in  view  of  deepen- 
ing the  anchorage  ground  i  n  Sterling  Basin  and  widening  and  deepening 
its  approaches.  The  surveys  already  made  afford  essential  informatiou 
for  preparation  of  plans  and  estimates  of  cost  of  improvement.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No. 
44,  Fifty-third  Congress,  third  session,    ^ee  also  Appendix  D  34.) 

10.  Preliminary  examination  of  Cold  Spring  Harbor,  New  York. — 
Colonel  Robert  submitted  report  of  examination  November  28,  1894. 
He  does  not  consider  the  locality  worthy  of  improvement  by  the  Gen- 
eral Government,  and  this  opinion  is  concurred  in  by  this  office.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No. 
43,  Fifty-third  Congress,  third  session.    (See  also  Appendix  D  35.) 

11.  Preliminary  examination  of  Hempstead  Harbor,  New  York. — Colo- 
nel Robert  submitted  report  of  examination  December  31, 1894.  He 
reports  that  work  for  improvement  of  this  locality  is  being  carried  on 
under  appropriations  made  by  Congress  for  improving  Glen  Cove  Har- 
bor, and  that  he  does  not  consider  the  locality  as  worthy  of  improve- 
ment by  the  General  Government,  except  to  the  extent  contemplated 
by  the  present  project.  His  views  are  concurred  in  by  this  office.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No. 
163,  Fifty-third  Congress,  third  session.    (See  also  Appendix  D  36.) 

l:^.  Preliminary  examination  of  Woodsburg  Channel,  Hempstead  Bay, 
New  York. — Colonel  Robert  submitted  report  of  examination  November 
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24,  1894.  He  does  not  consider  the  locality  worthy  of  improvement 
by  the  General  Government,  and  his  views  are  concurred  in  by  this 
office.  The  report  was  transmitted  to  Congress  and  printed  in  House 
Ex.  Doc.  No.  68,  Fifty-third  Congress,  third  session.  (See  also  Appen- 
dix D  37.) 

13,  Survey  of  Cos  Cob  Harbor  and  Mianus  River^  Connecticut. — The 
river  and  harbor  act  of  Aogust  17, 1894,  in  the  item  making  an  appro- 
priation for  improving  harboV  at  Cos  Cob  and  Mianus  River,  Connecti- 
cut, provides  for  a  survey  of  the  lower  part  of  the  harbor  with  a  view 
of  making  a  turning  basin  therein.  Colonel  liobert  submitted  report  of 
the  results  of  the  survey  thus  provided  for  June  19, 1895.  He  presents 
project  for  widening,  by  dredging,  the  channel  in  the  lower  part  of  the 
harbor  to  serve  the  purposes  of  a  turning  or  anchorage  basin,  and  esti- 
mates the  cost  of  the  work  at  $18,000.    (See  Appendix  D  38.) 

Colonel  Robert  was  also  charged  with  the  duty  of  making  surveys  of-*- 

i.   Westport  Harbor^  Connecticut. 

2.  Nor  walk  Harbor ^  Connecticut. 

The  reports  of  the  results  of  these  surveys  will  be  duly  submitted 
when  received. 

IMPBOVEMENT  OP  HUDSON  BIVEB  AND  NEW  YOBK  HABBOB  AND  OF 
RIVEBS  AND  HABBOBS  IN  THEIB  VICINITY,  NEW  YOBK  AND  NEW 
JEBSEY,  OF  BIVEBS  AND  HABBOBS  IN  SOUTHWESTEBN  PABT  OF 
L.ONO  ISLAND  AND  NEAB  STATEN  ISLAND,  NEW  YOBK,  AND  IN 
NOBTHEASTEBN  NEW  JEBSEY. 

This  district  was  in  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps 
of  Engineers,  having  under  his  immediate  orders  Lieut.  Robert  Mc- 
Gregor, Corps  of  Engineers;  and  in  the  temporary  charge  of  Lieuten- 
ant McGregor  from  July  6  to  October  23, 1894. 

i.  Hudson  Birerj  New  York. — The  improvement  of  this  river  was 
restricted,  prior  to  1892,  by  the  wording  of  the  appropriation  acts  to 
that  part  of  it  lying  between  l^roy,  at  the  head  of  navigation,  0  miles 
above  Albany,  and  New  Baltimore,  about  14  miles  below  Albany. 

Before  the  improvement  was  begun  the  navigable  depth  in  the  chan 
nel  between  New  Baltimore  and  Albany  was  7^  feet  at  mean  low  water 
between  Albany  and  Troy,  4  feet. 

The  mean  range  of  tides  at  State  Dam  at  Troy  is  0.80  foot ;  at  Albany 
2.32  feet;  and  at  New  Baltimore,  3.42  feet. 

The  plan  of  improvement  adopted  in  1867  proposed  making  the  navi 
gable  depth  between  New  Baltimore  and  Albany  11  feet,  and  between 
Albany  and  Trojr  9  feet.  This  was  to  be  accomplished  by  the  construe 
tion  of  longitudinal  dikes  to  direct  the  currents  and  by  dredging. 

The  estimated  cost  of  making  this  improvement,  prepared  in  1882. 
subject  to  be  increased,  was  $1,078,304.  In  1889  the  estimated  cost 
was  $1,424,435. 

The  river  and  harbor  act  of  July  13, 1892,  sanctioned  the  new  project 
submitted  in  1891,  which  provided  for  maintaining  old  improvements 
and  constructing  new  regulating  works  along  8  additional  miles  of  the 
river  below  New  Baltimore,  and  also  for  deepening  the  entire  reach  of 
the  river  under  improvement  so  as  to  afford  a  channel  400  feet  wide  and 
12  feet  deep  at  mean  low  water  from  Coxsackie  to  the  foot  of  Broadway, 
Troy,  N.  Y.,  and  thence  300  feet  wide  and  12  feet  deep  to  the  State  Dam. 
The  estimated  cost  of  the  project  is  $2,500,000. 

The  amount  expended  to  June  30, 1894,  inclusive  of  outstanding  lia- 
bilities, was  $1,576,620.83,  of  which  sum  a  large  part  has,  however, 
from  the  necessities  of  the  case,  been  applied  partly  to  the  repair  of 
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decaying  dikes  and  partly  to  dredging.  At  that  date  the  dikes  pro- 
vided for  in  the  project  of  improvement,  so  far  as  bnilt,  had  resulted  in 
securing  a  channel  depth  of  11  feet  from  New  Baltimore  to  Albany  and 
of  8  feet  from  Albany  to  Troy. 

Under  the  new  project  contracts  were  entered  into  for  the  removal 
of  all  the  rock  and  sand  covering  rock  in  place  and  for  all  the  dike 
work  and  dredging  required  for  the  improvement. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1895, 
inclusive  of  outstanding  liabilities,  was  $582,428.85,  and  was  applied, 
under  contract,  to  the  construction  of  8,556  feet  of  new  dikes;  to  the 
repairs  of  10,020  feet  of  old  dikes;  to  dredging  1,125,954  cubic  yards 
of  material  from  the  channel  at  Coxsackie  Shoal,  Stone  House  Bar, 
New  Baltimore  Bar,  Mulls  Cross  Over,  Gastleton  Bar,  Cedar  Hill  Bar, 
Winnies  Bar,  Stone  Light  Shoal,  Cuylers  Bar,  Bath  Shoal,  and  at 
Breaker  Island;  to  the  removal  of  32,700  tons  of  rock  and  6,586  tons 
of  sand  covering  rock  at  Mulls  Cross  Over,  Breaker  Island,  Austins 
East  Rock,  and  rock  in  front  of  Watervliet  Arsenal;  to  the  paving  of 
2,151  square  yards  of  dike,  and  to  the  removal  of  one  wreck  from 
navigable  channel  under  improvement. 

July  1,  1894,  balance  unexpended $464,026.35 

Amount  appropriated  by  sundry  civil  act  approved  August  18, 1894 145, 000. 00 

Amount  appropriated  bv  sundry  civil  act  approved  March  2,  1895 500,  000. 00 

1,109,026.35 
J une  30,  1895,  amount  expended  during  fiscal  year 470, 259. 20 

July  1, 1895,  balance  unexpended 638, 767. 15 

July  1,  1895,  outstanding  liabilities $112,169.65 

July  1,  1895,  amount  covered  bv  uncompleted  contracts 509,  065. 09 

621,234.74 

July  1,  1895,  balance  available 17,532.41 

Amount  (estimated)  required  for  completion  of  existing  project 1, 115,  406. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  1.) 

2.  Harbor  at  Satigerties^  N,  Y. — This  harbor  is  formed  by  the  month 
of  Esopus  Creek,  which  empties  into  the  Hudson  Biver,  on  the  west 
bank,  about  100  miles  above  New  York  City. 

The  bar  at  the  entrance  at  the  time  of  the  original  examination,  made 
in  November,  1883,  with  the  view  of  preparing  estimates  for  improve- 
ment, had  a  navigable  depth  of  3  feet  only  at  mean  low  water,  and  the 
distance  between  the  6-foot  curves  across  it  was  1,100  feet.  The  har- 
bor could  therefore  be  entered  only  at  high  water  even  by  the  smallest 
class  of  vessels.    The  range  of  tides  is  4  feet  approximately. 

The  plan  of  improvement,  which  was  adopted  in  1887,  provided  for 
securing  a  depth  of  8  feet  mean  low  water  from  the  entrance  to  the 
head  of  navigation,  \\  miles,  by  the  construction  of  two  parallel  dikes, 
each  2,300  feet  long,  260  feet  apart  on  the  inside  and  280  feet  apart  on 
the  outside,  and  by  dredging,  if  found  necessary,  30,000  cubic  yards  of 
material  from  the  channel  between  the  dikes. 

The  estimated  cost  of  the  improvement  was  $62,000. 

The  amount  expended  upon  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1894,  was  $46,809.25.  At  that  date  both  dikes 
had  been  completed;  the  north  dike  had  a  length  of  2,058  feet  and  the 
south  dike  a  length  of  2,363  feet,  and  the  waterway  between  them  was 
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260  feet  wide,  and  the  navigable  channel  had  been  deepened  by  dredging 
for  a  width  of  150  feet  between  9-foot  carves.  By  dredging  and  blast- 
ing rock  at  Barclays  Point  the  channel  was  widened  to  the  southward 
68  feet  and  deepened  to  9  feet  at  mean  low  water,  affording  a  much- 
desired  relief  to  the  navigation  of  the  inner  harbor. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895. 
was  (L25.33,  and  was  applied  in  making  an  examination  of  the  channel 
and  dikes,  and  in  preparing  an  agreement  for  repairs  to  200  feet  of  the 
north  dike. 

The  existing  channel  from  the  entrance  to  head  of  navigation  is  200 
feet  wide  and  8  feet  deep  at  mean  low  water. 

Jaly  1 ,  1894,  balance  unexpended $190. 75 

Amonut  appropriated  by  act  of  August  17;  1891 5,000.00 

.      5,190.75 
June  30,  1895,  amonnt  expended  during  fiscal  year 125. 33 

July  1, 1895,  balance  unexpended 5,065.42 

July  1, 1895,  amount  covered  by  uncompleted  contracts 1, 134. 00 

July  1, 1895,  balance  available 3,931.42 

r  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      2, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1^     harbor  acts  of  1866  and  1867  and  of  sundry  civH  act  of  March  3,  1893. 

(See  Appendix  E  2.) 

3.  Harbor  at  Rondouty  N.  T. — This  harbor  is  formed  by  the  month  of 
Bondout  Creek,  which  empties  into  the  Hudson  Eiver  on  its  west  side 
about  90  miles  above  the  city  of  New  York,  and  is  the  eastern  termi- 
nus of  the  Delaware  and  Hudson  Canal.  The  creek  is  a  tidal  stream  for 
3  miles  above  its  mouth,  and  prior  to  1871  all  improvements  had  been 
made  by  private  parties.    The  range  of  tides  is  4  feet  approximately. 

The  Government  made  a  survey  of  the  harbor  in  1869,  and  the  avail- 
able depth  of  water  then  in  the  channel  was  7  feet  at  mean  low  water. 
The  project  of  improvement,  based  on  this  survey,  was  for  the  forma- 
tion and  maintenance  of  a  channel  100  feet  wide  and  14  feet  deep, 
mean  low  water,  at  the  mouth  of  the  creek,  to  be  obtained  by  means 
of  dikes  and  dredging.  The  parallel  channel  dikes,  350  feet  apart  at 
the  entrance,  were  to  be  built  outward  into  the  Hudson  Eiver,  and  a 
branch  dike  upstream,  starting  at  outer  end  of  north  pier,  to  protect 
the  north  dike  against  destruction  by  ice. 

The  estimated  cost  of  the  project  was  $172,500. 

The  project  was  completed  in  1880,  at  an  actual  cost  of  $90,000  only. 
At  that  time  the  length  of  the  north  dike  was  2,200  feet  and  that  of 
the  south  dike  2,800  feet,  and  there  was  a  channel  betweeu  them  50 
feet  wide  and  13^  dee]),  meau  low  water,  and  100  feet  wide  and  12  feet 
deep,  mean  low  water. 

The  appropriations  which  have  been  made  since  1880  have  been 
applied  exclusively  to  the  repair  of  the  dikes. 

The  amount  expended  upon  the  project  and  upon  repairs  up  to  the 
close  of  the  iiscal  year  ending  June  30, 1894,  was  $111,500,  at  which 
date  the  navigable  channel  was  100  feet  wide  and  from  12^  feet  to  13^ 
feet  deep,  mean  low  water.  The  dikes  were  built  originally  of  timber 
and  stone  to  the  height  of  mean  high  water,  but  the  timber  has  since 
become  so  damaged  by  age  and  by  the  ice  that  the  stone  tilling  in  many 
places  has  fallen  out  from  between  the  rows  of  piles,  and  the  height  of 
the  dikes  has  been  correspondingly  lowered. 

ENO  95 7  ^  . 
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The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $41.34,  and  was  applied  in  printing  specifications  and  preparing 
contract  for  extending  south  dike  200  feet.  Active  work  under  this 
contract  will  begin  July  1, 1895. 

The  channel  is  in  only  fair  condition,  and  annual  repairs  to  the  dikes 
will  continue  to  be  needed. 

Amount  appropriated  by  act  of  August  17, 1894 $5,000.00 

June  ^,  1895,  amount  expended  dn  ring  fiscal  year 41. 34 

July  1, 1895,  balance  unexpended 4,958.66 

July  1, 1895,  amount  covered  by  uncompleted  contracts 2, 212. 20 

July  1,1895,  balance  available 2,746.46 

(Amount  (estimated)  required  for  completion  of  existinpr  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1897      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  3.) 

4.  Wappinger  CreeJcj  New  York. — ^Wappinger  Creek  is  a  small  stream 
which  empties  into  the  Hudson  River  on  the  left  bank  one-half  mile 
below  the  village  of  'New  Hamburg,  N.  Y.  The  navigable  portion, 
extending  from  the  mouth  to  Wappinger  Falls,  is  2  miles  long,  approxi- 
mately, and  before  improvement  afibrded  navigation  to  small  boats 
drawing  not  exceeding  6  feet  in  a  waterway  which  had  a  width  varying 
from  25  feet  to  75  feet.  The  range  of  tides  at  entrance  is  4  feet, 
approximately. 

The  project  for  its  improvement,  contained  in  the  report  upon  the 
survey,  November  11, 1889,  to  comply  with  the  river  and  harbor  act  of 
August  11, 1888,  contemplates  a  channel  80  feet  wide  and  8  feet  deep 
from  the  mouth  to  the  falls.  The  estimated  cost  of  the  improvement 
was  $13,000.  The  amount  appropriated  by  the  river  and  harbor  act  of 
September  19, 1890,  was  $13,000,  all  of  which  has  be^n  expended. 

At  the  close  of  the  fiscal  year  ending  June  30, 1894,  the  channel  was 
80  feet  wide  and  8  feet  deep,  mean  low  water,  from  the  mouth  to  the  falls. 

The  approved  project  for  the  improvement  was  completed  April  30, 
1892. 

(See  Appendix  E  4.) 

5.  Harlem  River ^  New  Fork. — The  Harlem  River  and  Spuyten  Duyvil 
Creek  are  both  included  in  this  improvement. 

Originally  there  was  no  navigable  waterway  between  the  two  streams, 
as  the  bed  of  the  connecting  reach  at  Kingsbridge  was  a  long  reef  of 
solid  rock,  bare  at  low  water.  The  head  of  navigation  at  low  tide 
in  the  Harlem  River  was  practically  at  High  Bridge,  5  miles  from  its 
junction  with  East  River  at  Hell  Gate,  for  vessels  of  7  feet  draft,  and 
at  high  tide  in  Spuyten  Duyvil  Creek,  near  Kingsbridge,  If  miles  from 
the  Hudson,  for  vessels  of  8  feet  draft. 

The  object  of  the  improvement  is  to  form  a  navigable  channel  between 
the  East  and  Hudson  rivers. 

The  x)rqject  for  the  improvement,  as  originally  adopted  in  1875,  was 
for  a  channel  350  feet  wide  and  15  feet  deep  at  mean  low  water.  In 
1879  the  i)roject  was  so  far  modified  as  to  increase  the  width  of  the 
channel  in  the  Harlem  River  and  Spuyten  Duyvil  Creek  to  4(K)  feet, 
retaining  the  original  width  of  350  feet  through  Dyckman  Meadow, 
but  increasing  the  depth  there  to  18  feet  mean  low  water.  This  project 
was  revised  in  1886  by  narrowing  the  channel  immediately  north  of 
High  Bridge,  where  it  skirts  the  Ogden  estate  on  the  east  bank,  to  a 
least  width  of  375  feet.  ^  , 
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The  estimated  cost  of  the  work  was  $2,700,000. 

The  amount  expended  upon  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1894,  inclusive  of  outstanding  liabilities, 
was  $845,715.31.  At  that  date  the  excavation  of  the  section  of  canal 
prism  lying  between  the  two  dams  had  been  completed,  with  the  excep- 
tion of  about  600  cubic  yards  of  rock  in  the  northeast  corner  of  the 
cut,  covering  an  area  of  60  by  60  feet,  with  a  least  depth  of  13  feet  over 
it  at  mean  low  water;  the  remains  of  the  dam  at  the  west  end  of  the 
cut  were  removed  to  a  depth  of  18  feet  at  low  water,  and  the  section  of 
meadow  lying  directly  west  of  the  west  dam  was  excavated  to  a  depth 
of  from  12  feet  to  15  feet  below  low  water  to  a  connection  with  the 
channel  dredged  under  former  contracts  through  the  bed  of  Spttyten 
Duyvil  Creek  and  intervening  meadows  to  the  Hudson  Eiver,  thus 
establishing  a  continuous  waterway  from  the  Hudson  River  to  the  new 
drawbridge  then  under  construction  across  the  canal  at  Broadway, 
Kingsbridge.  From  the  rock  cut  westward  the  improved  channel  was 
from  140  to  150  feet  wide  and  9  feet  deep  at  mean  low  water,  while  the 
rock  cut  itself  had  a  depth  of  18  feet  at  low  water  and  width  of  about 
350  feet. 

In  the  Harlem  River  a  channel  9  feet  deep,  mean  low  water,  had  been 
dredged  from  a  point  600  yards  north  of  Morris  Dock,  where  it  con- 
nects with  the  natural  channel,  to  within  120  feet  of  the  temporary 
bridge  located  directly  east  of  the  east  dam,  and  built  by  the  city  of 
New  York  for  use  during  the  construction  of  the  above-mentioned  per- 
manent bridge  at  this  point.  There  was  an  opening  about  120  feet  wide 
in  the  east  dam,  through  which  the  tide  flowed  freely,  but  navigable 
communication  between  the  Hudson  and  Harlem  rivers  was  shut  off  by 
the  temporary  bridge,  which  is  not  provided  with  a  drawspan. 

The  channel  at  the  crossover  directly  south  of  Morris  Dock  had  been 
deepened  to  a  depth  of  10  feet  at  mean  low  water  for  a  width  of  150  feet 
by  the  removal  of  bowlders  and  other  hard  material,  and  the  waterway 
through  the  east,  west,  and  center  bays  of  High  Bridge  had  been 
cleared  of  bowlders  and  other  obstructions  to  a  depth  of  10  feet  at  low 
water,  so  that  vessels  drawing  10  feet  could  ascend  the  river  at  low 
water  as  far  as  Morris  Dock,  from  which  point,  as  already  stated,  9  feet 
could  be  carried  in  a  channel  140  to  160  feet  wide  to  within  120  feet  of 
the  temporary  bridge  at  Broadway. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
inclusive  of  outstanding  liabilities,  was  $119,375.69.  At  that  date  the 
rock  cut  through  Dyckman  Meadow  was  practically  completed  to  the 
projected  width  of  350  feet  and  depth  of  18  feet  at  mean  low  water. 
From  the  rock  cut  westward  to  the  Hudson  River,  a  channel  140  to 
160  feet  wide  and  12  feet  deep,  mean  low  water,  had  been  excavated 
through  the  valley  of  Spuyten  Duyvil  Creek,  so  that  vessels  drawing 
12  feet  could  ascend  the  improved  channel  at  low  water  from  the  Hud- 
son River  to  the  new  bridge  at  Broadway.  From  this  point  eastward 
the  channel  in  the  Harlem  River  had  beeh  dredged  to  a  width  of  150  to 
180  feet  and  depth  of  9  feet,  mean  low  water,  to  a  point  600  yards  north 
of  Morris  Dock.  From  there  on  to  Macomb  Dam  Bridge,  at  One  hun- 
dred and  fifty-fifth  street,  the  available  channel  was  160  feet  wide  and 
10  feet  deep  at. mean  low  water,  and  thence  15  feet  and  over  could  be 
carried  to  Wards  Island,  East  River.  By  the  removal  of  Candle  Fac- 
tory Reef  and  the  shoal  on  the  opposite  side  of  the  river  south  of  Ran- 
dall Island  Dock,  the  available  channel  width  on  this  section  of  the 
liver  was  increased  from  an  original  width  of  100  feet  to  a  present 
width  of  300  feet,  thus  greatly  relieving  the  crowded  navigation  of 
this  reach  of  the  stream.    The  draft  of  vessels  passing  through  the 
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improved  channel  from  the  Hudson  River  to  the  East  River  at  low 
water  is  at  present  limited  to  9  feet,  but  by  the  completion  of  the  work 
already  under  contract  a  12-foot  depth  will  be  secured  from  river  to 
river  in  a  channel  nowhere  less  than  150  feet  in  width. 

Julyl,  1894,  balance  unexpended $89,242.64 

Amount  appropriated  by  act  of  August  17,  1894 125,000.00 

214,242.64 
June  30, 1895,  amount  expended  during  fiscal  year 89, 409. 56 

July  1, 1895,  balance  unexpended 124,833.08 

July  1, 1895,  outstanding  liabilities $29, 966. 13 

July  1, 1895,  amount  covered  by  uncompleted  contracts 56, 439. 39 

86,405.52 

Julyl,  1895,  balance  available 88,427.56 

Amount  (estimated)  required  for  completion  of  existing  project 1, 680, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 : 125,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)endix  E  5.) 

6.  East  River  and  Hell  Oate,  New  York. — Originally  the  channel  of 
East  Eiver  contained  many  dangerous  rocky  obstructions  to  naviga- 
tion lying  both  above  and  below  mean  low  water.  Especially  was  this 
the  case  at  Hell  Gat«,  where  the  bounding  beaches  had  irregular  and 
shoal  rocky  foreshores  and  the  inclosed  waterway  had  a  few  detached 
rocky  isles  with  crests  rising  several  feet  above  high-water  mark. 

At  Hell  Gate  the  channel  turns  at  right  angles  around  Hallets  Point, 
Astoria,  and  the  current  runs  with  a  velocity  varying  at  different  stages 
of  the  tide  from  3  to  10  miles  an  hour  over  or  around  Way  Reef,  Pot 
Rock,  Shell  Drake,  Frying  Pan,  Hallets  Point,  Negro  Point,  Plolmes 
Rock,  Hog  Back,  Heel  Tap,  Flood  Rock,  Hen  and  Chickens,  Gridiron, 
Mill  Rocks,  The  Negro  Heads,  Rhinelander  Reef,  and  Bread  and  Cheese. 

Hallets  Point  projected  from  the  shore  at  Astoria  under  water  325 
feet  to  the  26-foot  contour,  mean  low  water,  and  embraced  an  area  of  3 
acres. 

The  detached  rocks  in  the  inclosed  waterway  had  varying  depths 
over  them.  The  Middle  Ree^  with  an  area  of  about  9  acres,  lay  in  the 
middle  of  the  channels  at  Hell  Gate. 

It  had  a  small  backbone  projecting  above  high  water  called  Flood 
Rock,  upon  which  vessels  were  frequently  stranded  at  ebb  tide,  when 
the  currents  swept  directly  over  the  rock.  To  the  northward,  near  the 
mouth  of  the  Harlem  River,  lay  the  two  Mill  Rocks,  both  of  which 
were  usually  visible  at  high  water.  To  the  eastward,  Frying  Pan  had 
only  11  feet,  mean  low  water;  Heel  Tap,  12  feet;  Pot  Rock,  20  feet, 
and  North  Brother  Island  Reef,  16  feet. 

The  project  of  improvement,  adopted  in  1867,  provided  for  the  removal 
to  the  depth  of  26  feet,  mean  low  water,  of  the  rocks  and  reefs  that  lay 
directly  in  the  channel  at  Hell  Gate  and  for  the  construction  of  sea 
walls  and  dikes  upon  others  tbat  lay  near  the  edge  of  the  channel. 
The  estimated  cost  of  tbe  project,  revised  in  1870,  was  $4,689,820. 

Besides  the  obstructions  before  enumerated  submerged  rocks  were 
known  to  exist  at  other  points  in  the  channel,  such  as  Diamond  Reef, 
15^  feet,  mean  low  water,  off  the  Battery;  Coenties  Reef,  14.3  feet, 
mean  low  water,  off  Coenties  Slip;  Shell  Reef,  9  feet,  mean  low  water, 
between  Eighth  and  Tenth  streets;  Ferry  Reef,  7  feet,  mean  low  water, 
and  Charlotte  Rock,  14J  feet,  mean  low  water,  opposite  Thirty-fourth 
street;  the  Middle   Ground,  11^  feet,  mean  low  water,  off  Sunken 
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Meadow,  at  the  entrance  to  Little  Hell  G-ate,  and  Midchannel  Reef,  16^ 
feet,  mean  low  water,  at  Baretto  Point  opposite  Bikers  Island. 

The  project  was  enlarged  in  1874  and  the  total  cost  estimated  at 
$5,139,120  (Annual  Report  Chief  of  Engineers,  1874,  Part  II,  p.  164). 
Besides  the  improvements  already  projected  at  Hell  Gate  the  new  proj- 
ect provided  for  the  construction  of  a  riprap  dike  to  connect  the  Mill 
Rocks,  sea  walls  upon  Hog  Back  and  Holmes  Rock,  and  the  removal  to 
a  depth  of  26  feet,  mean  low  water,  of  Diamond  Reef,  Coenties  Reef, 
and  the  small  rocks  known  as  Scaly  Rock,  Blackwells  Rock,  and  the 
rock  off  Woolsey's  bath  house. 

The  project  was  enlarged  in  1884  to  provide  for  the  removal  of  Pil- 
grim Rock,  opposite  JSTineteenth  street,  to  24  feet,  mean  low  water ;  in 
1889,  for  tlie  removal  of  reef  off  Diamond  Reef  to  26  feet,  mean  low 
water,  and  Ferry  Reef,  and  Charlotte  Rock,  opposite  Thirty- fourth  street, 
to  26  feet,  mean  low  water;  in  1890,  for  the  removal  of  Shell  Reef  and 
reef  off  Sunken  Meadows  to  18  feet,  mean  low  water,  and  in  1892,  for 
the  removal  of  Baretto  Reef  to  24  feet,  mean  low  water. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1894,  was  $4,238,953.49.  At  that  date  Hallets  Point,  covering  3 
acres.  Way  Reef,  Shell  Drake,  Diamond  Reef,  North  Brother  Island 
Reef,  Coenties  Reef,  reef  off  Diamond  Reef,  Baretto  Reef,  and  Scaly 
Rock  had  been  removed  to  the  depth  contemplated  in  the  project.  Pil- 
grim Rock  and  Ferry  Reef,  off  Thirty- fourth  street,  had  been  reduced 
to  a  least  depth  of  24  feet;  Heel  Tap  had  been  broken  to  26  feet  and 
dredged  to  20.6  feet,  and  the  least  depths  on  Prying  Pan  and  Pot  Rock 
were  18  feet  and  22.8  feet  at  mean  low  water,  respectively.  Flood 
Rock  and  connecting  reefs,  covering  9  acres,  had  been  broken  to  30  feet 
and  204,015  tons  of  d<^bris  had  been  removed.  The  least  depth  over 
Flood  Rock,  Hen  and  Chickens,  and  Gridiron  was  20  feet  at  mean  low 
water,  and  that  in  the  channel  between  Flood  Rock  and  the  Mill  Rocks 
was  18  feet,  mean  low  water.  Shell  Reef,  off  Ninth  street,  had  been 
reduced  to  18  feet,  mean  low  water,  except  at  a  few  points.  The  reef 
off  Sunken  Meadow,  which  originally  had  only  11  feet  over  it,  had  been 
lowered  to  14  feet,  mean  low  water,  over  the  main  reef,  and  to  18  feet, 
mean  low  water,  on  the  southern  half.  A  sea  wall  had  been  built  by 
the  Government  to  connect  Great  and  Little  Mill  Rocks,  and  another 
by  the  city  authorities  on  Bread  and  Cheese.  These  results  have  been 
of  the  greatest  value  to  navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
inclusive  of  outstanding  liabilities,  was  $48,411.46,  and  was  applied  in 
removing  by  hired  labor  681  tons  of  broken  stone  by  the  use  of  U.  S. 
steam  drilling  scow  General  Newton  from  reef  oft*  Sunken  Meadow 
and  to  repair  of  TJ.  S.  engineer  dredge  Hell  Gate. 

July  1, 1894,  balance  nnexpended $11,407.58 

Amount  appropriated  by  act  of  August  17, 1894 75, 000. 00 

86,407.58 
June  30, 1895,  amount  expended  during  fiscal  year 28, 719. 80 

July  1,  1895,  balance  unexpended 57,687.78 

July  1,1895,  outstanding  liabilities 19,691.66 

July  1,  1895, balance  available 37,996.12 

(Amount  (estimated)  required  for  completion  of  existin;^  project 813, 840. 67 
Amount  that  can  be  profi  tably  expended  in  fiscal  year  end  ms  J  une  30, 1897    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  6.)  P oooIp 
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7.  Newtoicn  CreeJc^  New  York. — This  is  a  tidal  stream,  about  4  miles 
long,  ruDiiiDg  through  the  eastern  part  of  Brooklyn  and  emptying  into 
the  East  River  opposite  Thirty -fourth  street,  New  York  City. 

It  had  formerly  a  depth  of  12^  feet  mean  low  water  at  the  mouth, 
gradually  decreasing  to  4  feet  at  the  head. 

The  original  project  for  improvement,  adopted  in  1880,  but  modified 
in  1883,  provided  for  a  channel  200  feet  wide  and  21  to  22  feet  deep, 
mean  low  water,  extending  from  the  mouth  up  to  Vernon  avenue 
bridge  and  from  that  point  up  to  the  head  of  navigation  on  both 
branches,  a  channel  decreasing  from  175  feet  to  100  feet  in  width  and 
from  18  feet  to  10  feet  in  depth,  at  an  estimated  cost  of  $255,569. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1894,  inclusive  of  outstanding  liabilities,  was  $177,500.  At  that 
date  the  channel  from  the  entrance  to  Vernon  avenue  bridge  was  175 
feet  wide  and  18  feet  deep,  mean  low  water;  from  Vernon  avenue 
bridge  to  Central  Oil  Works,  80  feet  wide  and  16  feet  deepj  from  Cen- 
tral Oil  Works  to  Queens  County  Oil  Works,  100  feet  wide  and  14  feet 
deep;  from  Queens  County  Oil  Works  to  Mchol's  Chemical  Works,  75 
feet  wide  and  10  feet  deep;  from  Nicholas  Chemical  Works  to  Maspeth 
avenue,  50  feet  wide  and  10  feet  deep;  from  Maspeth  avenue  to  Metro- 
politan avenue.  East  Branch,  100  feet  wide  and  9  feet  deep,  and  on  the 
West  Branch  50  feet  wide  and  10  feet  deep.  In  the  English  Kills 
Branch  the  channel  was  100  feet  wide  and  8  feet  deep,  mean  low  water, 
from  Nichol's  Chemical  Works  to  a  point  700  feet  to  the  eastward. 

The  amount  expended  during  the  fiscal  year  ending  June  3),  1895, 
was  $20,000,  and  was  applied  in  dredging  72,394  cubic  yards  from 
various  reaches  of  the  creek.  At  the  close  of  the  year  the  18-foot 
channel  from  the  entrance  to  Vernon  avenue  bridge  was  175  feet  wide 
at  the  entrance  and  150  feet  wide  near  the  bridge,  with  a  21-foot  chan- 
nel 40  feet  wide  through  the  center.  The  channel  from  Vernon  avenue 
bridge  to  Central  Oil  Works  was  80  feet  wide  and  16  feet  deep,  mean 
low  water,  with  an  18-foot  channel  40  feet  wide  through  the  center; 
from  Central  Oil  Works  to  Queens  County  Oil  Works,  100  feet  wide 
and  14  feet  deep;  from  Queens  County  Oil  Works  to  Nichol's  Chemical 
Works,  100  feet  wide  and  12  feet  deep;  from  NichoPs  Chemical  Works 
to  Maspeth  avenue,  75  feet  wide  and  10  feet  deep ;  from  Maspeth  avenue 
to  Metropolitan  avenue,  on  the  East  Branch,  100  feet  wide  and  10  feet 
deep,  and  on  the  West  Branch,  50  feet  wide  and  10  feet  deeix  In  the 
English  Kills  Branch  the  channel  is  100  feet  wide  and  8  feet  deep  from 
NichoPs  Chemical  Works  to  a  iK)int  700  feet  to  the  eastward. 

The  cause  of  the  habitual  shoalings  immediately  following  dredging 
is  the  absence  of  bulkheads  to  confine  the  banks. 

The  existing  channel  is  not  adequate,  in  width  or  depth,  to  the 
demands  of  commerce,  and  the  new  improvement  should  be  executed 
by  methods  which  will  carry  it  progressively  from  the  mouth  to  the 
head  of  navigation. 

Amount  appropriated  by  act  of  Aufriist  17, 1894 $20, 000. 00 

June  30, 1895,  amount  expended  during  fiscal  year 20, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 58, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  jiine  30, 1897  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 

(See  Appendix  E  7.) 

8.  Buttennilk  Channel^  New  York  Harhor. — ^Buttermilk  Channel  lies 
between  the  city  of  Brooklyn,  N.  Y.,  and  Governors  Island,  New  York 
Harbor,  and  was  formerly  obstructed  by  three  shoals:      ^^  ^ 
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(1)  A  shoal  lying  above  and  northeast  of  Governors  Island,  project- 
ing into  Buttermilk  Channel  and  extending  over  to  the  main  channel 
on  the  other  side,  which  originally  had  a  least  depth  over  it  of  9^  feet 
at  mean  low  water. 

(2)  A  shoal  putting  out  from  Bed  Hook  Point,  on  the  Brooklyn  side, 
and  extending  up  the  eastern  side  of  the  channel  to  the  entrance  to  the 
Atlantic  Basin,  with  a  least  depth  over  it  of  about  0  feet  at  mean  low 
water. 

(3)  A  shoal  putting  out  from  the  southern  side  of  Governors  Island 
and  extending  toward  Bed  Hook  Point  Bhoal,  which  is  partly  dry  at 
mean  low  water. 

The  original  project  of  improvement,  adopted  in  1880,  provided  for 
the  removal  to  a  depth  of  26  feet,  mean  low  water,  of  such  parts  of  the 
first-mentioned  shoal  as  came  within  850  feet  of  the  Brooklyn  wharves. 
It  embraced  the  crest  of  the  shoal,  and  gave  elsewhere  to  the  north  and 
west  a  depth  of  not  less  than  15  feet,  mean  low  water. 

The  estimated  cost  of  the  improvement  was  $210,000.  In  view  of 
the  increasing  importance  of  the  wharves  on  the  Brooklyn  shores  and 
the  difficulty  experienced  by  deep-draft  vessels  in  getting  up  to  them 
by  reason  of  this  shoal,  the  project  of  improvement  was  modified  in 
1885  so  as  to  provide  for  the  removal  of  the  entire  shoal  to  a  depth  of 
26  feet  mean  low  water,  at  an  estimated  additional  cost  of  $150,000, 
making  the  total  estimated  cost  of  the  project  $360,000. 

The  river  and  harbor  act  of  September  19, 1890,  made  provision  for 
the  survey  of  Red  Hook  Shoal,  lying  at  the  southern  entrance  to  the 
Buttermilk  Cbannel,  and  the  estimated  cost  of  the  removal  of  this 
shoal  to  a  depth  of  26  feet  at  mean  low  water  was  $529,000. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1894,  inclusive  of  outstanding  liabilities,  was  $445,413.07,  and  was 
applied  mainly  in  dredging  the  shoal  lying  above  Governors  Island. 
This  shoal  had  been  entirely  removed  to  a  depth  of  26  feet  mean  low 
water.  Bed  Hook  Shoal  had  been  dredged  to  a  depth  of  26  feet  mean 
low  water  for  a  width  of  440  feet  from  the  northern  edge  of  the  shoal 
marked  by  red  buoy  No.  2  southward  toward  the  Brooklyn  shore. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
inclusive  of  outstanding  liabilities,  was  $13,968.34,  and  was  applied  in 
dredging  52,602  cubic  yards  of  material  from  B«d  Hook  Shoal,  giving 
an  additional  width  of  80  feet. 

July»l,  1894,  balance  nuexpended $936.93 

Amount  appropriated  by  act  of  August  IT,  1894 50,000.00 

50, 936. 93 
J  nne  30,  1895,  amount  expended  during  fiscal  year 4, 171. 81 

July  1,  1895,  balance  unexpended 46,765.12 

July  1,  1895,  outstanding  liabilities $9,796.53 

July  1, 1895,  amount  covered  by  uncompleted  contracts 29, 349. 50 

39,146.03 

July  1,  1895,  balance  available 7,619.09 

r  Amount  (estimated)  required  for  completion  of  existing  project 354, 000. 00 

J  Amount  that  can  be  profitably' expended  in  fiscal  year  ending  June  30,1897    50, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  E  8.) 

9.  Qowanus  Bay^  New  Yorlc. — Bed  Hooh,  Oowanus  Creek,  and  Bay 
Ridge  Channels. — Gowanus  Bay  is  a  part  of  New  York  Harbor,  lying 
at  the  mouth  of  Gowanus  Creek,  in  the  southwestern  part  of  the  city 
of  Brooklyn.  ^.^.^.^^^  ^^  GoOglc 
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The  depth  of  water  in  the  channel  of  Gowanns  Creek  and  Bay  was 
originally  only  from  7  to  12  feet  at  mean  low  water,  which  was  wholly 
insufficient  for  the  passage  of  vessels  employed  in  the  commerce  of  the 
district 

The  plan  of  improvement  adopted  in  1881  provided  for  a  depth  of  18 
feet  to  the  channels  in  the  bay  leading  np  to  the  mouth  of  the  creek  on 
both  the  north  and  soath  sides,  and  for  carrying  the  improvement  with 
the  same  depth  up  the  creek  to  Hamilton  avenue  bridge,  a  distance  of 
1  mile. 

The  channel  widths  were  to  be  200  feet,  except  for  the  last  few  hun- 
dred feet  up  to  the  bridge,  in  which  distance  the  width  would  gradually 
decrease. 

The  estimated  cost  of  this  improvement  was  $192,564.90. 

The  project  for  1881  was  modified  in  1888  by  increasing  the  depth  to 
21  feet  and  the  width  to  400  feet,  while  to  facilitate  the  handling  of 
vessels  in  the  contracted  space  near  the  mouth  of  Gowanns  Creek  more 
room  was  provided  for  by  cutting  away  the  angle  on  the  south  side,  at 
an  estimated  total  cost  of  $600,000. 

The  river  and  harbor  act  of  August  17, 1894,  enlarged  the  modified 
project  of  1888  by  providing  a  width  of  800  feet  and  a  depth  of  26 
feet,  mean  low  water,  for  Bay  Ridge  Channel,  and  a  width  of  400  feet  and 
depth  of  26  feet,  mean  low  water,  for  Bed  Hook  Channel.  The  total 
estimated  cost  of  this  enlarged  project,  exclusive  of  tlie  appropriation 
contained  in  the  river  and  harbor  act  of  August  17, 1894,  is  $483,300. 

The  amount  expended  on  the  Gowanns  Bay  channels  up  to  June  30, 
1894,  inclusive  of  outstanding  liabilities,  was  $  132,973.98.  At  that  date 
the  Bed  Hook  Channel,  from  the  entrance  to  Erie  Basin,  to  a  point  2,000 
feet  south,  was  400  feet  wide  and  21  feet  deep,  mean  low  water;  thence 
to  Henry  street  325  feet  wide  and  21  feet  deep.  The  Gowanns  Creek 
Channel,  from  Henry  street  to  the  foot  of  Percival  street,  was  216  feet 
wide  and  21  feet  deep. 

The  improvement  of  Bay  Eidge  Channel,  extending  from  Twenty- 
eighth  street  south  and  west  to  Sixtieth  street,  south  shore,  which 
under  the  project  of  1881  was  suspended  in  1884,  was  resumed  in  1891, 
under  a  specific  appropriation  of  $100,000,  contained  in  the  river  and 
harbor  act  of  September  19, 1890,  which  provided  for  a  channel  400  feet 
wide  and  21  feet  deep.  At  the  close  of  the  last  fiscal  year  this  channel 
was  375  feet  wide  and  21  feet  deep,  mean  low  water,  from  Twenty-eighth 
street  south  to  Forty-second  street,  and  thence  300  feet  wide  and  21  feet 
deep  to  Sixtieth  street,  Bay  Ridge. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
on  the  Gowanns  Bay  channels,  inclusive  of  outstanding  liabilities,  was 
$138,868.95,  and  was  applied  in  removing  757,006  cubic  yards  of  material 
under  contract.  At  that  date,  in  the  Bed  Hook  Channel,  the  26-foot 
channel  was  80  feet  wide  from  the  entrance  to  Erie  Basin  to  Henry 
street,  while  the  21-foot  channel  was  400  feet  wide  throughout.  The 
Gowanns  Creek  Channel  was  250  feet  wide  and  21  feet  deep  from  Henry 
street  to  Percival  street. 

In  the  Bay  Ridge  Channel  the  26-foot  channel  was  80  feet  wide  from 
Twenty-eighth  street  to  Thirty-sixth  street,  and  thence  40  feet  wide  to 
Sixtieth  street,  while  the  21-foot  channel  was  400  feet  wide  throughout. 

The  beds  of  both  channels  bave  been  lowered  from  5  to  20  feet,  and 
as  the  material  removed  has  h^en  sand,  the  banks,  having  no  confining 
bulkheads,  have  correspond j  ^Jy  increased  their  slopes,  the  unstable 
material  sliding  into  the  ch^      el^  ^^^^  reducing  their  depth. 

The  channels  also  saffe^  f^^^i  deposits  carried  down  from  Gowanus 
Canal,  and  from  deposits  hh% trtf  ^^  ^^^  outlying  shoals  by  the  waves. 

^  Digitized  by  VjOO^  IC 


EIVER  AND   HARBOR  IMPROVEMENTS.  105 

These  sources  of  degradation  will  be  appreciably  exhausted  only 
when  permanent  bulkheads  are  built  along  both  shores  to  hold  the  soft 
and  unstable  banks. 

July  1, 1894,  balance  unexpended $87^903.57 

Amount  appropriated  by  act  of  August  17, 1894 150,000.00 

237,903.57 
June  30, 1895,  amount  expetided  during  fiscal  year 121, 018. 82 

July  1, 1895,  balance  unexpended 116,884.75 

July  1,1895, outstanding  liabilities $17,850.13 

July  1. 1895,  amount  covered  by  uncompleted  contracts 83, 701. 65 

101,551.78 

July  1, 1895,  balance  available 15,332.97 

{Amount  (estimated)  required  for  completion  of  existing  project 483, 300. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897  125, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  9.) 

10.  Keio  York  Harbor  j  New  Tor  A:.— Before  the  improvement  of  the 
main  entrance  into  New  York  Harbor  was  undertaken  by  the  United 
States  the  least  depth  in  mid-channel  on  the  bar  was  23.7  feet  at  mean 
low  water,  and  the  same  was  the  limiting  depth  across  three  other  shoals 
between  the  bar  and  deep  water  in  the  harbor. 

A  large  prox)ortion  of  the  vast  commerce  of  the  port,  which  is  carried 
on  in  vessels  of  great  draft,  could  only  cross  these  shoals  at  or  near 
high  water. 

The  project  for  the  improvement  of  Gedney  Channel  was  approved  by 
the  Secretary  of  War  in  December,  1884,  and  its  extension  to  cover  the 
whole  of  the  main  entrance  to  the  harbor  received  his  approval  Decem- 
ber 27, 1886.  It  provides  for  dredging  a  channel  1,000  feet  wide  and  30 
feet  deep  at  mean  low  water  from  deep  water  below  the  Narrows  through 
the  Main  Ship  Channel  and  Gedney  Channel  to  deep  water  outside  the 
bar;  maintaining  this  channel,  should  it  be  necessary,  either  by  period- 
ical dredging  or  by  contracting  the  entrance  by  the  construction  of  a 
dike  running  across  the  shoals  from  the  Coney  Island  side,  with  suit- 
able protection  for  the  head  of  Sandy  Hook  to  prevent  its  being  scoured 
away  by  the  increased  current. 

The  estimated  cost  of  obtaining  the  dredged  channel  was  $1,490,000 
for  dredging  4,300,000  cubic  yards,  and  the  entire  cost  of  the  improve- 
ment, should  the  contraction  works  prove  to  be  necessary,  was  estimated 
at  between  (5,000,000  and  $6,000,000. 

Under  this  project  an  extended  survey  of  the  lower  bay  was  made, 
on  which  the  method  of  improvement  was  based. 

The  total  amount  expended  to  June  30, 1894,  inclusive  of  outstanding 
liabilities,  was  $1,642,356.56.  At  that  time  the  approved  project  for 
this  work  by  dredging  had  been  completed,  and  a  depth  of  30  feet, 
mean  low  water,  for  a  channel  width  of  1,000  feet,  bad  been  secured 
from  deep  water  below  the  Narrows  to  deep  water  beyond  the  bar. 

The  riprap  sea  wall  authorized  by  the  Chief  of  Engineers  February 
20, 1890,  for  the  protection  of  the  north  shore  of  Sandy  Hook,  was 
built  from  Jetty  No.  1  westward  to  a  point  119  feet  westward  of  Jetty 
No.  11,  a  total  distance  of  2.575  feet. 

Baxter  Ledge,  a  narrow  ledge  of  rock  lying  in  the  entrance  to  Kill 
van  J^ull  from  Upper  New  York  Bay,  northeast  from  St.  George,  Staten 
Island,  and  having  over  it  originally  a  least  depth  of  18  feet,  mean  low 
water,  had  been  removed  to  a  depth  of  25.5  feet,  mean  low  water. 
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The  amount  expended  during  the  fiscal  year  ending  June  30. 1895^ 
inclusive  of  outstanding  liabilities,  was  $34,888.99,  and  was  applied  in 
operating  the  U.  S.  steamer  Oedney  by  hired  labor,  in  removing  126,486 
cubic  yards  of  material  from  the  Main  Ship  Channel. 


July  1, 1894,  balance  unexpended $20,968.38 

Amount  appropriated  by  act  of  August  17,  1894 75,000.00 

fieceived  from  other  sources 13,700.00 


109,663.38 

June  30, 1895,  amount  expended  during  fiscal  year 32,994.89 

July  1, 1895, balance  unexpended 76,668.49 

July  1,1895,  outstanding  liabilities 1,894.10 

July  1,1895,  balance  available 74,774.39 

^  A  moun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  75,  000. 00 
pliance  with  requirements  of  i     '  * 


i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  10.) 

11.  Jamaica  Bay^  New  Yorlc. — Jamaica  Bay  is  a  tidal  bay,  situated 
on  the  south  side  of  Long  Island,  near  the  western  end,  whose  waters 
flow  into  the  Atlantic  Ocean  through  Bockaway  Inlet. 

Inside  the  entrance  there  is  a  deep-water  basin,  from  which  one 
navigable  channel  leads  to  the  northward  in  the  direction  of  Ganarsie, 
and  another,  called  Beach  Channel,  to  the  eastward,  behind  Bockaway 
Beach,  in  the  direction  of  Far  Bockaway.  From  the  eastern  terminus 
of  one  of  the  branches  of  the  latter  channel,  which  passes  through 
Conch  Hole,  an  artificial  cut  into  Far  Bockaway  Bay  was  made  several 
years  ago  by  citizens  to  enable  small  boats  to  pass  eastward  through 
that  bay  into  Hempstead  Bay  and  beyond. 

The  project  for  this  improvement,  contained  in  the  report  upon  the 
survey  October  29,  1891,  to  comply  with  the  river  and  harbor  act  of 
September  19, 1890,  and  sanctioned  by  river  and  harbor  act  of  July  13, 
1892,  contemplated  a  channel  60  feet  wide  and  5  feet  deep,  mean  low 
water,  from  entrance  to  Bass  Channel  to  foot  of  Bayswater  avenue, 
Far  Bockaway. 

The  estimated  cost  of  the  project  was  $9,460.  The  full  amount  of 
this  estimate  was  appropriated  by  the  river  and  harbor  act  approved 
July  13, 1892. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1894,  inclusive  of  outstanding  liabilities,  was  $9,460.  At  that  date 
the  channel  had  been  dredged  to  the  full  projected  width  of  60  feet  and 
depth  of  5  feet,  mean  low  water,  to  within  400  feet  of  the  bulkhead  at 
the  foot  of  Bayswater  avenue. 

(Se^  Appendix  E  11.) 

13.  Raritan  Bay,  Nexc  Jersey. — ^Raritan  Bay  forms  the  western  part 
of  the  large  triangular  bay  inclosed  between  Sandy  Hook,  the  New 
Jersey  shore,  and  Staten  Island. 

The  channel  undergoing  improvement  lies  to  the  southeast  of  Seguine 
Point  on  the  south  shore  of  Staten  Island.  At  the  time  of  the  origi- 
nal survey,  August,  1880,  the  least  depth  on  the  shoal  lying  between 
the  21-foot  curve  at  Seguine  Point  and  the  21-foot  curve  at  the  head  of 
the  bay  was  14J  feet,  mean  low  water.  The  project  of  improvement, 
based  ux)on  the  survey,  provided  for  a  channel  across  the  shoal  300 
feet  wide  and  21  feet  deep,  mean  low  water,  at  an  estimated  cost  of 
$126,500. 

The  project  was  enlarged  in  1885,  providing  for  a  channel  of  equal 
width  and  depth  over  the  shoals  in  the  vicinity  of  Wards  Point,  Staten 
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Island,  -where  the  original  depth  was  18  feet,  mean  low  water,  giving  a 
navigable  channel  21  feet  deep,  mean  low  water,  up  to  Perth  Amboyj 
and  further  providing  for  a  channel  300  feet  wide  and  16  feet  deep, 
mean  low  water,  from  Great  Beds  Light  to  South  Amboy,  where  the 
original  depth  was  12^  feet,  mean  low  water,  at  an  estimated  total 
cost  of  $240,500  for  the  two  works  from  the  beginning,  which  estimate 
was  again  increased  in  1888  to  $246,500,  to  provide  for  the  removal  of 
deposits  which  had  taken  place  in  the  interval  of  three  years. 

The  channel  from  deep  water  at  the  head  of  Raritan  Bay,  past 
Seguine  Point  to  Perth  Amboy,  exceeds  5  miles  in  length,  is  crooked, 
and  is  subject  to  constant  shoalings.  «As  the  amount  appropriated  any 
one  year  for  the  execution  of  the  project  has  been  much  less  than  the 
estimated  cost  of  the  improvement,  and  as  the  channel  excavated 
under  each  appropriation  has  been  impaired  by  shoaling  in  a  greater  or 
less  degree  before  work  could  be  resumed  under  the  succeeding  appro- 
priations, the  original  estimates  for  this  improvement  have  little  value 
and  can  not  be  used  for  determining  the  amount  required  for  completing 
the  project  at  this  date.  The  cost  of  completing  the  project,  if  all  the 
required  money  could  be  made  available  at  one  time,  was  estimated  ixL 
1891  at  $176,376. 

The  amount  expended  upon  the  modified  project  of  1886,  up  to  the 
close  of  the  fiscal  year  ending  June  30, 1894,  inclusive  of  outstanding 
liabilities,  was  $260,962.82.  At  the  close  of  the  contract,  June  15, 1888, 
the  channel  was  300  feet  wide  and  21  feet  deep,  mean  low  water,  from 
Perth  Amboy  to  the  bend  at  Great  Beds  Light,  and  300  feet  wide  and 
20  feet  deep,  mean  low  water,  acrpss  the  crest  of  the  shoal  in  the  chan- 
nel leading  from  the  bend  toward  Sequine  Point.  At  the  close  of  the 
year  the  channel  eastward  of  Seguine  Point  was  250  feet  wide  and  18 
feet  deep,  mean  low  water,  and  the  channel  from  Great  Beds  Light  to 
South  Amboy  was  300  feet  wide  and  14  feet  deep,  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
inclusive  of  outstanding  liabilities,  was  $39,040.93,  and  was  applied  in 
dredging  123,944  cubic  yards  of  material  from  Seguine  Point  Channel 
and  95,762  cubic  yards  of  material  from  South  Amboy  Channel.  The 
channel  leading  eastward  from  Seguine  Point  is  250  feet  wide  and  18 
feet  deep,  mean  low  water,  with  a  central  depth  of  41  feet  for  a  width 
of  100  leet;  and  the  channel  from  Great  Beds  Light  to  South  Amboy 
is  300  feet  wide  and  15  feet  deep,  mean  low  water. 

July  1, 1894,  balance  unexpeudod $1, 547. 18 

Amount  appropriated  by  act  of  August  17,1894 40,000.00 

41,547.18 
June  80,  1895,  amount  expended  during  fiscal  year 29, 786. 39 

July  1,  1895,  balance  unexpended 11,760.79 

July  1,  1895,  outstanding  liabilities 9,254.54 

July  1, 1895,  balance  available 2,506.25 

f  Amount  (estimated)  required  for  completion  of  existing  project 55, 375. 00 

I  Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897    40, 000. 00 
]  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  12.) 

13.  Sumpawamis  Inlet,  Ifew  York, — [This  work  was  in  the  charge  of 
Capt.  T.  L.  Casey,  Corps  of  Engineers,  until  October  24, 1894.1  The 
channel  depth  at  the  time  of  the  adoption  of  the  project  variea  from 
5  feet  in  the  bay  at  mean  low  water  to  2  feet  at  the  wharf  at  the  mouth 
of  the  creek,  a  distance  of  a  little  over  half  a  mile. 
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The  project  for  the  improvement  of  this  inlet,  adopted  in  1880,  pro- 
vides for  dredging  a  channel  4,500  feet  long  and  from  100  to  150  feet 
wide  and  5  feet  deep  at  mean  low  water,  beginning  at  the  5-foot  curve 
in  the  Great  South  vBay  and  extending  up  to  the  town  of  Babylon, 
Long  Island,  at  an  estimated  cost  of  (23,115. 

The  amount  expended  under  this  project  to  June  30, 1894,  was  $7,000. 

With  this  amount  a  channel  75  feet  wide  and  5  feet  deep,  from  the 
steamboat  wharf  to  a  point  750  below  it,  was  dredged,  besides  dredg- 
ing two  cuts,  each  25  feet  wide,  alongside  the  wharf. 

Outside  of  the  cuts  so  made,  and  extending  to  the  5-foot  curve  in  the 
bay,  a  shoal  was  left,  on  which  the  depth  was  only  4f  feet. 

There  were  no  expenditures  on  account  of  this  work  during  the  fiscal 
year  ending  June  30,  1895. 

(  Amoant  (estimated)  reqaired  for  completion  of  existing  project $16, 115. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  13.) 

14.  Canarsie  Bay,  ^'ew  York. — [This  work  was  in  the  charge  of  Capt. 
T.  L.  Casey,  Corps  of  Engineers,  until  October  24, 1894.1  The  original 
condition  of  the  channel  leading  to  Ganarsie  answered  to  a  depth  of 
4J  feet  mean  low  water. 

The  original  project,  adopted  in  1879,  provides  for  obtaining  a  naviga- 
ble channel  6  feet  deep  at  mean  low  water  from  Canarsie  Landing  to 
the  deep  water  in  Jamaica  Bay  by  means  of  diking  and  the  formation 
of  a  tidal  basin  at  an  estimated  cost  of  $88,000.  In  the  Annual  lieport 
of  the  Chief  of  Engineers,  1880,  Part  I,  page  674,  General  Newton 
expressed  a  doubt  as  to  adequate  appropriations  being  made  for  carry- 
ing out  the  authorized  project,  and  suggested  that  dredging  be  tried 
as  an  expedient. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30^ 
1894,  was  $52,997.90. 

With  this  amount  two  pile  dikes  have  been  built  and  maintained, 
one  on  the  north  side  of  the  outer  end  of  the  channel,  the  other  on  the 
south  side,  their  lengths  being  1,058  and  820  feet,  respectively;  the 
channel  dredged  to  a  depth  of  6  feet  mean  low  water  and  width  of  125 
feet  from  Canarsie  Landing  to  deep  water  in  Jamaica  Bay.  In  addi- 
tion to  this,  several  other  improvements,  not  contemplated  in  the  main 
project,  but  which  added  materially  to  the  facility  of  navigation,  viz, 
the  excavation  of  a  cut  250  feet  long  and  70  feet  wide,  with  a  depth  of 
6  feet,  on  the  east  side  of  the  steamboat  landing  at  Canarsie,  and  a  cut 
at  the  end  of  the  wharf  at  Canarsie  Landing  1,300  feet  long  and  60 
feet  wide,  with  a  depth  of  4  feet,  extending  through  to  the  southwest 
to  connect  with  the  southwest  channel,  the  latter  for  the  purpose  of 
promoting  tidal  circulation. 

Work  is  pending,  by  hired  labor,  operating  the  Government  dredge 
Alpha  and  plant  when  available  for  this  work. 

July  1,  1894,  balance  unexpended $2.10 

Amount  appropriated  by  act  of  August  17,  1894 2,000.00 

2,002.10 
June  30,  1895,  amount  expended  during  fiscal  year 2. 10 

July  1,  1895,  balance  unexpended 2,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 33, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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15.  Sheepskecbd  Bay^  New  York. — [This  work  was  in  the  charge  of 
Capt.  T.  L.  Casey,  Corps  of  Engineers,  nntil  October  24,  1894.]  The 
original  condition  of  the  navigable  channel  was,  for  the  entrance,  a 
depth  of  a  little  over  2  feet  at  mean  low  water,  and  for  the  interior 
channel  not  less  than  4  feet,  except  at  two  narrow  bulkheads  across 
said  channel. 

The  originally  adopted  project  (1879)  was  to  deepen  the  entrance  by 
means  of  converging  jetties  and  to  improve  the  interior  channel  by 
longitudinal  dikes  so  placed  as  in  some  instances  to  form  tidal  reser- 
voirs for  the  scour  of  the  channel.  The  project  was  revised  in  1881 
and  provides  for  excavating  a  channel  at  the  outlet  100  feet  wide  and 
6  feet  deep  at  mean  low  water^  to  connect  the  bay  with  Dead  Horse 
Inlet,  and  to  dredge  the  interior  channel;  this  was  modified  in  Feb- 
ruary, 1889,  the  modified  project  contemplating  a  channel  5,350  feet 
long,  60  feet  wide,  and  5J  feet  deep,  mean  low  water,  from  the  town  of 
Sheepshead  to  within  1,080  feet  of  Dead  Horse  Inlet  Cut,  to  connect 
with  the  channel  of  similar  width  and  depth  already  existing  at  that 
point.    The  estimated  cost  of  the  existing  project  was  $34,200. 

The  amount  expended  on  this  project  to  the  end  of  the  fiscal  year 
ending  June  30, 1894,  was  $25,967.95. 

With  this  amount  a  channel  had  been  dredged  100  feet  wide  and  6 
feet  deep  at  mean  low  water,  connecting  the  east  end  of  the  bay  with 
Dead  Horse  Inlet,  and  the  interior  channel  dredged  60  feet  wide  and 
6J  feet  deep  at  mean  low  water  for  a  distance  of  3,400  feet  from  the 
town  of  Sheepshead  toward  Dead  Horse  Inlet.  The  first-mentioned 
channel,  from  a  survey  in  1887,  was  observed  to  have  not  maintained 
itself,  having  contracted  to  a  width  of  60  feet  with  an  average  depth  of 
5^  feet,  mean  low  water. 

Work  was  suspended  in  December,  1889,  when  funds  were  exhausted. 

July  1,  1894,  balance  unexpended $32.06 

Jane  20,  1895,  amount  expended  during  fiscal  year 32. 05 

SAmoont  (estimated)  required  for  completion  of  existing  project 8, 200. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  15.) 

16.  Arthur  Kill^  Neic  York  and  Neic  Jersey. — [This  work  was  in  the 
charge  of  Capt.  T.  L.  Casey,  Corps  of  Engineers,  until  October  24, 
1894. 1  A  history  of  this  improvement,  which  originated  by  special  reso- 
lution in  the  Senate,  is  given  in  the  Annual  Eeport  of  the  Chief  of 
Engineers,  1889,  Part  I,  page  819. 

The  improvement  consists  in  the  removal  of  a  point  of  land  near  and 
to  the  south  of  the  Staten  Island  Bridge,  for  the  purpose  of  straight- 
ening the  channel  in  order  that  the  currents  may  be  directed  more 
truly  in  a  direction  i)erpendicular  to  the  drawspan  of  the  bridge,  thus 
£EK;ilitating  the  x>£^sage  of  loug  tows.    It  is  estimated  to  cost  126,500. 

A  statement  of  coudemnation  proceedings  by  the  United  States  for 
acquiring  the  land  needed  for  this  improvement  will  be  found  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1890,  Part  1,  page  843. 

The  sum  of  $21,470.74  had  been  expended  up  to  June  30, 1894,  in 
acquiring  land  and  in  dredging  off  about  1^  acres  of  the  point,  with  a 
resulting  increase  of  225  feet  in  the  channel  width  and  a  uniform  mean 
low-wat€r  depth  of  13  feet,  where  the  land  was  originally  6  feet  above 
that  plane. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1895, 
was^$3,730.56,  and  was  applied  in  dredging,  operating  the  Govern- 
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ment  dredge  Alpha  and  plant.  About  one-fourth  acre,  the  balance  of 
the  point  of  land  acquired  by  the  United  States,  was  removed  to  a 
depth  of  13  feet  at  mean  low  water  and  the  project  completed. 

The  channel  width  at  this  point  is  now  730  feet,  with  a  minimum 
depth  of  13  feet  at  mean  low  water. 

July  1,  1894,  balance  unexpended 4 $529. 26 

Amount  appropriated  by  act  of  August  17, 1894 4,500.00 

5,029.26 
June  30;  1895,  amount  expended  during  fiscal  year 3, 730. 56 

July  1,1895,  balance  unexpended 1,298.70 

July  1,1895,  outstanding  liabilities 200.00 

July  1, 1895,  balance  available 1,098.70 

(See  Appendix  B  16.) 

17,  Channel  between  Staten  Island  and  Neic  Jersey, — [This  work  was 
in  the  charge  of  Capt.  T.  L.  Casey,  Corps  of  Engineers,  until  October  24, 
1894.]  Before  this  improvement  was  undertaken  by  the  United  States 
there  was  a  navigable  channel  having  a  minimun  depth  of  9.2  feet  from 
the  deep  water  in  Newark  Bay  to  Elizabethport. 

The  first  project  for  the  improvement  of  the  channel  was  made  in 
1873.  This  provided  for  dredging  it  to  a  depth  of  16  feet  for  a  width  of 
150  feet  at  its  shallowest  part  and  protecting  the  cut  by  parallel  dikes. 
The  estimated  cost  of  this  work  was  $443,210. 

This  project  was  changed  in  1880  so  as  to  dredge  a  channel  400  feet 
wide  and  13  feet  deep  over  the  middle  200  feet  of  its  width,  leaving  it 
but  12  feet  deep  over  the  remaining  widths  of  100  feet  on  each  side. 
The  estimated  cost  of  this  work  was  $126,706.  In  addition  to  this,  it 
was  proposed,  should  it  be  ibund  necessary,  to  build  four  detached  dikes 
along  the  line  of  the  channel,  two  on  the  north  and  two  on  the  south 
side,  the  estimated  cost  of  which  was  $60,000,  bringing  the  total  esti- 
mated cost  of  the  proposed  improvement  up  to  $185,705.  Subsequently 
it  was  decided  to  give  the  channel  13  feet  depth  for  its  full  width  of 
400  feet,  increasing  the  estimate  to  $210,000. 

A  modification  of  this  project,  having  in  view  the  abandonment  of 
the  dikes,  was  submitted  May  9, 1889,  and  was  approved  by  Depart- 
ment letter  dated  May  16,  and  a  further  modification  calling  for  a 
uniform  channel  depth  of  14  feet  at  mean  low  water  over  the  entire 
width  of  400  feet  was  approved  October  20, 1890. 

The  amount  expended  to  June  30, 1894,  was  $199,970.88. 

With  this  amount  2,237  feet  of  dike  was  built,  the  channel  dredged 
throughout  its  entire  projected  length  to  a  mean  low-water  depth  of 
13  feet,  with  widths  varying  from  300  to  350  feet,  and  in  the  vicinity  of 
the  bend  at  the  Corner  Stake  Light  for  a  distance  of  3,000  feet  the 
width  had  been  increased  to  400  feet,  with  mean  low-water  depths  of 
from  13  to  14  feet. 

A  survey  made  in  ]N"ovember,  1893,  shows  that  the  300  to  350  foot 
channel  between  Shooters  Island  and  the  Corner  Stake  Light  has  con- 
tracted in  places  to  a  width  of  about  200  feet  and  in  the  bend  at  the 
Stake  Light  to  a  width  of  about  140  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $19,762.32,  and  was  appjj^d  i^  dredging,  operating  the  Government 
dredge  Alpha  and  plant,  {jjyjity-six  thousand  six  hundred  and  sixty- 
seven  cubic  yards  of  mat^  ^I  w*s  removed  from  the  channel  and 
deposited  at  sea,  giving  a^  ^^r^S^  increase  of  165  feet  in  the  channel 
width  for  a  distance  of  2.fif^V^^^t  va,  the  vicinity  of  the  Corner  Stake 
Light.  '^OQ/^^ 
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After  dredging,  the  channel  width  varied  from  250  feet  to  400  feet, 
and  the  depth  exceeded  14  feet  at  mean  low  water. 

July  1,  1894,  balance  unexpended $14,029.12 

Amount  appropriated  by  act  of  August  17, 1894 6,000.00 

20,029.13 
June  90, 1895,  amount  expended  during  fiscal  year 19, 762. 32 

July  1,1895,  balance  unexpended 266.80 

{Amount  (estimated)  required  for  completion  of  existiujcc  project 40, 000. 00 
Amountthatoanbeprofitabiyexpendedinfiscalyearending  JuneSO,  1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  17.) 

18.  Pasmic  River ^  New  Jersey. — [This  work  was  in  the  charge  of  Oapt. 
T.  L.  Casey,  Corps  of  Engineers,  nntil  October  24, 1894.]  This  river  is 
being  improved  nnder  two  separate  projects,  the  first  applying  to  the 
river  below  Center  street  bridge,  Newark,  to  and  beyond  the  shoals  in 
Newark  Bay,  a  distance  of  7|  miles,  and  the  second  to  the  npx>er  course 
of  the  river  from  Center  street  bridge  as  far  as  Passaic,  a  distance  of 
8  miles.  The  most  recent  appropriation  was,  however,  made  in  a  single 
sum  for  the  entire  river,  and  the  two  projects  will  hereafter  be  united  so 
that  the  fiinds  can  be  expended  at  those  parts  of  the  river  most 
urgently  needing  control  or  repair  in  the  interests  of  navigation. 

a.  Below  Newark. — The  lower  portion  of  the  river,  from  Center  street 
bridge  to  Newart  Bay,  was  first  surveyed  by  the  Engineer  Depart- 
ment in  1879.  The  greatest  depth  in  the  channel  at  a  point  above  the 
Elbow  Beacon  was  only  7.1  feet  and  in  many  places  the  greatest  depth 
was  7.5  feet  at  mean  low  water. 

A  project  was  adopted,  based  on  this  survey,  providing  for  obtain- 
ing by  diking  and  dredging  a  channel  200  feet  wide  and  10  feet  deep 
at  mean  low  water,  from  the  Center  street  bridge  to  Newark  Bay,  at  a 
cost  of  $232,876. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
rivor  into  the  bay  a  distance  of  12,000  feet  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

The  amount  expended  to  June  30, 1894,  was  $266,582.95. 

With  this  amount  6,205  feet  of  dike  had  been  built  and  maintained 
and  the  channel  through  the  shoal  in  the  bay  and  the  channel  up  the 
river  as  far  as  Center  street  bridge,  Newark,  dredged  to  the  required 
dimensions. 

The  amount  expended  below  Newark  during  the  fiscal  year  ending 
June  30, 1895,  inclusive  of  outstanding  liabilities,  was  $14,048.07,  and 
was  applied  to  dredging  and  to  dike  protection.  Thirty-five  thousand 
cubic  yards  of  material  was  removed  from  the  channel  below  the  bridge 
of  the  Central  Railroad  of  New  Jersey  and  placed  upon  the  embank- 
ment behind  the  dike  in  Newark  Bay.  The  channel  for  a  distance  of 
2,700  feet  was  given  a  width  of  200  feet,  an  increase  from  50  feet,  and  a 
depth  of  10  feet  at  mean  low  water.  One  thousand  two  hundred  and 
forty-nine  cubic  yards  of  stone  was  brought  from  the  Rarltan  River 
for  revetment  at  the  dike. 

b.  Above  Netcark. — Before  its  improvement  was  undertaken  the  upper 
part  of  the  river  had  a  navigable  6-foot  channel,  except  at  Middle, 
Belleville,  Rutherford  Park,  and  Holzman  bars,  where  the  depths  were 
4.5  feet,  3.9  feet,  3  feet,  and  3.5  feet,  respectively.  ^  ^ 
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The  project  of  improvement  was  adopted  in  1872,  and  provided  for  a 
channel  across  and  above  the  shoals  from  7}  to  6  feet  deep,  mean  low 
water,  and  from  200  to  60  feet  wide,  to  be  obtaiaed  by  dredging  and 
diking,  at  a  cost  of  $123,924.  It  was  modified  in  1885  by  extending 
the  channel  below  Middle  Bar  1,500  feet  to  the  Erie  Bailroad  bridge, 
increasing  the  estimate  to  $129,000,  which  was  further  increased  in 
1886  to  $133,762.  A  further  modification,  to  include  the  removal  of 
Third  River  Bar,  the  redredging  of  bars  formed  by  freshets,  and  re- 
moval of  bowlders  at  various  points  in  the  river,  increasing  the  estimate 
to  $193,822,  was  approved  October  6, 1890. 

The  amount  expended  to  June  30, 1894,  was  $145,331.22,  with  which 
channels  had  been  dredged  to  the  requisite  depth,  with  widths  of  from 
60  to  75  feet,  a  channel  through  Third  Elver  Bar  dredged  to  the  required 
depth,  with  width  of  100  feet  for  a  distance  of  800  feet,  and  below  this 
bar  the  channel  was  increased  in  width  by  40  feet  with  the  same  depth 
for  a  distance  of  700  feet,  and  by  20  feet  for  a  farther  distance  of  245 
feet,  giving  a  continuous  channel  through  this  reach  having  a  width  of 
100  feet  and  a  depth  of  6  feet,  mean  low  water.  In  addition  a  channel 
through  Belleville  Bar  was  completed  to  a  width  of  100  feet  and  a  mean 
low-water  depth  of  from  6  to  7  feet. 

The  channel  through  Butherford  Park  Bar  was  given  a  mean  low- 
water  depth  of  6  to  8  feet  and  a  width  of  85  to  100  feet  for  a  distance 
of  1,035  feet,  and  the  channel  through  Holzman  Bar  given  a  similar 
mean  low- water  depth  and  widened  35  feet  for  a  distance  of  418  feet. 
The  channels  are  now  in  good  condition  for  6-foot  navigation. 

The  amount  expended  above  Newark  during  the  fiscal  year  ending 
June  30, 1895,  inclusive  of  outstanding  liabilities,  was  $5,903.33,  and 
was  applied  to  dredging,  removing  4,162.16  cubic  yards  of  material 
from  Lime  Kiln  Bar. 

This  entire  improvement  extends  over  a  distance  of  16  miles,  and 
serves  a  commerce  estimated  at  more  than  1,250,000  tons  per  annum. 
Over  30,000  vessels  annually  pass  the  draw  of  the  lower  bridge. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1897,  in  maintaining  and  enlarging  the  channel  dimen- 
sions is  $15,000. 

July  1,1894,  balance  unexpended $11,435.83 

Amount  appropriated  by  act  of  August  17,  1894 15,000.00 

26, 435. 83 
June  30,  1895,  amount  expended  during  fiscal  year 13, 022. 32 

July  1,  1895,  balance  unexpended 13,413.51 

July  1,  1895,  outstanding  liabilities $5,167.25 

July  1,  1895,  amount  covered  by  uncompleted  contracts 1, 761. 83 

6,929.08 

July  1,  1895,  balance  available 6,484.43 

{Amount  (estimated)  required  for  completion  of  existing  project 109, 347. 00 
Aiiiouut  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30,1897    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acto  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  E  18.) 

19.  Elizabeth  River^  New  Jersey. — [This  work  was  in  the  charge  of 
Capt.  T.  L.  Casey,  Corps  of  Engineers,  until  October  24, 1894.]  This 
stream,  which  is  2§  miles  in  length  from  its  mouth  to  the  head  of  navi- 
gation, at  Broad  s&eet,  Elizabeth,  has  a  width  of  from  50  to  90  feet,  and 
before  its  improvement  the  wharves  in  the  city  could  only  be  reached 
at  high  water  by  vessels  drawing  less  than  4  feet;  its  commerce  was 
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estimated  at  45,000  tons  annaally.  The  range  of  the  tide  was  about 
4.7  feet  at  its  month  and  3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
for  obtaining,  by  dredging,  a  channel  60  feet  wide  and  7  feet  deep  at 
high  water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at 
an  estimated  cost  of  (25,530;  this  was  increased  in  1882  to  $43^60,  the 
increase  being  due  to  advanced  prices. 

The  amount  expended  under  this  project  to  June  30,  1894,  was 
$34,601.47. 

With  this  amount  the  channel  had  been  dredged  in  1883  to  the 
required  depth  to  within  ,1,000  feet  of  Broad  street  bridge,  but  soon 
became  obliterated  by  reason  of  deposits  of  silt  and  sewage  refuse. 

It  was  redredged  in  1891,  shoals  being  removed  from  the  river  at  the 
bend  above  South  street,  at  South  street  bridge,  at  John  street,  at  the 
bend  in  the  river  below  John  street,  and  at  the  Kew  York  and  Long 
Branch  Railroad  bridge  to  a  depth  of  7  feet  at  mean  high  water,  with 
widths  of  30  to  60  feet,  giving  a  7-foot  mean  high- water  channel  with 
widths  varying  from  30  to  50  feet  from  the  mouth  of  the  river  to  within 
900  feet  of  Bridge  street  bridge  in  the  town  of  Elizabeth. 

A  survey  made  in  November,  1892,  indicated  a  channel  from  30  to  50 
feet  wide  extending  from  the  mouth  to  Bridge  street  bridge,  the  head 
of  navigation,  with  mean  high-water  depths  of  from  less  than  5  feet  to 
more  than  7  feet. 

Subsequent  work  consisted  in  dredging  the  channel  from  the  bend 
above  South  street  bridge  to  within  125  feet  of  Bridge  street  bridge,  a 
distance  of  about  900  feet,  to  a  width  of  45  feet  and  mean  high-water 
depth  of  7  feet,  removing  5,200  cubic  yards  of  material,  principally 
shale  and  gravel. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $2,498.53,  and  was  applied  to  the  payment  of  outotanding  liabili- 
ties and  to  office  expenses. 

Failure  to  obtain  satisfactory  offers  for  expending  the  appropriation 
made  in  the  river  and  harbor  act  of  August  17, 1894,  during  the  sea- 
son &vorable  for  this  work,  made  necessary,  for  sanitary  reasons,  the 
postponement  of  operations  until  the  fiscal  year  ending  June  30, 1896. 

July  1,1894,  balance  unexpended $2,498.53 

Amoont  appropriated  by  act  of  August  17,  1894 3,000.00 

5,498.53 
June  30,  1895,  amount  expended  during  fiscal  year.... 2, 498.53 

July  1, 1895,  balance  unexpended 3,000.00 

{Amount  (eetimated)  required  for  completion  of  existiuff  project 3, 160. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  19.) 

20.  Rahway  River^  New  Jersey. — [This  work  was  in  the  charge  of  Capt. 
T.  L.  Casey,  Corps  of  Engineers,  until  October  24,  1894.]  In  its  orig- 
inal condition  the  Rahway  River  had  a  depth  of  8  feet  and  more  at 
mean  high  water  from  its  mouth  to  Bricktown,  3f  miles ;  7  feet  to  Edgar 
Dock,  4^  rnUes:  4.4  feet  to  Milton  avenue  bridge,  4|  miles;  and  4  feet 
to  Main  street  bridge,  5  miles,  in  the  town  of  Rahway.  Its  commerce 
was  estimated  at  120,000  tons,  and  three  attempts  had  been  made  to 
establish  a  line  of  steamboats  on  the  river,  but  had  failed  on  account  of 
the  bad  condition  of  the  stream. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provides  for  dredging  a  channel  125  feet  wide  and  8  feet  deeg^  at  high 
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water,  from  Briifttown  to  Milton  avenue  bridge,  and  100  feet  wide  from 
that  point  to  Main. street  bridge,  at  an  estimated  cost  of  $66,250. 

The  amount  expei^ded  on  this  improvement  to  June  30,  1894,  was 
$37,000. 

With  the  above  amount  the  channel  had  been  given  a  depth  of  7  feet 
at  mean  high  water,  and  width  of  from  100  to  60  feet  to  within  550  feet 
of  the  head  of  navigation. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  there 
have  been  no  funds  for  expenditure  since  the  fiscal  year  ending  June 
30, 1890.    The  channels  have  reverted  nearly  to  their  original  condition. 

(  Amount  (estimated)  required  for  completion  of  existing  project $29, 250. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  20.) 

21.  Raritan  River ^  New  Jersey, — [This  work  was  in  the  charge  of  Capt. 
T.  L.  Casey,  Corps  of  Engineers,  until  October  24,  1894.]  Before  its 
improvement  by  the  Uuited  States  the  Raritan  River  had  a  depth  of 
8.5  feet  at  ^'The  Stakes,"  3  miles;  of  6.5  feet  at  the  '^Middle  Grounds,'' 
4i  miles;  of  7.5  feet  at  Whitehead  Sand  Dock,  8^  miles;  and  between 
this  point  and  New  Brunswick,  12J  miles  above  the  mouth,  the  chauiwl 
was  obstructed  by  a  number  of  rocky  shoals  with  depths  of  from  8,4  to 
6.9  feet  at  mean  low  water.  The  city  of  New  Brunswick  and  the  Dela- 
ware and  Raritan  Canal,  which  terminates  here,  together  with  exten- 
sive brickyards  on  the  South  River,  did  a  large  commerce,  estimated  in 
1871  at  3,053,857  tons. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining 
by  diking  and  dredging,  and  where  necessary  by  driUiug  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep,  mean  low  water,  from  the 
mouth  to  New  Brunswick,  at  a  cost  of  $2,093,662.05.  It  was  modified 
in  1881,  pursuant  to  the  river  and  harbor  act  of  that  year,  by  adding  to 
it  the  dredging  of  the  South  Channel,  about  13,000  feet  long,  100  feet 
wide,  and  5J  feet  deep  at  mean  low  water,  from  J5!earney  Dock  to  Crab 
Island. 

The  amount  expended  to  June  30,  1894,  under  this  project  was 
$600,849.04. 

The  above  amount  was  expended  in  the  construction  and  maintenance 
of  certain  dikes  required  by  the  project  at  "The  Stakes"  and  "Middle 
Grounds,"  in  dredging  channels  200  feet  wide  and  12  feet  deep  at  mean 
low  water  at  these  points,  and  in  blasting  and  dredging  a  channel  of 
the  same  dimensions  across  the  rocky  shoal  at  Whitehejul  Sand  Dock, 
and  thence  up  the  river  with  a  width  of  100  feet  and  depth  of  10  feet  to 
within  1,500  feet  of  the  canal  lock  at  New  Brunswick,  and  the  channel 
to  Acken  Dock  redredged  to  a  mean  low-water  depth  of  6  feet  and  width 
of  50  feet  from  Raritan  River  to  Acken  Wharf,  a  distance  of  600  feet. 
Under  two  special  allotments  made  for  it  in  the  acts  of  March  3, 1881, 
and  August  2, 1882,  the  South  Channel  was  dredged  to  the  required 
depth  for  a  distance  of  4,000  feet.  The  commerce  of  the  river  is  reported 
for  the  calendar  year  1894  to  be  1,138,692  tons. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
inclusive  of  outstanding  liabilities,  was  $18,069.19,  and  was  applied  to 
the  breaking  of  rock,  by  contract,  and  to  the  operation  of  the  Govern- 
ment dredge  Alpha  and  plant  in  removing  rock  so  broken;  7,442  tons 
of  rock  (estimated)  was  broken  and  2,955  tons  removed  from  a  section 
400  feet  long  and  100  feet  wide,  in  continuation  of  the  channel  pre- 
vionsly  completed  to  within  1,500  feet  of  the  canal  lock  at  New  Bruns- 
wick, with  a  width  of  100  feet  and  depth  of  10  feet  at  mean  low  water. 
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The  broken  rock  on  the  section  was  removed  to  a  depth  of  10  feet  at 
mean  low  water  for  a  width  of  60  feet  and  the  rock  over  the  remaining 
width  of  40  feet  broken  free  for  dredging,  extending  the  channel  to 
within  1,100  feet  of  the  canal  lock,  with  a  width  of  60  feet  and  depth 
of  10  feet  at  mean  low  water. 

July  1, 1894,  balance  unexpended $10,400.96 

Amountappropriatedbjactof  August  17, 1884 20,000.00 

30,400.96 
June  30, 1895^  amount  expended  during  fiscal  year 10, 340. 74 

July  1, 1895,  balance  unexpended 20,060.22 

July  1,  1895,  outstanding  liabilities $328.45 

July  1,  1895,  amount  covered  by  uncompleted  oontraota 7, 400. 00 

7,728.45 

July  1,  1895,  balance  available 12,331.77 

'Amount  (estimated)  required  for  completion  of  existing  project 1, 462, 412. 05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 

(See  Appendix  E  21.) 

22.  South  River  J  New  Jersey. — [This  work  was  in  the  charge  of  Capt. 
T.  L.  Casey,  Corps  of  Engineers,  until  October  24,  1894.]  Before  the 
improvement  of  this  stream  was  undertaken  by  the  United  States  the 
navigation  of  the  lower  2J  miles  of  its  course  had  been  abandoned  and ' 
a  private  canal  dredged  from  near  Washington  to  SayreviUe,  on  the 
Baritan  River.  In  1880,  when  the  present  project  for  improving  the 
river  was  adopted,  the  mouth  of  the  canal,  on  account  of  its  faulty 
location,  had  shoaled  considerably.  Above  Washington  a  depth  of  2.7 
feet  existed  to  Bissetts,  3§  miles,  and  of  2.5  feet  to  Old  Bridge,  the  head 
of  navigation,  Qi  miles  above  the  mouth  of  the  canal  at  SayreviUe. 

The  project  adopted  in  1880  provided  for  closing  the  river  below  the 
head  of  the  canal,  correcting  the  direction  of  the  mouth  of  the  latter, 
and  obtaining,  by  diking  and  dredging,  a  depth  of  8  feet,  mean  low 
water,  to  Washington,  6  feet  to  Bissetts,  and  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow; 
estimated  to  cost  $194,696.  This  was  modified  July  30, 1892,  by  omit- 
ting the  proposed  cut-off  and  dikes,  and  substituting  therefor  the  dredg- 
ing of  the  river  between  Washington  and  the  liaritan  River  Railroad 
bridge,  reducing  the  original  estimate  to  $176,975. 

The  amount  expended  under  this  project  to  June  30,  1894,  was 
$77,039.74. 

With  this  amount,  the  direction  of  the  mouth  of  the  canal  had  been 
changed,  the  dikes  below  Washington  completed  and  maintained,  a 
small  amount  of  dredging  done  on  a  shoal  above  Washington,  a  shoal 
at  the  mouth  of  Washington  Canal  removed,  a  channel  dredged  60  feet 
wide  through  the  canal  and  50  feet  wide  across  the  shoal  in  the  river 
below  Washington,  the  channel  between  the  turnpike  bridge  and  Rari- 
tan  River  Railroad  bridge  dredged  50  to  100  feet  wide  and  6  feet  deep, 
mean  low  water,  and  the  channel  for  a  distance  of  350  feet  above  the 
bridge  dredged  to  4  feet,  mean  low  water,  and  width  of  70  feet.  At 
Bourke  Reach  the  channel  was  given  a  depth  of  6  feet  at  mean  low  water, 
and  width  of  60  feet  for  a  distance  of  860  feet;  in  addition,  a  bar  oppo- 
site Whitehead's  brickyard  was  removed  to  a  depth  of  8  feet  at  mean 
low  water,  and  width  of  60  feet  for  a  distance  of  450  feet,  and  at  the 
junction  of  the  canal  and  South  River  a  channel  was  excavated  350 
feet  long,  60  feet  wide,  and  6  feet  deep  at  the  same  stage  of  the  tide. 
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The  amount  expended  daring  the  fiscal  year  ending  June  30, 1895^ 
inclusive  of  outstanding  liabilities,  was  $4,833.81,  and  was  applied  to 
dredging,  by  contract  and  under  open-market  agreement,  in  maintain- 
ing the  required  depth  of  the  project  below  the  town  of  Little  Wash- 
ington^ 15,147  cubic  yards  was  removed  from  the  channel,  and  there 
is  now  a  depth  of  8  feet  at  mean  low  water,  and  width  of  not  less  than 
50  feet,  between  Little  Washington  and  a  point  within  the  canal  1,000 
feet  below  its  head,  and  thence  to  Sayreville  the  depth  is  6  feet. 

July  1,  1894,  balance  unexpended $960.26 

Amount  appropriated  by  act  of  August  17, 1894 5,000.00 

6,960.26 
June  30,  1895,  amount  expended  during  fiscal  year 4, 826. 08 

July  1,  1895,  balance  unexpended ' 1, 134. 18 

July  1,  1895,  outstanding  liabilities 7.73 

July  1, 1895,  balance  available 1, 126.45 

(Amount  (estimated)  required  for  completion  of  existing  project 93, 795. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      5,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  E  22.) 

23.  Keyport  Harbor^  Nmo  Jersey. — [This  work  was  in  the  charge  of 
Capt.  T.  L,  Casey,  Obrps  of  Engineers,  until  October  24, 1894.]  Key- 
-poTt  Harbor  was  originally  accessible  at  low  water  only  to  vessels 
drawing  less  than  4  feet.  Before  its  improvement  was  undertaken  by 
the  United  States  a  G-foot  channel  had  been  dredged  at  private  expense, 
which  had  shoaled  in  1872  to  6J  feet,  and  in  1882  to  6  feet,  the  range  of 
the  tide  being  4.7  feet.  A  large  commerce  was  carried  on,  however, 
valued  at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provided 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide,  from  the  steamboat  dock  to  the  8-foot  contour  in 
Raritan  Bay,  at  an  estimated  cost  of  $30,475.  The  revised  estimate  of 
1884  was  $40,475. 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30, 1894,  was  $35,391.52. 

With  the  above  amount  a  channel  was  dredged  in  1883  from  the 
8-foot  depth  in  Raritan  Bay  to  Keyport  Wharf,  a  distance  of  5,000  feet, 
with  a  width  of  200  feet  for  the  first  4,200  feet  and  160  feet  for  the  remain- 
der. The  channel  did  not  prove  permanent,  having  deteriorated  to  a 
width  of  30  to  50  feet  and  mean  low-water  depth  of  6  to  7  feet^  and  was 
redredged  in  1893  to  the  projected  mean  low-water  depth,  with  width 
of  from  70  to  140  feet  for  a  distance  of  400  feet  in  front  of  Keyport 
Wharf;  thence  for  a  distance  of  2,200  feet  outward  a  cut  35  feet  wide 
was  made  along  the  northerly  side  of  the  old  channel. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $28.05,  for  office  expenses. 

The  amount  available,  appropriated  by  the  river  and  harbor  act  of 
August  17, 1894,  to  complete  the  improvement  is  covered  by  existing 
contract,  and  the  work,  which  is  combined  in  one  contract  with  that  at 
other  improvements  now  going  on,  will  be  executed  during  the  fiscal 
year  ending  June  30, 1896. 

The  amount  appropriated  to  complete  the  project  will  not  suffice, 
owing  to  extensive  shoaling  in  the  dredged  channel  during  suspension 
of  operations.  If  the  channel  contemplated  in  the  project  is  to  be  made 
and  maintained  additional  funds  will  be  required. 
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July  1,  1894,  balance  imexpended... $83.48 

Amoant  appropriated  by  act  of  Aagnst  17,  1894 5,000.00 

6,083.48 
June  30, 1885,  amount  expended  daring  fiscal  year 28.05 

July  1,  1895,  balance  imexpended 5,055.43 

July  1,  1895,  amount  covered  by  uncompleted  eontracta 4, 000. 00 

July  1,  1895,  balance  available 1,055.43 

(See  Appendix  E  23.) 

24.  Mattawan  Creekj  New  Jersey. — [This  work  was  in  the  charge  of 
Capt.  T.  L.  Casey,  Corps  of  Engineers,  until  October  24, 1894.1  Before 
its  improvement  by  the  United  States  this  small  stream  was  obstructed 
at  its  entrance  into  Keyport  Harbor  by  a  mud  flat,  on  which  the  best 
depth  at  the  worst  section  was  3.1  feet  at  mean  low  water,  though  the 
3- foot  channel  was  too  narrow  and  tortuous  for  use.  Above  this  flat  a 
good  4-foot  channel  existed  to  1^  miles  above  the  mouth,  and  thence  to 
the  steamboat  dock  at  Mattawan  3.5  feet,  shoaling  to  1.8  feet  at  the 
freight  dock,  600  feet  above,  and  1^  miles  from  the  mouth.  The  range 
of  the  tide  is  4.7  feet.  Notwithstanding  the  above  difficulties,  it  carried 
commerce  valued  in  1880  at  $800,000. 

The  project  for  this  improvement  was  adopted  in  1881,  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  water  and  100  feet  wide 
from  the  mouth  to  Winkson  Creek,  and  thence  75  feet  wide  to  the  rail- 
road bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost  of  $33,120. 

To  June  30,  1894,  the  amount  expended  under  this  project  was 
$32,873.64. 

With  this  amount  channels  had  been  dredged  in  1881  and  1882  to  the 
required  depth  from  the  mouth  to  the  freight  dock  at  Mattawan  with 
widths  varying  from  100  to  30  feet,  and  in  1891  a  cut  35  feet  wide  was 
redredged  to  the  required  depth  along  the  northerly  side  of  the  chan- 
nel for  a  distance  of  1,420  feet  upstream  from  the  mouth  of  the  creek. 

A  survey  made  in  November  1892,  showed  that  the  channels  dredged 
in  1881  and  1882  had  almost  reverted  to  their  original  condition,  hence 
the  appropriation  made  by  river  and  harbor  act  of  July'13, 1892,  viz, 
$9,620,  for  completing  the  improvement  in  accordance  with  the  approved 
plans  would  be  insufficient  for  that  purpose. 

With  this  amount  the  channel  between  the  mouth  of  the  creek  and 
steamboat  dock  at  Keyport  was  redredged  on  its  southerly  side  to  a 
mean  low- water  depth  of  4^  feet  for  a  distance  of  2,100  feet  upstream 
from  Ke3rport  Dock,  and  given  a  width  of  50  feet  for  the  first  1,500  feet, 
with  25  feet  for  the  remainder,  and  on  its  northerly  side  redredged  to  a 
similar  depth  with  a  width  of  25  feet  for  a  distance  of  630  feet,  extend- 
ing from  Keyport  Dock  upstream;  from  Winkson  Creek  to  Mattawan 
steamboat  dock  the  channel  was  redredged  to  a  mean  low-water  depth 
of  4  to  5  feet  and  width  of  60  feet  for  a  distance  of  4,000  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $8.32,  for  office  expenses. 

The  amount  available,  appropriated  by  the  river  and  harbor  act  of 
August  17, 1894,  is  covered  by  existing  contract;  and  the  work,  which 
is  combined  in  one  contract  with  that  at  other  improvements  now  going 
on,  win  be  executed  during  the  fiscal  year  ending  June  30, 1896. 

if  it  is  the  intention  of  Congress  to  complete  the  original  project 
additional  funds  will  be  necessary,  the  expended  estimate  having  been 
insufficient  owing  to  the  interval  between  partial  allotments. 
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Jnly  1,  1894,  balance  unexpended '. $246.36 

Amount  appropriated  by  act  of  Angnst  17,  1894 ; 3,000.00 

3,246.36 
June  30,  1895,  amount  expended  during  fiscal  year 8.32 

July  1, 1895,  balance  unexpended 3,238.04 

July  1, 1895;  amount  covered  by  uncompleted  contracts 1, 500. 00 

July  1,1896,  balance  available 1,738.04 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      3, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  24.) 

^5.  Shoal  Harbor  and  Oompton  Creek^  New  Jersey. — [This  work  was  in 
the  charge  of  Capt.  T.  L.  Casey,  Corps  of  Engineers,  until  October  24, 
1894.]  Shoal  Harbor  is  an  indentation  of  the  shore  on  the  sonth  side  of 
Sandy  Hook  Bay,  6  miles  west  of  the  entrance  to  Shrewsbury  Bi ver.  It 
is  bare  at  low  water,  and  the  water  deepens  so  gradually  outward  that  the 
6-foot  curve,  mean  low  water,  is  only  reached  at  a  distance  of  3,000  feet 
from  the  high- water  line.  Compton  Creek,  which  flows  into  Shoal  Har- 
bor, is  5  to  6  miles  long,  with  3  to  5  feet  of  water  in  the  lower  reach. 
At  one-quarter  of  a  mue  from  its  mouth  it  is  crossed  by  a  fixed  bridge, 
which  limits  navigation.  Between  this  bridge  and  the  harbor  there  is  a 
harbor  of  refuge  of  limited  capacity,  having  a  depth  of  9  feet  in  places, 
to  which  fishing  vessels  resort  when  the  tides  allow  them  to  cross  the 
shoal  at  the  entrance.    The  range  of  the  tide  is  4.5  feet. 

The  plan  of  improvement  adopted  in  1884  had  in  view  the  connection 
of  the  5-foot  mean  low-water  curve  of  the  creek  on  the  inside  with  the 
5-foot  curve  of  the  bay  by  means  of  a  dredged  channel  150  feet  wide, 
and  the  protection  of  this  channel  against  shoaling  by  means  of  a  tim- 
ber dike  placed  on  the  west  side  of  the  harbor,  at  a  total  estimated  cost 
of  $64,130. 

The  total  exx>enditure  on  this  improvement  to  June  30, 1894,  was 
$5,139.29,  with  which  the  channel  was  dredged  in  1891  to  a  mean  low- 
water  depth  of  4J  feet  for  a  distance  of  1,200  feet,  beginning  near  the 
bulkhead  at  the  mouth  of  the  creek,  with  a  width  of  100  feet  for  the 
first  800  feet,  and  70  feet  for  the  remainder.  A  survey  made  in  October. 
1892,  showed  that  this  channel  had  deteriorated  to  widths  of  from  60 
to  80  feet,  and  mean  low-water  depths  of  from  3.2  to  4.2  leet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895 
($5,794.62),  was  applied  to  dredging  8,150  cubic  yards  of  material  from 
Shoal  Harbor  and  placing  it  behind  bulkheads.  The  length  of  the 
dredged  channel  is  now  1,855  feet,  with  a  width  of  75  feet  and  depth 
of  4  feet  at  mean  low  water,  and  it  extends  out  to  a  depth  of  1  foot  at 
mean  low  water  in  Baritan  Bay. 

July  1, 1894,  balance  unexpended $2,860.71 

Amount  appropriated  by  act  of  August  17,  1894 : 3,000.00 

6,860.71 
June  90, 1895,  amount  expended  during  fiscal  year 5, 794.62 

July  1, 1895,  balance  unexpended 66.09 

{Amount  (estimated)  required  for  completion  of  existing  project 53, 130. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1897      Z,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  25.) 
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26.  Shrewsbury  Eiver,  New  Jersey. -^{TYn^  work  was  in  the  charge  of 
Capt.  T.  L.  Casey,  Corps  of  Engineers,  until  October  24, 1804.)  When 
the  present  project  for  this  improvement  was  adopted  in  1879  the  river 
was  obstructed  by  a  number  of  shifting  sand  bars,  which  had  caused 
the  complete  suspension  of  navigation  in  the  South  Branch,  and  only 
permitted  the  passage  of  vessels  engaged  in  commerce  up  the  North 
Branch  at  or  near  high  water.  A  considerable  trade  was  carried  on, 
however,  even  under  these  difficult  conditions. 

The  project  originally  adopted  was  to  dredge  a  channel  6  feet  deep 
at  mean  low  water,  and  from  300  to  150  feet  in  width  across  the  shoals 
from  the  mouth  to  Ked  Bank  on  the  North  Branch,  8  miles,  and  Branch- 
port  on  the  South  Branch,  9  miles,  maintaining  these  channels  by 
longitudinal  dikes.  This  project  has  not  been  modi^ed  as  to  the  end 
sought,  but  estimates  of  the  diking,  dredging,  and  cost  have  been 
increased  from  time  to  time.    The  amount  now  stands  at  $254,562. 

The  amount  expended  on  this  project  to  June  30, 1894,  was  $234,423.10. 

With  this  amount  13,437  linear  feet  of  diking  has  been  built  and 
maintained,  and  channels  of  the  required  depth,  and  widths  of  from 
60  to  200  feet,  dredged  through  all  shoals  obstructing  navigation. 

Shoals  have  been  formed  in  the  channels  at  Lower  Rocky  Point, 
Barley  Point,  and  Upper  Rocky  Point  in  the  North  Branch,  and  at 
Bellevue  and  Jumping  P^int  in  the  South  Branch,  making  repeated 
dredging  necessary  to  maintain  the  depth  at  these  localities. 

No  expenditures  have  been  made  since  1891  in  continuation  of  the 
permanent  improvement,  all  available  funds  being  required  to  maintain 
existing  dikes  and  dredged  channels. 

The  amount  expended  during  tl^e  fiscal  year  ending  June  30, 1895, 
inclusive  of  outstanding  liabilities,  was  $3,688.14,  and  was  applied  to 
the  repair  of  the  dike  at  the  outer  bar  and  to  dredging,  opening  navi- 
gation in  the  North  Branch  to  regular  traffic  in  the  spring  by  the 
removal  of  3,875  cubic  yards,  in  making  a  cut  150  feet  wide,  6  feet  deep 
at  mean  low  water  and  140  feet  long,  through  a  bar  in  the  channel 
above  Upper  Rocky  Point. 

An  extension  of  the  system  of  training  dikes  along  the  river  is  essen- 
tial to  the  permanency  of  the  dredged  channels,  and  would  be  a  more 
economical  expenditure  of  the  estimate  than  that  under  the  present 
method  of  annual  dredging,  made  necessary  by  the  small  amounts 
appropriated  irregularly  for  the  improvement. 

Jaly  1,  1894,  balance  uDexpended $76.90 

Amonnt  appropriated  by  act  of  August  17,  1894 5,000.00 

5,076.90 
Jane  30, 1895,  amount  expended  during  fiscal  year 3, 642. 77 

July  1, 1895,  balance  unexpended 1, 434. 13 

July  1,  1895,  outstanding  liabilities 45. 37 

July  1, 1895,  balance  available 1,388.76 

(Amount  (estimated)  required  for  completion  of  existing  project 15, 062. 00 
Amountthatcanbeprontably  expendedinfiscal  vearendm^  June30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  26.) 


27.  Manasquan(8quan)  River ^  Neio  Jersey. — [This  work  was  in  the 
charge  of  Capt.  T.  L.  Casey,  Corps  of  Engineers,  until  October  24, 
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1894.]    In  its  original  condition  this  stream  had  a  depth  of  from  4  to 
6  feet  at  mean  low  water  for  several  miles  above  its  mouth,  but  was 
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obstructed  at  its  outlet  into  the  ocean  by  a  sand  spit,  which  had  deflected 
the  stream  into  a  channel  parallel  with  the  beach,  communicating  with 
the  ocean  across  shifting  sand  bars,  on  which  the  best  depth  did  not 
exceed  1^  feet  at  mean  low  water;  mean  range  of  tide,  2.4  feet.  In 
severe  storms  this  channel  was  sometimes  entirely  closed  by  sand, 
remaining  so  until  the  fresh  water  in  the  river  had  accumulated  suffi- 
ciently to  force  a  new  outlet.  Under  these  conditions  the  river  could 
not  be  used  by  commerce. 

The  project  for  its  improvement  was  adopted  in  1879,  and  contem- 
plated dredging  the  lower  river  and  obtaining,  by  means  of  jetties,  a 
permanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of 
6  feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120.  This  was 
increased  to  $72,000  in  1882,  the  increase  being  due  to  advanced  prices 
and  to  a  proposed  increase  in  the  length  of  the  jetties. 

The  amount  expended  under  this  project  to  June  30, 1894,  was  $39,000. 

With  this  amount  two  jetties  had  been  constructed,  but  neither  to  its 
fiill  length,  appropriations  having  ceased  in  1882.  No  permanent 
improvement  had  been  effected. 

An  appropriation  of  $2,000  was  made  in  the  act  of  September  19, 
1890,  to  be  expended  in  the  removal  of  obstructions  placed  by  the  Gov- 
ernment at  the  mouth  of  the  river,  if,  in  the  discretion  of  the  Secretary 
of  War,  the  same  should  be  done.  There  were  no  expenditures  during 
the  fiscal  year  ending  June  30, 1894,  as  the  removal  of  the  obstructions 
alluded  to  in  the  act  of  September  19, 1890,  was,  in  the  opinion  of  the 
engineer  in  charge,  deemed  unnecessary,  and  so  reported  under  dat:e  of 
December  19, 1890,  and  was  approved  by  the  Secretary  of  War  Decem- 
ber 30, 1890. 

July  1, 1894,  balance  unexpended $2,000.00 

July  1, 1895,  balance  unexpended 2,000.00 

i  Amount  (estimated)  required  for  completion  of  existing  project 31, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  27.) 

28.  Removing  sunken  tfessela  or  craft  obstructing  or  endangering  navi- 
gation,— A  contract  was  entered  into,  March  13,  1895,  for  the  removal 
of  the  wreck  of  the  U.  S.  Engineer  dredge  Flood  Rock^  sunk  ofiF  Sunken 
Meadow,  East  Eiver.    This  contract  is  still  in  force. 

The  barge  Milton  was  wrecked  on  reef  off  Sunken  Meadow,  East 
Eiver,  and  lay  in  85  feet  of  water,  with  50  feet  over  her  deck.  The 
hull  of  the  vessel  has  been  destroyed  and  no  longer  offers  any  obstruc- 
tion to  the  currents. 

The  wreck  of  the  steamer  Canonicus  was  removed  from  Kill  vafi  KuU 
June  4, 1895,  under  agreement  with  John  S.  Bundick,  at  a  cost  of  $2,500, 
including  inspection. 

The  total  amount  expended  during  the  year  upon  removal  of  wrecks 
is  13,203.30. 

(See  Appendix  E  28.) 

EXAMINATIONS  AND  SURVEY   MADE  IN  COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examinations  and  survey  of  the  following  localities 
required  by  the  river  and  harbor  act  of  August  17, 1894,  were  made  by 
the  local  engineer  officers  and  reports  thereon  submitted: 

1.  Preliminary  examination  of  Peekskill  Marborj  New  York. — Lieuten- 
ant-Colonel Gillespie  submitted  report  of  examination  November  26, 
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1894.  He  is  of  opinion  that  the  locality  is  worthy  of  improvement  in 
so  tiar  as  relates  to  the  excavation  of  a  channel  along  the  entire  wharf 
front,  connecting  north  and  sonth  with  the  deep-water  channel  of  the 
Hadson^  Biver,  excluding  any  work  of  construction  upon  the  outlying 
flats,  and  his  views  are  concurred  in  by  this  office.  No  survey  is  nec- 
essary at  this  time,  sufficient  data  being  already  at  hand  for  prepara- 
tion of  plan  and  estimate  of  cost  of  improvement.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  Ko.  37,  Fifty- 
third  Congress,  third  session.    (See  also  Appendix  £  29.) 

2.  Preliminary  examination  of  Carrls  River^  New  York, — Captain 
Casey  submitted  report  of  examination  October  20.  1894.  It  is  his 
opinion,  concurred  in  by  the  Division  Engineer,  Col.  H.  L.  Abbot,  Corps 
of  Engineers,  and  by  this  office,  that  the  locality  is  not  worthy  of 
improvement  by  the  General  Government.  The  report  was  transmit- 
ted to  Congress  and  printed  in  House  Ex.  Doc.  No.  40,  Fifty-third  Con- 
gress, third  session.    (See  also  Appendix  E  30.) 

3.  Preliminary  examination  of  Oravesend  Bay,  New  York, — Lieuten- 
ant-Colonel Gillespie  submitted  report  of  examination  November  19, 
1894.  It  is  his  opinion,  concurred  in  by  this  office,  that  the  locality  is 
not  worthy  of  improvement  at  the  present  time.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Ex.  Doc.  No.  31,  Fifty-third 
Congress,  third  session.    (See  also  Appendix  E  31.) 

4.  Preliminary  examination  of  West  Branch  of  Newtown  Creek,  New 
York,  from  Metropolitan  avenue  bridge  to  the  head  of  navigation. — 
Lieutenant-Colonel  Gillespie  submitted  report  of  examination  Novem- 
ber 30, 1894.  In  his  opinion  this  portion  of  the  West  Branch  of  New- 
town Greek  is  not  worthy  of  improvement  by  the  General  Government 
within  the  meaning  and  intent  of  the  act  of  August  17, 1894,  and  his 
views  are  concurred  in  by  this  office.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  32,  Fifty-third  Congress, 
third  session.    (See  also  Appendix  E  32.) 

5.  Preliminary  examination  of  Rahway  River,  New  Jersey,  to  report 
ifpon  the  desirability  of  placing  locks  in  the  mouth  of  said  river  and  the 
cost  of  same. — Lieutenant-Colonel  Gillespie  submitted  report  of  exam- 
ination November  14, 1894.  In  his  opinion,  concurred  in  by  this  office, 
the  locality  is  not  worthy  of  improvement  so  far  as  relates  to  the  desir- 
ability of  placing  locks  in  the  mouth  of  the  river.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  30,  Fifty- 
third  Congress,  third  session.    j[See  also  Appendix  E  33.) 

6.  Preliminary  examination  oj  Blizaheth  River,  New  Jersey,  to  report 
upon  the  desirability  of  placing  locks  in  the  mouth  of  said  river  and  the 
cost  ofsam^. — Lieutenant-Colonel  Gillespie  submitted  report  November 
14,  1894.  He  considers  the  locality  not  worthy  of  improvement  so  far 
as  relates  to  the  desirability  of  placing  locks  in  the  mouth  of  said  river, 
and  this  opinion  is  concurred  in  by  this  office.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Ex.  Doc.  No.  41,  Fifty-third 
Congress  third  session.    (See  also  Appendix  E  34.) 

7.  Preliminary  examination  of  inlet  at  mouth  of  Shark  River,  New 
Jersey,  for  harbor  of  refuge. — Captain  Casey  submitted  report  of  exam- 
ination October  23, 1894.  It  is  his  opinion,  concurred  in  by  the  division 
engineer  and  by  this  office,  that  the  locality  is  not  worthy  of  improve- 
ment by  the  Generil  Government.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  73,  Fifty-third  Congress, 
third  session.    (See  also  Appendix  E  35.) 

6.  Survey  of  Raritan  Bay,  New  Jersey,  between  South  Amboy  and 
Oreat  Beds  Light,  with  a  view  to  deepening  the  cJiannel  to  21  feet  at  mean 
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hw  water. — ^The  act  of  Angnst  17, 1894,  made  appropriation  for  con- 
tinuing improvement  of  harbor  at  Earitan  Bay,  l^ew  Jersey,  the  appro- 
priation to  include  a  survey  between  South  Amboy  and  Great  Beds 
Light,  with  a  view  to  deepening  the  channel  to  21  feet  at  mean  low 
water.  February  2, 1895,  Lieuikenant-Golonel  Gillespie  submitted  report 
of  the  results  of  the  survey  thus  provided  for.  He  states  that  the  length 
of  the  waterway  between  the  21-foot  curves  is  7,300  feet,  approximately, 
and  the  amount  of  material  necessary  to  be  removed  to  give  through- 
out this  length  a  width  of  300  feet  and  a  depth  of  21  feet  at  mean  low 
water  is  estimated  to  be  680,000  cubic  yards.  If  the  work  be  done  in 
one  year,  at  the  existing  contract  price  of  17^  cents  per  cubic  yard  the 
cost  of  completion  of  the  project,  adding  10  per  cent  for  contingencies, 
will  be  $130,000,  approximately.  The  report  was  transmitted  to  Con- 
gress and  printed  in  House  Ex.  Doc.  No.  298,  Fifty-third  Congress^ 
third  session.    (See  also  Appendix  E  36.) 

IMPROVEMENT  OF  BIVBBS  AND  HABBOBS  IN  SOUTHERN  NEW  JERSEY, 
OF  DELAWARE  RIVER  AND  BAY,  AND  OP  WATERS  TRIBUTARY 
THERETO,  NEW  JERSEY,  PENNSYLVANIA,  AND  DELAWARE. 

This  district  was  in  the  charge  of  Maj.  C.  W.  Raymond,  Cori)S  of 
Engineers,  with  Lieut.  Spencer  Cosby,  Corps  of  Engineers,  under  his 
immediate  orders  since  July  6,  1894;  Division  Engineer,  Col.  Henry 
L.  Abbot,  Corps  of  Engineers. 

1.  Belatcare  River ^  New  Jersey  and  Pennsylvania. — Trenton,  the  head 
of  natural  navigation  on  the  Delaware  Eiver,  is  about  30  miles  above 
the  upper  part  of  the  x>ort  of  Philadelphia.  In  its  original  condition 
this  part  of  the  river  was  obstructed  by  shoals  at  the  following  locali- 
ties: Between  Bordentown  and  Trenton,  a  distance  of  about  5  miles,  a 
narrow  and  circuitous  channel  existed,  which  carried  from  3  to  6  feet 
at  mean  low  water;  at  Kinkora  Bar,  about  9  miles  below  Trenton,  a 
shoal  carrying  7^  feet,  and  at  Five  Mile  Bar,  at  the  upper  part  of  Phila- 
delphia, a  shoal  across  the  Pennsylvania  channel  carrying  only  3  to  4 
feet  at  mean  low  water,  there  being,  however,  13  feet  of  water  past 
Five  Mile  Bar,  in  the  New  Jersey  channel,  passing  south  of  Petty 
Island. 

Below  Philadelphia  the  river,  in  its  original  condition,  presented 
obstructions  at  Miflflin  Bar,  which  reduced  the  depth  at  mean  low 
water  to  17  feet;  at  Schooner  Ledge  and  Cherry  Island  Flats  to  18  feet; 
at  Bulkhead  Shoal  and  Dan  Baker  Shoal  to  about  20  feet.  In  that 
part  of  the  Delaware  Biver  between  Trenton,  N.  J.,  and  Bridesburg, 
Pa.,  efforts  in  the  past  have  been  directed  toward  relieving  commerce 
from  the  obstnictions  which  exist  in  the  upper  9  miles  of  the  river, 
and  deepening  the  channel  across  Kinkora  Bar. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Philadel- 
phia and  the  bay  were  confined  to  dredging,  except  at  Schooner  Ledge, 
where  solid  rock  was  removed  under  appropriations  for  special  locali- 
ties, and  also  under  general  appropriations  for  the  Delaware  Eiver 
below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of 
War  for  the  purpose  of  considering  the  subject  of  permanent  improve- 
ment of  Delaware  Eiver  and  Bay,  recommended,  under  date  of  Jan- 
uary 23, 1885,  the  formation  of  a  ship  channel  from  a  point  opposite 
Philadelphia,  and  about  midway  between  the  American  Ship-building 
Company's  yard  and  the  Gas  Trust  wharf,  to  deep  water  in  Delaware 
Bay,  having  a  least  width  of  600  feet  and  a  depth  of  26  feet  at  mean 
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low  water.  The  formation  of  such  a  channel  is  to  be  obtained,  except 
at  Schooner  Ledge,  where  rock  would  require  to  be  removed,  by  regu- 
lating the  tidal  flow  by  means  of  dikes,  with  recourse  to  dredging, 
where  necessary,  as  an  aid  to  such  contracting  and  regulating  works. 

The  estimated  cost  of  obtaining  a  channel  of  the  above  dimensions 
is  about  $2,425,000,  which  covers  the  estimated  cost  of  the  permanent 
improvement  of  the  Delaware  River  between  the  upper  part  of  Phila- 
delphia and  deep  water  in  the  bay.  This  estimate  of  cost  does  not 
include  the  improvement  of  Philadelphia  Harbor,  which  is  a  separate 
project.  With  the  present  requirements  of  commerce  above  Philadel- 
phia it  is  not  considered  that  the  part  of  the  river  lying  between  Tren- 
ton and  Bridesburg  demands  any  further  improvement. 

The  entire  amount  expended  on  the  improvement  of  the  Delaware 
River  from  1836  to  June  30, 1894,  under  appropriations  both  for  special 
localities  and  the  general  river,  was  $2,214,208.89,  of  which  $118,500 
was  expended  on  that  part  of  the  river  between  Trenton  and  the  upper 
part  of  Philadelphia.  As  a  result  of  this  expenditure  there  had  been 
formed  at  the  latter  date  a  channel  of  navigable  width  and  7^  feet  deep 
at  mean  low  water  through  the  bars  between  Bridesburg  and  Borden- 
town;  a  channel  across  Kinkora  Bar  7^  feet  deep;  a  channel  across 
Five  Mile  Bar  270  feet  wide  and  from  13  to  15  feet  deep ;  a  channel  from 
200  to  400  feet  wide  and  from  24  to  26  feet  deep  through  the  shoal  areas 
at  Port  Richmond ;  a  channel  across  MifiQin  Bar  100  feet  wide  and  from 
24  to  24.6  feet  deep;  a  channel  through  Schooner  Ledge  220  feet  wide 
and  24  feet  deep,  except  over  a  small  area  recently  discovered,  where 
the  depth  is  reduced  to  23  feet  at  mean  low  water;  a  channel  through 
Cherry  Island  Flats  200  to  300  feet  wide  and  from  19  to  27  feet  deep, 
and  a  channel  across  Bulkhead  Bar  350  feet  wide  and  from  24  to  26 
feet  deep. 

The  channel  between  Philadelphia  and  Camden  across  Smith  Island 
Bar  had  been  improved  by  the  formation  of  a  dredged  cut,  protected 
by  revetment,  so  as  to  give  a  channel  100  feet  wide  with  a  minimum 
depth  of  6  feet  at  mean  low  water.  The  revetment  on  both  sides  of 
this  channel  has  been  removed  in  the  work  of  improving  the  harbor  of 
Philadelphia. 

During  the  fiscal  year  ending  June  30, 1895,  the  sum  of  $58,704.13 
was  exx)ended  in  surveys,  examinations,  the  repair  of  the  dike  at  Bulk* 
head  Bar,  dredging  at  Bulkhead  Bar,  repair  of  the  dike  at  Mifflin  Bar, 
dredging  at  Perriwig  Bar,  and  removal  of  bow  of  wrecked  steamship 
Allegheny^  making  a  total  expenditure  since  1836  of  $2,272,913.02,  of 
which  $920,913.02  has  been  expended  on  the  present  project. 

The  changes  during  the  past  fiscal  year  are  summarized  as  follows: 

At  Perriwig  Bar  a  channel  200  feet  wide  and  6  feet  deep  at  mean  low 
water  is  being  dredged.  The  channel  across  Kinkora  Bar  has  now  a 
minimum  depth  of  9  feet  at  mean  low  water.  At  Five  Mile  Bar  the 
dike  has  formed  a  channel  of  ample  width,  halving  a  minimum  depth 
of  14.3  feet  at  mean  low  water.  At  Mifflin  Bar  the  channel  has  a  least 
depth  of  25.6  feet  at  mean  low  water.  The  24-foot  channel  has  now  a 
minimum  width  of  125  feet.  At  Cherry  Island  Flats,  the  channel 
dredged  in  1893, 400  feet  wide  and  from  25  to  27  feet  deep,  has  shoaled 
over  a  distance  of  about  4,000  feet,  the  minimum  depth  being  20.2  feet 
at  mean  low  water.  The  minimum  depth,  however,  is  now  greater  than 
it  was  in  November,  1893,  showing  that  since  that  time  scour  has  been 
in  progress.  At  Bulkhead  Bar  about  one-third  of  the  width  of  the 
projected  600-foot  channel  has  been  dredged  through  the  bar  to  a  depth 
of  26  feet  at  mean  low  water. 
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July  1, 1894»  balance  unexpended $87,791.11 

Amount  appropriated  by  act  of  August  17, 1894 170,000.00 

257, 791. 11 
June  30, 1895,  amount  expended  during  fiscal  year 58, 704. 13 

Julv  1,1895,  balance  unexpended 199,086.98 

July  1, 1895,  outstanding  liabilities $10,623.41 

July  1, 1895,  amount  covered  by  uncompleted  contracts 10, 702. 82 

21,326.23 


July  1,1895,  balance  available 177,760.75 


Amount  (estimated)  required  for  completion  of  existing  project 1, 305, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 250,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  1.) 

2.  Harbor  between  Philadelphia^  Pa.,  and  Camden^  K  J, — ^At  the  time 
of  adoption  of  the  present  project  the  islands  in  the  Delaware  Biver 
between  Philadelphia  and  Oamden  compelled  the  flood  and  ebb  cur- 
rents to  pursue  different  paths^  narrowed  the  existing  channels,  and 
prevented  the  extension  of  wharves  necessary  for  the  purposes  of 
eonmierce.  The  plan  of  improvement  originally  adopted  by  Congress 
provides  for  the  removal  of  Smith  and  Windmill  islands  and  a  part  of 
Petty  Island,  and  the  formation  of  a  channel  of  ample  depth  and  about 
2,000  feet  in  width  from  Kaighn  Point  to  Fishers  Point,  The  project 
contemplates  the  advance  of  wharves  and  bulkheads  on  both  the  Phila- 
delphia and  Camden  shores  during  the  progress  of  the  work.  The 
excavation  is  to  be  done  by  the  General  Government.  The  advance  of 
wharves  and  bulkheads  is  under  the  control  of  the  local  authorities 
and  private  owners,  a  iwrtion  of  the  material  to  be  removed  by  the 
Government  being  considered  available  for  the  necessary  filling.  The 
estimated  cost  of  the  work  to  be  done  by  the  United  States,  exclusive 
of  the  cost  of  the  islands^  is  $3,500,000. 

The  project  was  modified  by  Congress  in  the  sundry  civil  act 
approv^  March  3, 1891,  by  authorizing  a  change  in  the  line  limiting 
the  excavation  on  Petty  Island,  and  by  requiring  that  all  material 
removed  under  appropriations  made  to  that  date  should  be  ^^posited 
and  spread  on  League  Island.  The  latter  requirement  was  revoked  by 
Congress  in  the  river  and  harbor  act  approved  July  13, 1892,  which 
provides  that  the  material  removed  may  be  deposited  in  any  place  or 
places  approved  by  the  engineer  officer  in  charge  of  the  work. 

The  amount  expended  under  the  project  to  June  30,  1894,  was 
$911,327.36.  At  that  date  22,664  linear  feet  of  revetment  had  been 
removed,  5,842,927  cubic  yards  of  material,  scow  measurement,  had 
been  excavated  by  dredging,  and  1,636,087  cubic  yards  had  been 
deposited  on  League  Island. 

During  the  fiscal  year  ending  June  30^  1895,  2J.84  linear  feet  of  pil- 
ing and  revetment  was  removed  from  Petty  Island  and  the  cross 
channel  ndtth  of  Smith  Island;  4,597,365  cubic  yards  of  material,  scow 
measurement,  was  dredged  from  Smith  and  Petty  islands  and  the 
adjacent  shoals,  and  719,526  cubic  yards,  scow  measurement,  was 
deposited  on  League  Island.  The  removal  of  piling  and  revetment 
was  entirely  completed. 

Smith  and  Windmill  islands  were  dredged  to  an  average  depth  of  18 
feet  below  mean  low  water,  and  the  north  side  of  Petty  Island  was 
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dredged  back  so  as  to  make  the  average  low-water  width  of  the  Penn- 
sylvania channel  at  that  locality  abont  1,700  feet.  Work  was  carried 
on  under  a  contract  with  the  American  Dredging  Company,  dated  June 
1,  1893. 

During  the  fiscal  year  ending  Jane  30, 1896,  it  is  expected  that  the 
filling  on  League  Island  will  be  completed,  and  that  at  least  2,700,000 
cabic  yards  of  material,  scow  measurement,  will  be  excavated  and 
deposited. 

July  1,  1894,  balance  unexpended $329,672.64 

Amount  appropriated  by  sundry  civil  act  approved  August  18, 1894 ....  250, 000. 00 
Amount  appropriated  by  sundry  civil  act  approved  March  2,  1895 850, 000. 00 


1,429,672.64 
June  30, 1895,  amount  expended  during  Bscal  year 706, 012. 63 


July  1, 1895,  balance  unexpended 723,660.01 

July  1, 1895,  outstanding  liabilities $215,685.09 

July  1, 1895,  amount  covered  by  uncompleted  contracts....  507,974.92 

723,660.01 


Amount  (estimated)  required  for  completion  of  existing  project 1, 159, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30.1897 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  2.) 

3.  Schuylkill  River,  Pennsylvania  — When  the  work  of  improvement 
was  commenced  in  1870  there  was  a  channel  of  entrance  into  the  month 
of  the  river  carrying  a  depth  of  only  10  feet  at  m%an  low  water. 

The  original  project  under  which  work  was  commenced  in  1870  pro- 
posed the  formation  of  a  channel  100  feet  wide,  with  a  depth  of  20  feet, 
from  the  mouth  of  the  river  to  Gibson  Point,  about  4  miles,  and  a  depth 
of  18  feet  thence  to  Chestnut  street  bridge,  in  Philadelphia,  about  3  miles. 

In  1875  and  1883  this  project  was  amended  so  as  to  increase  the  low- 
water  channel  between  the  mouth  and  Girard  Point,  a  distance  of 
about  1  mile,  to  400  feet  wide  and  24  feet  deep,  and  from  Oirard  Point 
to  Gibson  Point,  about  3  miles,  to  250  feet  wide  and  20  feet  deep.  In 
1892  the  project  was  again  modified  so  as  to  provide  for  the  construc- 
tion of  dikes  to  maintain  a  navigable  depth  at  the  mouth.  The 
estimated  cost  of  the  entire  improvement  is  $529,959. 

The  amount  expended  upon  this  project  to  June  30,  1894,  was 
$477,884.78,  and  had  resulted  in  the  formation  of  a  channel  about  150 
feet  wide  and  from  18  to  21.3  feet  deep  at  mean  low  water  across  the 
bar  at  the  river's  mouth;  a  channel  about  250  feet  wide  and  from  20  to 
24  feet  deep  from  inside  the  bar  to  Gibson  Point,  except  at  Yankee 
Point  where  the  width  is  300  feet  and  between  Penrose  Ferry  bridge 
and  Yankee  Point,  where  the  20-foot  channel  has  narrowed  to  from  50 
to  200  feet;  and  thence  to  Chestnut  street  bridge  a  channel  of  navi- 
gable width  and  from  14  to  20  feet  deep. 

During  the  fiscal  year  ending  June  30,1895,  the  sum  of  $1,273.67  was 
expended  under  existing  contract  in  the  extension  of  the  pile  dike,  and 
in  the  repair  of  the  earthen  dike  at  the  mouth  of  the  river  and  planting 
willows  along  It. 

The  depth  of  the  channel  over  the  bar  at  the  mouth  has  remained 
about  the  same,  the  minimum  depth  being  21.3  feet  at  mean  low  water. 
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July  1, 1894,  balanoe  unexpended $7,115.22 

Amount  appropriated  by  act  of  August  17, 1894 20,000.00 

27,115.22 
June  30, 1895,  amount  expended  during  fiscal  year 1,273.67 

July  1, 1895,  balance  unexpended 25,841.55 

July  1,1895,  outstanding  liabilities $423.91 

July  1. 1895,  amount  covered  by  uncompleted  contracts 19, 870. 52 

20,294.43 

July  1, 1895,  balance  available 5,547.12 

{Amount  (estimated)  required  for  completion  of  existing  project 24, 959. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1897    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  3.) 

4.  Ice  harbor  at  Marcus  Hook^  Pen'nsylvania, — ^This  work,  in  its  pres- 
ent plan,  was  commenced  in  1866,  the  object  being  to  provide  a  harbor 
in  the  Delaware  Biver  to  protect  vessels  against  moving  ice. 

In  1786  the  Commonwealth  of  Pennsylvania  built,  for  the  convenience 
of  commerce,  piers  at  Marcus  Hook,  extending  from  the  shore  line  into 
the  river.  It  is  assumed  that  at  some  subsequent  time  these  shore 
piers  were  turned  over  to  the  United  States,  since  in  1829  an  appropria- 
tion was  made  of  $5,000  for  repairing  these  piers,  improving  the  harbor, 
and  removing  obstructions.  No  ftirther  appropriation  was  made  until 
1866. 

At  this  latter  date  the  project  was  adopted  for  the  construction  of 
detached  piers  in  thj  harbor,  consisting  of  stone  superstructures  upon 
crib  foundations  filled  with  stone,  together  with  the  deepening  of  the 
harbor  by  dredging. 

In  1881  it  was  proposed  to  increase  the  area  of  the  harbor  by  the 
construction  of  a  bulkhead  about  1,800  feet  in  length  parallel  to  the 
shore  line  and  about  150  feet  outside  of  high- water  line,  and  the  deep- 
ening of  this  added  area  by  dredging.  Nothing  was  done  toward  the 
carrying  into  effect  of  the  modification  of  1881,  on  account  of  the  objec- 
tions of  some  of  the  abutting  property  owners,  and  in  1881  this  hitherto 
proposed  modification  was  abandoned  and  an  increased  depth  proposed 
for  the  areas  protected  by  the  detached  piers  outside  of  the  natural 
shore  line  of  the  river. 

The  amount  expended  from  1866  to  June  30, 1894,  was  $211,052.61, 
which  was  applied  to  the  construction  of  two  landing  piers  and  seven 
detached  ice  piers,  the  deepening  by  dredging  of  the  protected  area,  the 
placing  and  replacing  of  mooring  piles,  repairs  to  landing  piers  and 
mooring  piles^  and  the  necessary  examinations. 

During  the  past  fiscal  year  no  work  was  done.  Necessary  repair^i 
will  be  made  during  the  current  working  season. 

July  1, 1894,  balance  Qnezpended $2,947.39 

July  1, 1895,  balance  unexpended 2,947.39 

(See  Appendix  F  4.) 

5.  Ice  harbor  at  head  of  Delaware  Bay,  Delaware. — ^The  act  of  August 
2, 1882,  appropriated  $25,000  for  the  commencement  of  work  on  the  ice 
harbor  at  the  head  of  Delaware  Bay,  to  include  the  removal  of  some 
sunken  piers,  the  remains  of  an  old  ice  harbor,  in  the  channel  east  of 
Eeedy  Island,  Delaware. 

The  desirability  of  an  ice  harbor  at  the  head  of  Delaware  Bay  has 
been  long  recognized,  but  until  the  improvement  of  the  main  ship 
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channel  shall  have  been  materially  advanced  it  is  believed  that  appro- 
priations can  be  applied,  with  better  results  to  commerce,  to  the 
improvement  of  the  channel  rather  than  to  the  formation  of  an  ice 
harbor  snited  to  the  requirements  of  the  case.  As  to  location,  the  pre- 
vailing judgment  would  place  the  ice  harbor  at  or  very  near  Liston 
Point,  but  since  the  works  already  planned  for  the  improvement  of  the 
channel  in  this  part  of  the  river  involve  the  construction  of  about  11 
miles  of  dikes,  the  changes  which  may  result  from  such  extensive  con- 
structions rendered  the  prior  location  of  an  ice  harbor  hazardous. 

The  amount  expended  to  June  30,  1894,  was  $8,763.07,  of  which 
93,700  was  applied  to  the  removal  of  the  sunken  piers  back  of  Eeedy 
Island,  as  provided  in  the  act  of  August  2, 1882,  making  the  appropri- 
ation of  $25,000.  The  balance  was  expended  in  surveys,  examinations, 
preliminary  studies,  and  office  expenses. 

During  the  fiscal  year  ending  June  30, 1895,  no  expenditures  were 
made. 

July  1, 1894,  balance  nnezpended $16,236.93 

July  1, 1895,  balance  unexpended 16,236.93 

(See  Api)endix  F  5.) 

6.  Conatruction  of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del. — ^The 
original  project  for  this  work  proposed  the  construction  of  a  landing 
pier  about  1,700  feet  in  length,  extending  irom  the  shore  south  of  the 
breakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low  water, 
the  pier  to  consist  of  a  substructure  of  wrought-iron  screw  piles  sur- 
mounted with  a  timber  superstructure.  The  work  was  commenced  in 
1871,  and  completed,  except  as  to  superstructure,  in  1880- 

The  amount  expended  to  June  30, 1890,  was  $368,453.66  and  resulted  in 
the  construction  of  1,155  linear  feet  of  pier  21  feet  in  width,  and 546  linear 
feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth  of  water 
at  the  outer  end  of  the  pierhead  was  about  21  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30, 1891,  $7,033  was  expended  in 
rex^Iacing  about  200  linear  feet  of  the  pier  destroyed  by  the  collisions 
of  wrecked  vessels  in  1889,  and  in  placing  fender  piles  along  1,200  linear 
feet  of  the  shore  arm  of  the  pier. 

During  the  fiscal  year  ending  June  30, 1895,  there  were  no  expendi- 
tures on  account  of  this  work. 

The  right  to  use  this  pier  for  railway  purposes,  granted  in  the  act  of 
July  15, 1870,  has  never  been  exercised,  and  doubtless  never  will  be,  as 
the  pier  has  not  sufficient  strength  to  support  the  weight  of  modern 
freight  engines.  It  is  therefore  impossible  to  obtain  any  avssistance 
from  the  railroad  company  in  maintaining  and  repairing  the  structure. 

During  the  past  three  winters  the  cluster  and  fender  piles  at  the 
head  of  the  pier  were  completely  carried  away.  As  the  use  of  the  pier 
is  necessary  for  work  in  progress  at  the  Delaware  Breakwater  they  will 
be  replaced  at  the  expense  of  the  appropriation  for  that  work. 

The  need  of  clear  regulations  governing  the  use  of  this  pier  and  the 
neighboring  anchorage  under  the  shelter  of  the  Delaware  Breakwater 
becomes  very  apparent  during  seasons  of  ice  and  storms  when  the 
harbor  is  crowded  with  shipping.  Legislation  providing  for  the  estab- 
lishment of  such  regulations  with  penalties  for  their  enforcement  is 
recommended. 

(See  Appendix  F  6.) 

7.  Delaware  Breakwater^  I>eJai(?<ire.-- Under  the  act  of  Congress,  May 
7, 1822,  $22,700  was  appropriated  for  a  survey  of  Delaware  Bay  near 
Cape  Henlopen,  for  the  purpose  of  determining  upon  the  site  for  a 
harbor  of  shelter.    In  1828  an  appropriation  of  $250,000  was  made  for 
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commencing  the  work  under  a  plan  submitted  by  a  Board  of  Commis- 
sioners appointed  by  Congress. 

The  project  of  the  Board  contemplated  the  construction  In  the  con- 
cavity of  the  bay  just  inside  Cape  Henlopen  of  two  massive  works  in 
the  pierres  perdues  or  riprap  system,  separated  by  an  interval  or  gap  of 
1,350  feet,  the  greater,  called  the  breakwater,  to  afford  safe  anchorage 
during  the  gales  from  the  north  and  east;  the  other,  called  the  ice 
breaker,  to  protect  shipping  against  northwesterly  gales  and  the  heavy 
drifting  ice  of  the  bay.  This  project  was  completed  in  1869  under 
aggregate  appropriations,  including  the  first  for  survey,  of  $2,192,103.70. 
The  stone  used  in  the  work  amounted  to  892,528  gross  tons,  and  varied 
from  one-quarter  of  a  ton  to  7  tons  in  weight,  the  smaller  constituting 
the  bulk  of  the  mass,  the  larger  used  to  cover  the  exterior  slopes. 

As  completed  in  1869  the  breakwater  is  2,558  feet  long,  and  the  ice 
breaker  1,369  feet  long  on  top.  The  average  width  on  top  is  22  feet, 
and  at  base  160  feet.  The  top  is  from  12  to  14  feet  above  mean  low 
water. 

In  1882  a  project  was  adopted  for  closing  the  gap  between  the  break- 
water and  the  ice  breaker  by  means  of  a  random  stone  foundation  with 
a  concrete  superstructure.  The  random  stone  foundation  was  to  be 
brought  to  a  height  of  12  feet  below  low  water  with  a  width  on  top  of 
48  feet;  the  concrete  superstructure  to  have  a  width  on  bottom  of  24 
feet,  rising  to  a  height  of  12  feet  above  mean  low  water,  with  a  width 
on  top  of  12  feet.    The  estimated  cost  of  this  project  was  $675,000. 

In  1883  and  1884  the  project  was  modified  by  providing  a  foundation 
of  brush  mattresses  for  the  random  stone  substructure  and  omitting 
the  construction  of  a  pile  bridge  across  the  gap,  which  formed  part  of 
the  project  of  1882  for  closing  the  gap. 

In  1890  the  concrete  superstructure  was  further  modified  by  estab- 
lishing its  base  at  15  feet  below  low  water  by  making  it  rectangular  in 
section,  with  a  width  of  27  feet  and  height  of  27  feet,  and  by  construct- 
ing the  work  to  above  the  plane  of  high  water  of  large  concrete  blocks, 
above  which  concrete  in  mass  was  to  be  used.  The  estimated  cost  of 
the  modified  project,  including  the  $356,250  appropriated  from  1882  to 
1888,  was  $856,250. 

In  1891  the  random  stiOne  substructure  having  been  practically  com- 
pleted to  an  average  level  of  15  feet  below  low  water,  the  project  for  the 
hitherto  proposed  concrete  superstructure  was  modified  by  substitution 
of  random  stone  for  the  remaining  part  of  the  work,  so  as  to  raise  the 
structure  to  a  height  of  14  feet  above  mean  low  water  with  a  width  on 
top  of  20  feet,  the  width  at  low  water  to  be  40  feet,  and  the  slopes  below 
this  plane  to  be  such  as  may  be  formed  by  the  action  of  the  sea: 
between  low  water  and  the  top  the  slopes  to  be  about  1  on  0.7,  formed 
by  heavy  stones  laid  in  position.  The  estimated  cost  of  completing  this 
part  of  the  work  is  $220,000,  or,  including  the  $536,250  appropriated 
from  1882  to  1894,  the  cost  of  closing  the  gap  is  $756,250. 

From  the  beginning  of  the  work  in  1822  to  June  30, 1894,  the  total 
amount  expended  was  $2,678,301.14,  of  which  $486,197.44  was  expended 
on  the  existing  project  for  closing  the  gap  and  in  office  expenses,  the 
substructure  having  been  raised  to  the  level  of  mean  low  water  over 
the  entire  length  of  the  gap,  a  distance  of  1,350  feet. 

During  the  fiscal  year  ending  June  30, 1895,  the  sum  of  $1,096.40  waisi 
expended  in  leveling  the  upper  surface  of  the  substructure  for  a  dis- 
tance of  400  feet  from  the  east  end  of  the  ice  breaker. 

Should  funds  be  appropriated  it  is  proposed  to  apply  them  to  the 
continuation  of  the  construction  of  the  superstructure  and  the  strength- 
ening of  the  slopes  if  necessary. 
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The  increase  in  the  dimensions  of  vessels  since  the  present  harbor 
was  designed,  in  1822,  and  the  shoaling  which  has  ensued  behind  the 
breakwater  render  the  harbor  in  its  present  condition  inadeqnate  to 
the  requirements  of  commerce.  Upon  the  completion  of  the  present 
project  of  closing  the  gap  additional  anchorage  area  will  be  added  to 
the  harbor,  and  it  is  hoped  that  the  shoaling  will  cease  and  the  anchor- 
age be  deepened. 

July  1,  1894,  balance  nnexpeoded '52. 56 

Amount  appropriated  by  act  of  August  17,  1894 50,000.00 

50, 052. 56 
J  uno  30, 1895,  amount  expended  during  fiscal  year 1, 096. 40 

July  1, 1895,  balance  unexpended 48, 956. 16 

July  1, 1895,  outstanding  liabilities $1, 574. 62 

July  1, 1895^  amount  covered  by  uncompleted  contracts 40, 738. 38 

427313.00 

July  1,  1895,  balance  available 6,643.16 

{Amount  (estimated)  required  for  completion  of  existing  project 220, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix. F  7.) 

8.  Baricocas  River ,  New  Jersey, — In  its  original  condition  Kan  cocas 
River  carried  a  minimum  low- water  depth  of  ^  feet  between  the  mouth 
and  Centerton,  a  distance  of  about  7|  miles,  and  from  Centerton  to 
Mount  Holly,  a  distance  of  about  5^  miles,  a  ruling  depth  of  about  2J 
feet. 

The  original  project  o.f  1881  proposed  the  formation,  by  a  dike  at 
Coats  Bar  and  dredging  elsewhere,  of  a  channel  from  150  to  200  feet 
wide  and  6  feet  deep  at  mean  low  water  from  the  mouth  to  Centerton, 
and  thence  to  Mount  Holly  a  channel  5  feet  deep. 

Operations  under  this  project  were  carried  on  from  1881  to  1893. 
At  the  close  of  the  fiscal  year  ending  June  30,  1894,  $34,860.32  had 
been  expended  in  the  formation  of  a  low-water  channel  100  feet  wide 
and  6  feet  deep  from  the  mouth  to  Centerton,  50  feet  wide  aud  5  feet 
deep  for  a  distance  of  about  three- fourths  of  a  mile  Jibove  Centerton, 
and  thence  to  Mount  Holly  25  feet  wide  aud  4  feet  deep,  in  the  removal 
of  three  wrecks,  and  in  office  expenses. 

During  the  past  fiscal  year  the  sum  of  $2,639.89  was  expended  in  the 
formation  of  a  channel  50  feet  wide  and  5  feet  deep  for  a  distance  of 
about  2,100  feet,  in  continuation  of  the  channel  previously  dredged,  and 
in  office  expenses.  The  head  of  the  dredged  channel  is  now  about  If 
miles  above  Centerton  and  about  3J  miles  below  Mount  Holly;  thence 
to  Mount  Holly  there  is  a  channel  25  feet  wide  and  4  feet  deep. 

July  1,  1894,  balance  nnexpendeil $39.59 

Amount  appropriated  by  act  of  August  17,  1894 3,  0(X).  00 

3, 039. 59 
Jane  30,  1895,  amount  expended  during  fiscal  year 2, 639. 89 

July  1,  1895,  balance  unexpended 399.70 

(  Amount  (estimated)  required  for  completion  of  existing;  project 43, 000.  00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  8.) 
ENa  95 9 
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9.  AUoicay  Creek^  Nevo  Jersey. — In  its  original  condition  Alloway 
Creek  was  obstructed  between  its  mouth  and  Quinton,  a  distance  of 
about  10  miles,  by  shoal  areas  in  the  upper  half  of  the  stream  which 
reduced  the  low- water  depths  to  from  1.3  to  4  feet. 

The  original  project  of  1889  proposed  the  formation  by  dredging  of  a 
chauiu'l  0  feet  deep  at  mean  low  water  and  60  feet  wide  from  Quiuton 
to  a  point  about  1,000  feet  above  the  Upper  Haucotik  bridge;  thence 
a  chainiel  of  the  same  depth  and  75  feet  wide  to  a  locality  known  as  the 
Square,  where  the  work  is  to  be  supplemented  by  a  dike.  At  a  locality 
known  as  tlie  Canal,  in  addition  to  a  channel  of  the  last-named  dimeu- 
sion$,  the  width  of  the  stream  was  to  be  increased  to  about  150  feet 
between  its  low-water  lines. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  $8,929.12  had 
been  expended  in  dredging  at  and  near  the  Canal,  the  Square,  and  the 
Ui)peifc  Hancock  bridge,  and  in  office  expenses.  Channels  from  40  to  75 
feet  wide  and  0  feet  deep  at  mean  low  water  were  formed  through  the 
worst  bars. 

During  the  past  fis<'al  year  the  sum  of  1272.18  was  expended  in  office 
ex])enses  and  cost  of  inspection  of  the  construction  of  the  timber  work 
of  the  dike  at  the  Square. 

Jnly  1, 1^94,  balance  unexpended $70.88 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

3,070.88 
June  30, 1895,  amount  expended  during  fiscal  year 272. 18 

July  1, 1895,  balance  unexpended 2, 798.  70 

July  1,  1895,  amount  covered  by  uncompleted  contracts 2, 561. 00 

July  1, 1895,  balance  available 237.70 

{Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      3^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  0.) 

10.  Salem  River ^  New  Jersey. — In  1872  the  upper  part  of  this  river  was 
separated  from  the  lower  part  by  a  dam  and  connected  with  the  Dela- 
ware River  by  a  canal.    Thus  two  independent  streams  were  formed. 

In  its  original  condition  the  channel  of  the  Upper  Salem  River  car- 
ried about  3  feet  at  mean  low  water  over  the  bar,  from  6  to  II  feet 
through  the  canal,  and  about  3  feet  to  Hoxie's  bridge. 

The  original  project  for  its  improvement  was  adopted  in  1881.  It 
provided  for  the  removal  of  a  shoal  near  Biddies  Landing  at  an  esti- 
mated cost  of  $4,500.  The  work  done  in  1881  and  1882  resulted  in  the 
formation  of  a  channel  60  feet  wide  and  from  0  to  7  feet  deep  at  mean 
low  water  from  the  head  of  the  canal  to  a  point  about  200  feet  above 
Biddies  Landing,  leaving  about  700  feet  to  be  improved.  On  account 
of  shoaling  it  was  then  estimated  that  the  completion  of  the-  improve- 
ment would  cost  from  $4,000  to  80,000. 

During  the  fiscal  year  ending  June  30, 1894,  the  sum  of  $2,349.80  was 
expended  in  the  formation,  by  dredging,  of  a  low-water  channel  6  feet 
deep  and  50  feet  wide  from  deep  water  at  the  head  of  the  canal  for  a 
distance  of  1,100  feet  toward  Iloxies  Landing,  and  in  oflSce  expenses. 

The  amount  expended  upon  this  project  to  June  30, 1894,  is  $5,462.73. 

During  the  past  fiscal  year  the  sum  of  $1,746.61  was  expended  in 
completing  the  improvement  by  dredging  a  channel  50  feet  wide  and 
6  feet  deep  at  mean  low  water  in  continuation  of  the  channel  previously 
dredged,  aud  in  office  expenses.  oigi^ed  by  GoOgle 
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July  1,  1894,  balance  unexpended $46.61 

Amonn t  appropriated  by  act  of  A  agust  17, 1894 1, 700. 00 

1,746.61 
Jane  30, 1895,  amount  ezx>ended  daring  fiscal  year 1,746.61 

(See  Appendix  F  10.) 

11.  Goshen  Creel',  Neic  Jersey, — In  its  original  condition  Goshen  Creek 
carried  a  low-water  depth  of  from  2  to  4  feet,  with  a  least  low-water 
width  of  20  feet  and  a  high-water  width  of  36  feet,  from  Goshen  to  a 
point  abont  4,000  feet  below;  and  thence  to  the  mouth,  a  distance  of 
about  2,500  feet,  a  low-water  depth  of  from  3  to  5  feet  with  a  least 
width  of  30  feet. 

The  project  for  its  improvement,  adopted  in  1891,  proposed  the  deep- 
ening and  widening  by  dredging  of  the  4,000  feet  of  the  creek  below 
Goshen  Landing  to  a  low- water  depth  of  3  feet  and  a  width  of  30  feet; 
the  formation  of  a  dredged  channel  3  feet  deep  and  about  50  feet  wide 
through  the  bar  at  the  mouth  to  the  hmit  of  the  sand  beyond  the  low- 
water  line  and  the  protection  of  the  channel  by  a  sheet-pile  jetty. 

The  improvement  was  commenced  during  the  fiscal  year  ending  June 
30, 1803,  and  to  the  close  of  that  year  the  sum  of  $2,770.1()  was  expended 
in  widening  and  deepening  the  channel  to  the  proposed  dimensions  over 
a  distance  of  about  3,975  feet  below  Goshen  Landing.  By  this  work 
about  one-fourth  of  the  projected  improvement  had  been  completed  and 
the  navigable  conditions  had  been  proportionately  improved. 

During  the  past  two  fiscal  years  no  work  has  been  done  and  the 
expenditures  have  been  confined  to  office  expenses. 

That  part  of  the  improvement  between  Goshen  Landing  and  the 
mouth  of  the  creek  has  been  practically  completed. 

The  funds  available  are  not  sufficient  to  accomplish  this  work.  They 
have  therefore  been  withheld  until  a  further  appropriation  is  made  by 
Congress. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending 
June  30, 1894,  was  $2,976.86. 

The  sum  of  $23.14  was  expended  during  the  past  fiscal  year  for  office 
expenses. 

Jnly  1, 1894,  balance  unexpended $23.14 

Ambont  appropriated  by  act  of  August  17,1894 3,000.00 

3, 023. 14 
Jane  30, 1895,  amount  expended  during  fiscal  year 23.14 

Jnly  1, 1896, balance  unexpended 3,000.00 

(Amornit  (estimated)  required  for  completion  of  existing  proj ect 6, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  11.) 

12.  Frankfard  Creek,  Pennsylvania. — The  river  and  harbor  act  of 
August  17,  1894,  appropriated  $2,000  for  improving  this  creek  by 
straightening  the  same  between  the  crossings  of  Tulip  and  Roxborough 
streets  in  the  county  of  Philadelphia.  The  objects  of  the  improvement 
are  to  divert  the  stream  from  the  existing  channel  so  as  to  render 
unnecessary  the  construction  of  two  bridges  to  carry  the  western 
approach  to  the  bridge  now  being  constructed  by  the  Pennsylvania  and 
New  Jersey  Railroad  Company  over  the  Delaware  River  at  Philadel- 
phia, and  incidentally  to  facilitate  the  extension  and  improvement  of 
streets  in  the  city  of  Pliiladelphia.  ^  j 
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The  execution  of  this  work  by  the  Pennsylvania  Eailroad  Company 
at  its  own  expense,  and  without  cost  to  the  United  States,  having  been 
authorized  by  the  Secretary  of  War,  the  sum  appropriated  has  been 
withheld  from  expenditure  awaiting  the  further  action  of  Congress. 

The  proposed  new  channel  has  been  partially  completed  from  the 
crossing  of  Koxborough  street  north  to  the  Kensington  and  Tacony 
Kailroad. 

Anumut  appropriated  by  act  of  Angast  17,  1894 $2,000  00 

July  1,  1895,  balance  unexpended 2, 000. 00 

(See  Appendix  F  12.) 

13.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
'tion. — During  the  past  iiscal  year  the  following  wrecks  were  removed 
under  the  provisions  of  the  act  of  June  14,  1880:  The  schooner  Alotmt 
Vernon  from  Maurice  Eiver  Cove,  Delaware  Bay,  and  a  part  of  an 
unknown  car  float  from  Manasquan  Inlet,  New  Jersey.  The  amount 
expended  in  removal  of  wrecks  during  the  past  fiscal  year  was  J971.03. 

(See  Appendix  F  13.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  RIVEE  AND 
HARBOR  ACT  OF  AUGUST  17.  1894. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  engineer, 
MaJ.  C.  W.  Kaymond,  Corps  of  Engineers,  and  reports  thereon  sub- 
mitted through  the  Division  Engineer,  Col.  H.  L.  Abbot,  Corps  ot 
Engineers: 

1.  Preliminary  examination  of  Belaicare  River  between  Trmion  and 
Burlington^  N.  J.^for  improvement  of  river  and  protection  of  banks. — 
JM  ajor  Kaymond  submitted  report  of  examination  December  27, 1894.  It 
is  his  opinion,  concurred  in  by  the  division  engineer  and  by  this  office, 
that  the  river  is  worthy  of  improvement  by  the  General  Government 
from  Burlington  to  Whitehill,  and  not  worthy  of  improvement  from 
Whitehill  to  Trenton.  It  is  estimated  that  the  survey  necessary  for 
preparation  of  plan  of  improvement,  with  estimates,  will  cost  $1,000. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
Ko.  151,  Fifty-third  Congress,  third  session.    (See  also  Appendix  F  14.) 

2.  Preliminary  examination  of  Rancocas  River,  New  Jersmf, — Major 
Eaymond  submitted  report  of  examination  November  15, 1894.  This 
river  is  now  under  improvement  by  the  General  Government.  Major 
Eaymond  reports  project  under  which  work  is  being  done  with  funds 
provided  by  Congress,  and  states  that  under  existing  conditions  the 
establishment  and  maintenance  of  increased  channel  depths  will,  in 
his  opinion,  cost  more  than  is  justified  by  the  commercial  benefits  which 
would  probably  result  from  the  improvement.  For  the  reasons  stated, 
it  is  his  opinion  and  that  of  the  division  engineer,  concurred  in  by  this 
office,  that  the  locality  is  not  worthy  of  improvement  by  the  General 
Government.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  7G,  Fifty-third  Congress,  third  session.  (See  also 
Appendix  F  15.) 

3.  Preliminary  examination  of  the  Lumberton  Branch  of  the  Rancocas 
River,  New  Jersey,  as  far  as  Lumberton. — Major  Baymond  submitted 
rei>ort  of  examination  November  17, 1894.  He  is  of  opinion,  concurred 
in  by  the  division  engineer  and  by  this  office,  that  the  locality  is  not 
worthy  of  improvement  by  the  General  Government.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  36,  Fitty- 
third  Congress,  third  session.    (See  also  Appendix  F  16.) 

^.  Preliminary  examination  of  Mantua  Creek,  Neic  Jersey. — Major 
Eaymond  submitted  report  of  examination  October  30,  1894.    In  his 
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opinion  the  locality  is  worthy  of  improvement  by  the  General  Govern- 
ment, and  this  opinion  is  concurred  in  by  the  division  engineer  and  by 
this  office.  A  survey  for  preparation  of  a  project  for  improvement  is 
estimated  to  cost  $400.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  J^o.  66,  Fifty-third  Congress,  third  session. 
(See  also  Appendix  F  17.) 

5.  Preliminary  examination  of  Salem  River  from,  the  mouth  of  said 
river  as  far  as  Salem  City^  N.  J. — Major  Raymond  submitted  report  of 
examination  November  14, 1894.  He  is  of  opinion  that  the  river  is 
worthy  of  improvement  by  the  General  Government,  and  this  opinion 
is  concurred  in  by  the  division  engineer  and  by  this  office.  The  cost 
of  the  necessary  survey  is  estimate  at  $500.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Ex.  Doc.  ISTo.  34,  Fifty-third 
Congress,  thii^  session.    (See  also  Appendix  F  18.) 

6*.  Preliminary  examination  of  inside  of  Ahsecon  Inlets  with  a  view  to 
uniting  the  main  channel  along  Brigantine  Beach  with  the  icater  bed  along 
Rum  Point  and  with  the  waters  of  Ahsecon  Channel. — Major  Raymond 
submitted  report  of  examination  October  24, 1894.  It  is  his  opinion, 
concurred  in  by  the  division  engineer  and  by  this  office,  that  the  locality 
is  not  worthy  of  improvement  by  the  General  Government.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  79, 
Fifty-third  Congress,  third  session.    (See  also  Appendix  F  19.) 

7.  Preliminary  examination  of  Buckshutem  Creek ^  Netc  Jersey. — ^Major 
Raymond  submitted  report  of  examination  November  7,  1894.  It  is 
his  opinion,  concurred  in  by  the  division  engineer  and  by  this  office, 
that  the  locality  is  not  worthy  of  improvement  by  the  General  Govern- 
ment. The  report  was  transmitted  to  Congress  and  printed  in  House 
Ex.  Doc.  No.  42,  Fifty-third  Congress,  third  session.  (See  also  Appen- 
dix F  20.) 

8.  Preliminary  examination  of  Cold  Spring  Inlet^  New  Jersey, — Major 
Raymond  submitted  report  of  examination  November  7, 1894.  In  his 
opinion,  concurred  in  by  the  division  engineer  and  by  this  office,  the 
locality  is  not  worthy  of  improvement  by  the  General  Government. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  33,  Fifty-third  Congress,  third  session.    (See  also  Appendix  F  21.) 

P.  Preliminary  examination  of  Susquehanna  River,  Pennsylvania, 
between  Nanticoke  and  Pittston, — Major  Raymond  submitted  report  of 
examination  October  23,  1894.  In  his  opinion,  concurred  in  by  the 
division  engineer  and  by  this  office,  the  locality  is  not  worthy  of  imi)rove- 
ment  by  the  General  Government.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  29,  Fifty-third  Congress, 
third  session.    (See  also  Appendix  F  22.) 

10.  Survey  of  Cooper  Creek,  New  Jersey/.— Major  Raymond  submitted 
report  of  survey  January  2, 1895.  The  plan  of  improvement  ])roi)()sed 
bj'  him  contemplates  the  dredging  of  a  channel  70  feet  wide  at  bottom 
and  18  feet  deep  at  mean  high  water  from  the  mouth  of  the  creek  to 
Browning's  Chemical  Works,  and  a  channel  of  the  same  dimeiisions 
through  the  bar  just  outside  the  mouth,  in  all,  a  distance  of  about  9,000 
feet,  at  a  total  estimated  cost  of  $35,000.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Ex.  Doc.  No.  176,  Fifty-third  Con- 
gress, third  session.     (See  also  Appendix  F  23.) 

11,  Survey  of  Dennis  Creek,  New  Jersey. — Major  Raymond  submitted 
report  of  survey  January  3, 1895.  The  i)lan  submitted  bj'  him  proposes 
the  formation,  by  dredging,  of  a  channel  60  feet  wide  and  8  feet  doep 
at  mean  high  water  from  the  Dennisville  Bridge  downstream  for  a  dis- 
tance of  about  8,450  feet,  and  the  widening  uf  the  channel  at  the  bends, 
at  a  total  estimated  cost  of  $10,000.    The  report  was  transmitted  to 
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Congress  and  printed  in  Hoase  Ex.  Doc.  No.  191,  Fifty-third  Congress, 
third  session.     (See  also  Appendix  F  24.) 

mPROVEMENT    OF    RIVERS    AND    HARBORS    IN    DELAWARE,   AND    IN 
MARYLAND  AND   VIRGINIA  EAST   OF   CHESAPEAKE  BAY. 

This  district  was  in  the  charge  of  William  F,  Smith,  United  States 
agent,  major  of  engineers,  United  States  Army,  retired;  Division  Engi- 
neers, Coi.  William  P.  Craighill,  Corps  of  Engineers,  to  May  18,  1895, 
and  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers,  since  that  date. 

i.  Wilmington  Harbor^  Delatrare. — Previous  to  1836,  when  the  first 
appropriation  for  the  improvement  of  the  Christiana  Eiver  was  made, 
the  depth  of  water  at  the  entrance  was  about  8J  feet.  The  minimum 
depth  in  the  channel  of  the  portion  of  the  river  below  Third  street 
bridge  was  8  feet.  This  depth  was  increased  by  dredging  in  that  year 
to  10  feet.  Under  a  project  commenced  in  1871  and  completed  in  1881 
a  12  foot  channel  from  100  to  200  feet  wide  was  made  from  the  mouth 
to  above  the  city  of  Wilmington.  The  present  project  was  adopted  in 
1881  and  is  for  a  ir>-foot  low- water  channel  from  the  mouth  of  the  river 
to  the  pulp  works,  with  a  width  of  150  feet  from  the  mouth  to  the  EoU- 
ing  Mill  wharf,  100  feet  to  the  Delaware  and  Western  Railroad  bridge, 
and  75  feet  to  the  pulp  works.  The  project  included  further  a  channel 
12  feet  deep  and  60  feet  wide  from  the  latter  works  to  the  Delaware 
Eailroad  bridge,  and  construction  of  a  jetty  on  the  north  side  of  the 
mouth  of  the  river.  Dredging  operations  and  the  construction  of  the 
jetty  were  begun  in  the  following  year.  Tlie  original  estimate  was 
$175,551,  which  was  increased  in  1883  to  $191,384  by  changing  the  width 
of  the  proposed  channel  to  150  feet  throughout.  In  1884  the  project 
was  amended  l>y  raising  the  height  of  the  jetty  4  feet.  An  extension 
of  31^2  feet  to  the  jetty  as  then  built  was  also  proposed  and  approved, 
but  has  not  yet  been  carried  out. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1894,  the  sum  of 
$240,550.75  had  been  expended  under  this  project.  There  was  then  an 
improved  channel  15  feet  deep  at  mean  low  water  and  150  feet  wide 
from  the  15-foot  depth  outside  the  bar  at  the  mouth  to  a  point  2,515 
feet  above  the  Market  street  bridge,  and  above  that  point  the  channel 
for  a  distance  of  81M)  feet  was  80  feet  wide,  and  a  farther  distance  of  OGO 
feet  only  40  feet  wide.  This  last  cut  reaches  to  the  upper  terminus  of  the 
present  river  improvements,  and  what  remains  to  be  done  to  complete 
them  under  the  i)resent  projetit  is  to  widen  it  and  the  preceding  narrow 
section  to  the  full  width  of  150  feet  and  to  build  the  extension  of  the 
jetty.   No  work  was  done  on  the  improvement  during  the  fiscal  year  1895. 

The  river  and  harbor  act  of  August  17,  18t»4,  appropriated  $25,000 
for  c<mtinuing  this  improvement,  including  a  survey  of  the  Christiana 
Eiver  and  Harbor  with  a  view  of  obtaining  a  depth  of  21  feet.  The 
field  work  of  this  survey  has  been  completed,  and  report  with  plans 
and  estimates  will  soon  be  submitted. 

July  1,  1801,  balance  unexi)euded $3. 193.25 

Amount  appropriattnl  by  act  of  August  17,  ISIU J;"),  00' ».  00 

2S.  103.  25 
Jane  30,  1895,  amount  expended  dur in <;  fiscil  year 7,071.85 

July  1,  1895,  balance  unexpended 1^0, 521. 40 

{Aroonnt  (estimated)  required  for  ooin])letion  of  oxistinj?  project L'2,  034. 00 
Amount  that  can  be  profitably  expended  in  tis(;al  yearendinjir  June30, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Ai>pendix  G  1.)  Digitized  byGoOglc 
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2n  Ice  harbor  at  Neic  CagilCy  Del, — ^This  harbor  is  one  of  the  oldest  on 
the  Delaware  River,  constructed  for  the  protection  of  vessels  against 
floating  ice,  its  origin  dating  back  to  colonial  times.  For  many  years 
it  was  the  northern  terminus  of  the  New  Castle  and  Frenchtown  Rail- 
road, one  of  the  oldest  in  the  country,  from  which  transfers  were  made 
ii]>on  boats  sailing  to  and  from  Philadelphia  and  farther  north.  Since 
the  beginning  of  the  present  century  its  improvement  and  enlargement 
have  been  carried  on  by  the  United  States  Government  at  different 
I)eriods,  and  up  to  the  close  of  the  fiscal  year  ending  June  30, 1894, 
8238,655.29  had  been  expended. 

The  present  project,  which  was  adopted  in  1884,  provided  for  the 
repair  of  Pier  M,  the  placing  of  riprap  around  it  and  Pier  N,  and 
the  rebuilding  of  Pier  H,  also  the  increase  of  the  area  and  depth  of 
the  harbor  by  dredging,  the  amount  appropriated  therefor  being 
$22,600.  The  project  so  far  as  relates  to  the  ice  piers  was  completed 
in  1891. 

During  the  fiscal  year  of  1894  the  available  balance  of  the  appro- 
priation of  September  19, 1890,  was  expended  in  dredging  the  shoaler 
I>ortion  of  the  harbor  to  a  depth  of  18  feet  below  mean  low  water  from 
the  18-foot  contour  to  within  10  feet  of  the  wharf  line.  The  harbor 
space  for  deep-draft  vessels  was  thus  materially  increased.  This  com- 
pletes the  project. 

The  harbor  in  its  present  condition  affords  the  best  shelter  in  winter 
to  vessels  proceeding  up  or  down  the  Delaware  when  the  ice  is  running. 
It  has,  however,  on  many  occasions  proved  inadequate  to  i)rotect  all 
those  that  sought  refuge  in  exceptionally  severe  weather,  and  in  con- 
sequence those  moored  near  the  outer  ice  piers  were  much  exposed. 
An  additional  ice  pier  farther  out  in  the  river  would  give  better  pro- 
tection, and  as  the  ice  piers,  especially  the  older  ones,  are  liable  to  be 
damaged  by  ice  or  by  collision  with  vessels  and  may  need  immediate 
repairs,  a  small  sum  should  be  available  to  keep  them  in  proper  condition. 

July  1, 1S94,  balance  unexpended $128.65 

June  30, 1895^  amount  expended  during  fiscal  year 50. 00 

July  1, 1895,  balance  unexpended 78. 65 

(See  Appendix  G  2.) 

3,  Appoquinimink  RiveVj  Delaicare, — This  stream  is  a  tidal  tributary 
of  Delaware  Bay,  flowing  through  Newcastle  County,  Del.  It  is  navi- 
gable for  about  10  miles  for  vessels  of  light  draft.  A  bar,  having  only 
l.J  feet  of  water  over  it  at  low  tide,  obstructs  the  mouth  of  the  river 
seriously  during  that  stage  of  the  tide.  The  average  rise  and  fall  of 
the  tide  is  6  feet  at  the  mouth  and  3.2  feet  at  Odessa,  the  head  of 
navigation. 

The  project  for  improvement  proi)osed  in  a  report  on  a  survey  of 
the  river  made  in  1889  and  adopted  under  an  approj^riation  mjide  by 
the  river  and  harbor  act  approved  September  19,  1890,  provides  for 
dredging  a  channel  8  feet  deep  at  mean  low  water  with  a  width  of  100 
feet  from  the  mouth  to  New  Bridge,  near  Townseud's  wharf,  and  thence 
80  feet  wide  to  the  county  bridge  at  Odessa,  a  total  distance  of  5  miles, 
the  estimated  cost  of  the  improvement  being  $39,963.  At  the  close  of 
the  fiscal  year  ending  June  30,  1894,  the  sum  of  $10,000  had  been 
exi>ended  and  the  river  had  been  dredged,  in  a  down-river  direction, 
from  Watkin's  wharf  to  a  point  6,762  feet  below  Odessa  bridge,  result- 
ing in  a  greatly  increased  harbor  space  at  the  town  of  Odessa  and  a 
marked  improvement  of  the  channel,  which  gave  great  relief  to  ship- 
ping. The  actual  distance  dredged  is  6,462  feet,  of  which  2,570  feet  is 
80  feet  wide  and  3,892  feet  is  50  feet  wide.  ^,^^^^^  ,y  GoOglc 
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The  river  and  harbor  act  of  August  17, 1894,  having  appropriated 
$5,000  for  continuing  the  improvement,  a  contract  has  been  made  for 
dredging,  and  work  thereon  will  be  commenced  soon. 

Amount  appropriated  by  act  of  August  17,  1894 $5,000.00 

June  30,  1895,  amount  expended  during  fiscal  year 6. 90 

July  1, 1895,  balance  unexpended 4,993.10 


{Amount  (estimated)  required  for  completion  of  existing  project 24, 963. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  3.) 

4.  Smyrna  River^  Delaware. — This  river,  formerly  called  Duck  Creek, 
had,  before  improvements  began  in  1879,  a  minimum  depth  of  2J  feet 
within  the  river  and  about  4  feet  over  the  bar  at  the  mouth.  Naviga- 
tion was  possible  only  at  high  tide,  and  was  carried  on  by  one  steamer 
and  seven  small  schooners. 

In  1878  a  project  was  made  for  the  improvement  of  the  whole  river, 
including  a  plan  for  deepening  the  channel  across  the  bar  at  the  mouth. 
By  special  direction  of  Congress  the  improvement  of  the  bar  was  com- 
menced first,  and  during  the  following  four  years  three  appropriations, 
aggregating  $10,000,  were  expended  in  dredging  a  channel  across  this 
obstruction  100  feet  wide  and  8  feet  deep  at  mean  low  water.  The 
dredged  channel  soon  filled  up  again. 

A  new  project  was  submitted  in  1887  for  a  7-foot  low-water  channel 
60  feet  wide  inside  the  river  and  100  feet  at  the  bar,  the  channel  at  the 
latter  point  to  be  protected  on  each  side  by  stone  jetties.  The  estimated 
cost  of  this  project  is  $90,698.40.  The  portion  of  the  project  relating  to 
dredging  has  been  adopted,  the  estimated  cost  thereof  being  $37,365.20. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  the  sum  of 
$17,805.91  had  been  expended.  Four  thousand  seven  hundred  and 
thirty  feet  of  the  channel  was  completed  in  accordance  with  the  proj- 
ect, the  total  length  to  be  improved  being  25,425  feet.  The  entire 
length  was  dredg^  during  previous  seasons,  but  not  to  the  full  dimen- 
sions. Twenty  thousand  six  liundred  and  ninety-five  feet  of  the  chan- 
nel, now  40  feet  wide  and6J  feet  deep,  remains  to  be  widened  and  deepened 
to  the  approved  dimensions.  No  examination  of  the  channel  has 
recently  been  made,  but  it  is  believed  to  be  in  fair  condition. 

The  channel  made  has  been  of  great  benefit  to  navigation  and  has 
facilitated  expeditious  and  regular  transportation  which  before  was 
impossible. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $6,000  for 
continuing  this  improvement.  Proposals  for  dredging  were  opened 
April  29, 1895,  the  lowest  bidder  being  Fred.  L.  Somers,  of  Philadel- 
phia, Pa.,  at  12.7  cents  per  cubic  yard,  place  measurement,  and  contract 
has  been  made  with  him  for  this  and  other  improvements  in  Delaware, 
the  entire  work  to  be  completed  by  September  1, 1896. 

July  1,  1894,  balance  unexpended $194.09 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

5,194.09 
June  80, 1896,  amount  expended  during  fiscal  year 171-  90 

July  1,  1895,  balance  unexpended 5,022. 19 

July  1,  1895,  amount  covered  by  uncompleted  contracts 5, 000. 00 

July  1,  1895,  balance  available 22.19 
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(Amount  (estimated)  required  for  completion  of  existinjEC  project $14, 365. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sectiong  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  4.) 

5.  Murderkill  RiveVy  Delaware. — This  river  is  a  tidal  stream  and  a 
tributary  of  Delaware  Bay,  and  flows  through  Kent  County,  Del.  Its 
navigable  portion  is  about  9  miles  long.  The  condition  of  the  river  is 
fair  for  the  greater  part  of  its  length,  the  average  width  and  depth 
bi'ing  90  and  6  feet,  respectively.  Outside  the  junction  with  Delaware 
Bay,  however,  exists  a  serious  obstruction — the  flats,  which  are  nearly 
bare  at  low  tide  and  extend  for  nearly  a  mile  from  the  shore.  The 
average  rise  and  fall  of  the  tide  at  the  mouth  is  3.83  feet. 

In  1881  an  examination  of  this  river  was  made  by  the  United  States 
Engineer  Department  in  accordance  with  the  river  and  harbor  act  of 
March  3, 1881,  and  a  project  submitted  for  its  improvement.  No  appro- 
priation was  ma<le  by  Congress,  however,  as  the  river  was  at  that  time 
in  the  hands  of  an  improvement  and  navigation  company  chartered  by 
the  State.  This  company  had  expended  about  $10,000  in  rectifying 
the  many  bends  of  the  river  by  cutting  straight  canals  and  in  dredg- 
ing a  narrow  cut  across  the  flats  at  the  mouth.  The  latter  slowly  tillcSl 
up  again. 

The  present  project  for  improvement  is  based  upon  a  survey  of  the 
river  made  in  1891,  and  is  for  a  7-foot  low-water  channel  80  feet  wide 
from  the  town  of  Frederica,  at  the  head  of  navigation  to  the  mouth  of 
the  river,  and  150  feet  wide  from  the  mouth  across  the  flats  outside  to 
the  7-foot  depth  in  Delaware  Bay,  the  cut  at  the  mouth  to  be  protected 
by  forming  an  embankment  of  the  dredged  material  on  each  side,  the 
estimated  cost  being  $47,650.  The  project  was  adopted  in  1892,  an 
appropriation  of  87,000  having  been  made  by  Congress  under  which 
the  first  work  as  stated  below  was  done  during  the  fiscal  years  ending 
June  30,  1893,  and  June  30, 1894.  Up  to  the  close  of  the  fiscal  year 
ending  June  30, 1894,  $0,976.22  had  been  expended,  and  a  channel  dug 
to  a  depth  of  5  feet  below  mean  low  water  across  the  flats  from  a  point 
a  short  distance  inside  the  mouth  of  the  river  to  the  6-foot  depth  in 
Delaware  Bay,  its  width  being  60  feet  and  its  length  4,840  feet. 

The  river  and  harbor  act  of  August  17,  1894,  a])i)ropriated  $6,500  for 
continuing  the  improvement,  and  declared  that  $1,500  of  it  may,  in  the 
discretion  of  the  Secretary  of  War,  be  used  in  removing  tlie  bar  and 
obstructions  at  the  mouth  of  St.  Jones  liiver.  A  project  for  the  expend- 
iture of  the  appropriation,  which  was  duly  api)roved,  contemplates 
the  dredging  of  a  cut  40  feet  wide  and  7  feet  deep  at  mean  low  water 
at  the  shoals  and  bars  in  the  Murderkill  liiver  which  form  the  most 
serious  obstructions  to  navigation,  including  a  cut-ofi'  at  Lower  Landing::, 
about  4  miles  above  the  mouth,  and  the  dredging  of  a  cut  60  feet  wide 
and  6  feet  deep  at  mean  low  water  across  the  bar  and  obstructions  at 
the  mouth  of  the  St.  Jones  Eiver. 

Proposals  were  opened  April  29,  1895,  and  contract  made  with  the 
lowest  bidder  at  12.7  cents  per  cubic  yard,  measured  in  place. 

Dredging  operations  were  commenced  on  May  29,  1895,  at  Lower 
Landing  with  a  grapple  dredge,  and  on  June  13  an  additional  dredge — 
a  dipper  dredge — was  put  on  the  work.  At  the  close  of  the  fiscal  year 
21,411  yards  of  material,  principally  mud,  had  been  dredged,  the  cut- 
off completed,  and  several  shoals  removed. 

It  is  exi)ected  that  the  work  to  be  done  by  the  contractor  on  this 
river  and  the  mouth  of  St.  Jones  River  will  be  completed  in  about  a 
month. 
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July  1, 1894,  balance  anezpended $23.78 

Amount  appropriated  by  act  of  Angust  17,  1894 "6, 500. 00 

6,523.78 
June  30,  1895,  amount  expended  during  fiscal  year 470. 43 

July  1, 1895,  balance  unexpended 6,053.35 

July  1,1895,  outstanding  liabilities $2,631.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 422. 35 

6,053.35 

{Amount  (estimated)  reqnired  for  completion  of  existing  project 35, 550. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  end  in  e  June  30,1897      6, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)endix  G  6.) 

6.  Mispillion  River ^  Delaware. — This  river  is  a  tributary  of  Delaware 
Bay  and  enters  the  latter  about  17  miles  northwest  of  Cape  Henlopen. 
It  is  navigable  for  about  12  miles,  as  far  as  Milford,  a  thriving  town 
with  shipyards  and  numerous  factories.  The  mouth  of  the  river  is 
greatly  obstructed  by  a  flat  foreshore  without  a  channel.  Vessels  can 
only  enter  and  depart  at  high  water,  which  rises  on  an  average  4  feet 

The  river  from  Milford  to  the  mouth  was  improved  by  the  General 
Government  between  tlie  years  1879  and  1889,  and  $17,000  expended 
in  making  a  channel  40  feet  wide  and  6  feet  deep  at  mean  low  water. 

The  project  for  improvements  at  the  mouth  of  the  river,  proposed  in 
a  report  on  a  survey  made  in  1891,  provides  for  a  cut  across  the  flats  in 
a  southeasterly  direction,  having  a  width  of  150  feet  and  a  depth  of 
6  feet  at  mean  low  water,  beginning  opi)osite  the  light-house  and  end- 
ing in  deep  water  in  the  bay;  the  cut  to  be  protected  on  the  upper  or 
north  side  by  a  bank  made  of  excavated  material.  The  estimated  cost 
is  $24,000. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1894,  $10,506.09 
had  been  expended  on  the  project.  A  pile  dike  about  500  feet  long  had 
been  built  from  high-water  mark  in  the  direction  of  the  future  channel, 
and  a  channel  about  570  feet  long,  80  feet  wide  and  5  feet  deep  at  mean 
low  water  made  from  the  6-foot  depth  in  the  Mispillion  Kiver  to  a  point 
opposite  and  50  feet  west  from  the  outer  end  of  the  dike. 

The  river  and  harbor  act  of  August  17,  1894,  appropriated  $10,000 
for  continuing  the  improvement. 

Experience  in  the  expenditure  of  the  Jippropriation  of  1892  had 
shown,  first,  that  it  would  be  useless  to  excavate  a  channel  not  covered 
by  a  good  dike  of  piling,  the  cost  of  which  would  be  far  in  excess  of 
the  original  estimate  for  this  improvement,  which  was  but  $24,000;  and 
second,  that  as  the  water  flowing  from  the  Mispillion  needs  a  more  con- 
tracted channel  above  the  light-house,  a  deflecting  dike  about  350  feet 
in  length  should  be  built  on  the  south  side  of  the  channel  from  high 
water  near  the  light- house. 

It  was  therefore  recommended  to  the  Chief  of  Engineers,  and  ap- 
proved by  him,  that  the  dike — a  crib  dike — be  built  and  that  dredging 
be  carried  on  to  the  contemplated  depth  only  to  the  end  of  the  dike 
built  on  the  north  side  of  the  channel  in  1893.  The  cost  was  estimated 
to  be  $4,600.  The  remainder  of  the  appropriation  was  recommended 
to  be  retained  until  Congress  should  see  proi)er  to  appropriate  the  siMn 

*  Of  this  amount  $1,500  may  be  used  in  removing  shoal  at  the  mouth  of  St.  Jones 
Eiver. 
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necessary  to  complete  a  dike  and  excavation  to  the  6-foot  depth  at  mean 
low  water  in  the  Delaware  Bay,  the  estimated  cost  of  which  is  $50,700. 

The  work  to  be  done  at  the  present  time  is  intended  to  give  the  cur- 
rent the  necessary  direction  as  it  leaves  the  mouth,  and  that  the  result- 
ants of  the  action  of  the  ebb  currents  of  the  Delaware  and  Mispillion 
rivers  and  the  ebb  from  Cedar  Creek  may  keep  open  and,  doubtless, 
improve  the  present  channel  of  this  bay,  which  now  skirts  along  the 
shore  to  near  the  Roberts  House  on  Cedar  Beach,  a  distance  of  4,000 
feet,  and  thence  out  to  deep  water  in  the  bay. 

On  account  of  the  distance  across  the  obstructing  mud  flats  the  pro- 
I>osed  improvements  can  not  even  be  i>artially  made  available  for  navi- 
gation until  they  are  nearly  or  entirely  completed. 

Contract  for  the  dredging  has  been  made,  after  the  usual  advertising, 
at  12.7  cents  per  cubic  yard,  measured  in  place,  and  will  probably  be 
done  early  in  the  coming  fiscal  year.  Proposals  for  the  crib  dike  are 
to  be  opened  July  1, 1895, 

July  1, 1894,  balance  unexpended $1, 493. 91 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

11, 493. 91 
June  30, 1895,  amount  expended  duri ng  fiscal  year 1, 164. 11 

July  1, 1895,  balance  unexpende<l 10,329.80 

July  1,  1895,  amount  covered  by  uncompleted  contracts 1, 600. 00 

July  1,  1895,  balance  available 8,729.80 

(See  Appendix  G  6.) 

7.  Broadkiln  Biver^  Delaicare, — In  its  original  condition  the  depth  of 
water  in  the  river  was  from  3  to  4  feet  at  the  numerous  shoals  which 
imx)eded  navigation.  The  depth  at  the  entrance  was  and  still  is  from 
1^  to  2  feet  at  low  water. 

The  original  project  for  improvement  was  made  in  1871,  and  is  for  a 
6-foot  low- water  navigation,  with  a  minimum  width  of  40  feet  from  the 
mouth  of  the  river  to  Milton,  the  head  of  navigation,  and  for  a  new 
entrance,  protected  by  a  jetty,  at  an  estimated  cost  of  $80,447.  This 
project  was  modified  in  1881  relative  to  the  entrance,  and  the  estimate 
reduced  to  $51,450.  The  channel  within  the  river  has  been  completed 
in  accordance  with  the  project  at  an  expense  of  835,000,  which  was  the 
total  amount  expended  at  the  close  of  the  fiscal  year  ending  June  30, 
1894.  After  entering,  vessels  are  no  longer  detained  by  the  shoals  at 
low  tide  and  proceed  directly  to  their  destination. 

The  amount  required  for  the  completion  of  the  project  is  for  the 
improvements  at  the  mouth  of  the  river,  as  designed  in  1871  and  modi- 
fied in  1881.  In  view,  however,  of  the  projected  location  (only  a  few 
miles  below  the  Broadkiln  River)  of  the  outlet  for  the  inland  waterway 
from  Ghincoteague  Bay  to  Delaware  Bay,  a  question  has  arisen  whether 
the  Broadkiln  River  can  not  be  connected  with  the  waterway  at  much 
less  cost  and  with  greater  advantage  to  both.  It  is  therefore  not  con- 
sidered advisable  to  continue  work  on  the  project  at  present. 

C  Amount  (estimated)  required  for  completion  of  existing  project $21, 500. 00 

<  Submitted  in  compliance  Trith  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Api)endix  G  7.) 

8.  Inland  waterway  from  Chincotea^gue  Bay,  Virginiaj  to  Delaicare 
Bc/Sj  at  or  near  Lewesy  Del. — This  improvement  is  made  with  a  view  to 
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forming  an  iuland  navigation  route  about  75  miles  in  length,  beginning 
in  Ghincoteague  Bay  and  following  generally  deep  water  in  Sinepuxent, 
Isle  of  Wight, and  Big  and  Little  Assawaman  bays;  thence  across  the 
country  for  about  4  miles  from  Little  Assawaman  Bay  to  Indian  Eiver 
bay;  thence  across  the  latter  into  and  up  Rehoboth  Bay;  thence  from 
the  head  of  Rehoboth  Bay,  for  about  8  miles,  across  Lewes  and  Reho- 
Both  Hundred  into  Delaware  Bay,  at  the  Delaware  Breakwater  Harbor. 
The  project  adopted  in  1886  contemplated  a  dead  level  tidal  canal  70- 
feet  wide  at  bottom,  the  depth  to  be  made  to  6  feet  below  the  mean  low- 
water  level  in  the  Delaware  Breakwater  Harbor,  at  an  estimated  cost 
of  $350,000.  This  project  was  modified  in  1892  so  far  as  it  relates  to  the 
section  of  the  waterway  situated  between  Rehoboth  Bay  and  Delaware 
bays  by  reducing  the  width  at  the  bottom  to  20  feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  $118,380.44 
had  been  expended.  Little  Assawaman  and  Indian  River  bays  had 
been  connected  by  a  cut  20  feet  wide  and  4  feet  deep,  over  which  three 
temporary  wooden  bridges,  provided  with  draws,  were  constructed,  and 
2,300  feet  of  the  cut  to  be  made  between  Rehoboth  and  Delaware  Bay 
had  be(^.n  completed. 

From  July  1,  1894,  when  work  was  in  progress  under  contract  dated 
July  31, 1893,  to  January  21,  1895,  when  this  and  the  supplementary 
contract  were  closed,  63,303  cubic  yards  of  material  was  removed,  and 
a  cut  9  feet  deep,  20  feet  wide,  and  6,700  feet  long  made, connecting  the 
cut  excavated  by  steam  shovels  previous  to  July  1, 1893,  and  making  a 
waterway  9,000  feet  long  and  6  feet  deep  below  the  level  of  mean  low 
w^ater  of  the  Delaware  Breakwater  Harbor.  Also  a  cut  to  the  depth  of 
mean  low  water  only,  1,225  feet  long,  extending  from  the  end  of  the  cut 
just  named  to  the  Delaware,  Maryland  and  Virginia  Railroad  crossing. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $25,000 
for  continuing  the  improvement,  to  be  used  from  Delaware  Bay  to  Indian 
River.  On  November  8, 1894,  the  Chief  of  Engineers  approved  a  proj- 
ect for  the  expenditure  of  this  appropriation  in  continuing  the  main 
project  between  Indian  River  and  Delaware  Bay,  and  for  the  expendi- 
ture of  any  balance  from  previous  appropriations  in  dredging  along 
the  route  between  Assawaman  and  Delaware  bays.  Proposals  were 
opened  January  8, 1895,  and  contract  made  with  the  lowest  bidder  at 
23 J  cents  per  cubic  yard,  measured  in  place,  the  work  contracted  for  to 
be  completed  by  October  1, 1895. 

Under  this  contract  the  contractors  were  called  upon  to  commence 
excavation  at  the  end  of  the  cut  on  the  south  side  of  the  Delaware, 
Maryland  and  Virginia  Railroad  crossing,  to  which  point  work  had  been 
carried  under  the  preceding  contract,  and  to  continue  northward  along 
the  line  laid  out  for  the  waterway  across  the  roadbed  of  that  railroad; 
but  an  injunction  was  immediately  served  upon  them  and  the  United 
States  agent  in  charge,  at  the  instance  of  that  company,  restraining 
them  au(l  all  others  from  interfering  with  their  tracks,  etc.,  upon  the 
alleged  ground  that  the  United  States  has  not  acquired  title  to  the 
right  of  way  for  the  waterway  across  the  land  used  for  the  railroad 
tracks.  By  authority  of  the  Chief  of  Engineers  work  was  therefore 
begun  on  February  4, 1895,  at  a  point  900  feet  north  of  the  railroad 
crossing  referred  to.  A  cut  was  made  for  a  distance  of  800  feet  to  an 
average  depth  of  14  feet  below  the  surface  of  the  ground,  with  sides 
of  cut  sloped,  and  45,681.5  cubic  yards  of  material  has  been  removed, 
making  a  total  of  109,044  cubic  yards  removed  on  the  waterway  during 
the  fiscal  year  ending  June  30,  i895. 
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July  1,  1894,  balance  anezpended $25,369.56 

Ambunt  appropriated  by  act  of  Angust  17, 1894 25. 000. 00 

50,369.56 
Jaue  30,  1895,  amoant  expended  during  fiscal  year 31, 962. 52 

July  1,  1895,  balance  unexpended 18,407.04 

July  1,  1895,  outstanding  liabilities $2,500.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 15,800.00 

18,300.00 

July  1,  1895,  balance  available 107.04 

{Ajnoimt  (estimated)  required  for  completion  of  existing  project 181,  250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Gr  8.) 

9.  Susquehanna  River  above  and  below  Havre  de  Ora^e,  Md, — Before 
improvements  were  begun  in  this  section  of  the  river  the  least  depth 
of  water  over  the  shoals  between  Havre  de  Grace  and  Spesutia  Island 
was  5  feet  at  low  water.  The  channel  abovie  Havre  de  Grace  between 
Watson  Island  and  the  shoal  running  out  from  the  west  shore  was 
narrow,  and  believed  to  be  one  of  the  causes  of  ice  gorgee  at  and  near 
Port  Deposit. 

Improvements  have  been  in  progress  since  1852.  The  present  general 
project  is  for  a  15-foot  low-water  channel  below  Havre  de  Grace  and 
for  the  removal  of  the  shoal  opposite  Watson  Island  to  a  depth  of  8 
feet  below  mean  low  water.    Estimated  cost,  $168,000. 

The  channel  below  Havre  de  Grace  was  dredged  the  last  time  in 
1885.  It  has  shoaled  again.  The  channel  at  Watson  Island  has  been 
widened  about  400  feet,  but  the  shoal  which  was  removed  has  nearly 
entirely  reformed  since  the  discontinuance  of  work  in  1889. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1894,  $158,851.63 
had  been  expended  on  this  section  of  the  river,  including  $49,729.15 
for  work  for  the  Fish  Commission. 

There  were  no  operations  during  the  fiscal  year  ending  June  30,1895, 
the  small  amount  available  being  limited  to  expenditure  above  the 
Philadelphia,  Wilmington  and  Baltimore  Kailroad  bridge,  and  regarded 
insufficient  to  bring  about  results  permanent  enough  to  justify  its 
expenditure. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  for  main- 
tenance $4,000,  to  be  expended  above  Havre  de  Grace,  including  sur- 
vey from  a  point  1  mile  below  the  town  of  Havre  de  Grace,  to  a  point  1 
mile  above  Port  Deposit,  to  ascertain  what  is  necessary  to  prevent  the 
accumulation  of  ice  and  ice  gorges  in  said  river  and  the  cost  thereof. 
This  survey  has  been  made,  and  a  report  thereon  with  a  plan  and  an 
estimate  is  submitted  herewith  in  Appendix  G  31. 

July  1,  1894,  balance  unexpended $8,038.37 

Amount  appropriated  by  act  of  August  17,  1894 4,0(>0.  (K) 

12, 038. 37 
June  30,  1895,  amount  expended  during  fiscal  year 2, 2 15. 74 

July  1, 1895,  balance  unexpended 9,822.63 

C  Amount  (estimated)  required  for  annual  dredji^ing 20, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  9.) 
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10,  Elk  River,  Maryland. — This  river  is  a  tributary  of  Chesapeake 
Bay^  and  is  navigable  for  17  miles,  as  far  as  the  town  of  Elktou,  in  Cecil 
County,  where  the  average  rise  of  the  tide  is  2J  feet.  Before  improve- 
ments were  begun  in  1873  the  least  depth  in  the  channel  was  IJ  feet. 

In  1884  a  project  giving  a  channel  80  feet  wide  over  the  bar  at  Cedar 
Point,  3  miles  below  Elkton,  and  70  feet  wide  from  Cedar  Point  to  the 
county  bridge  in  the  town,  with  a  general  depth  of  7  feet  at  mean  low 
water,  was  completed  at  an  expense  of  $31,500.  The  channel  near  the 
bridge  soon  filled  in  again,  reducing  the  depth  to  about  6  feet  at  low 
water. 

The  project  for  improvement  adopted  in  1890  provides  for  an  8-foot 
low-water  channel  100  feet  wide  from  the  lower  county  bridge  at  Elk- 
ton  to  the  clubhouse  opposite  Cedar  Point,  a  distance  of  about  2  miles, 
at  ail  estimated  cost  of  $24,000.  At  the  close  of  the  fiscal  year  ending 
June  30, 1894,  $14,996.63  had  been  expended  and  the  channel  completed 
as  projected. 

July  1,1894,  balance  unexpended $3.37 

June  30, 1895,  amount  expended  during  fiscal  year 3. 37 

(See  Appendix  G  10.)     . 

11,  Fairlee  Creek,  Maryland, — The  original  depth  at  the  mouth  before 
improvements  were  begun  was  2  feet  at  low  tide.  Within  the  creek  it 
was  about  5  feet.  Navigation  was  and  still  is  carried  on  by  a  few  flat- 
bottomed  so-called  lime  boats  and  by  one  small  schoonef . 

The  existing  project  is  for  a  7-foot  low- water  channel  100  feet  wide 
from  deep  water  in  Chesapeake  Bay  to  a  point  about  3  miles  above  the 
mouth  of  the  creek ;  also  the  conditional  dredging  of  a  turning  basin 
at  the  upper  end  of  the  channel,  the  estimated  cost  being  $15,558. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  $10,000  had 
been  expended,  and  the  channel,  as  proposed,  from  deep  water  in  the 
bay  to  the  mouth,  had  been  completed  and  a  portion  of  the  channel 
inside  the  creek  hiwi  been  dredged  to  the  required  depth  for  a  distance 
of  4,738  feet  and  for  a  width  of  60  feet. 

No  appropriation  was  made  for  this  creek  in  the  last  river  and  harbor 
act,  and  there  were  consequently  no  operations  during  the  past  fiscal 
year.  There  are  as  yet  no  indications  that  the  commerce  of  the  creek 
is  increasing. 

(  Amount  (estimated)  required  for  completion  of  existing  project $5, 558. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  11.) 

1J2,  Chester  River ,  Marylamd,  from  Crumpton  to  Jones  Landing, — ^This 
river  is  a  tidal  stream  40  miles  long,  forming  the  boundary  line  between 
Kent  and  Queen  Anne  counties,  eastern  shore  of  Maryland,  and  flows 
into  Chesapeake  Bay.  It  is  navigable  for  vessels  drawing  6  feet  of 
water  at  low  tide  as  far  as  Crumpton,  about  33  miles  above  the  mouth. 
The  least  depth  of  water  within  the  last  7  miles  of  the  river  is  3  feet. 
At  Crumpton  the  average  rise  of  the  tide  is  2.1  feet.  A  short  distance 
from  this  town  several  shoals  have  previously  been  improved  by  the 
United  States. 

The  existing  project  for  improvement  is  for  a  6-foot  low- water  chan- 
nel 60  feet  wide  from  Crumpton  to  Jones  Landing,  a  distance  of  6J  miles, 
at  an  estimated  cost  of  $12,750. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  $7,991.67  had 
been  expended,  improving  the  channel  for  about  4J  miles,  and  regular 
ti'ips  are  now  made  by  vessels  trading  in  the  river.    The  dredged  chan- 
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nel  is  in  good  condition;  it  does  not  as  yet  extend  far  enough,  however, 
to  have  any  marked  influence  upon  the  commerce  of  the  river. 

No  work  was  done  during  the  fiscal  year  1895,  the  funds  i)rovided  by 
the  appropriation  of  1892  having  been  used  early  in  1893.  An  appro- 
priation of  81,500  for  continuing  this  improvement  was  made  by  the 
river  and  harbor  act  of  August  17, 1894,  and  contract  for  dredging  lias 
been  made  with  the  Baltimore  Dredging  Company  for  this  and  other 
improvements  on  the  eastern  shore  of  Chesapeake  Bay,  the  work  to 
be  completed  by  December  20,  1895. 

July  1,  1894,  balance  unexpended $8.  33 

Amount  appropriated  by  act  of  August  17, 1894 1, 500.  00 

1, 508. 33 
June  30, 1895,  amount  expended  during  fiscal  year 17. 28 

July  1, 1895,  balance  unexpended 1,491.05 

July  1, 1895,  amount  covered  by  uncompleted  contracts 1, 491 .  05 

{Amount  (estimated)  required  for  completion  of  existing  project 3,  2r)0.  (X) 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  JuneSO,  1897      3, 250.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  G  12.) 

13,  ChoptanJc  River ,  Maryland, — Before  improvements  were  begfun  in 
1879  the  depth  of  water  in  the  channel  between  Denton  and  Greensboro 
varied  fiom  2  to  8  feet  at  low  water.  Navigation  carried  on  by  small 
sailkig  vessels  extended  only  to  3  miles  above  Denton.  Upon  the 
remaining  6  miles,  to  Greensboro,  all  freight  had  to  be  transported 
upon  scows. 

A  project  for  improvement  was  made  in  1880  for  an  8-foot  low-water 
channel  75  feet  wide,  the  estimated  cost  being  $79,000.  The  project 
was  adopted  the  same  year.  Since  that  time  the  channel  has  been 
dredged  at  various  points  to  depths  of  6,  7,  and  8  feet,  and  for  a  width 
of  40  feet  only.  Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894, 
$48,000  bad  been  expended  in  making  a  channel  not  less  than  75  feet 
wide  and  7^  feet  deep  between  Greensboro  and  the  Brick  Mills,  a  dis- 
tance of  about  4  miles.  The  remaining  4  miles,  to  Denton,  have  been 
partly  improved  by  dredging  the  channel,  where  needed,  to  a  deptti  of 
5  and  6  feet  and  widening  it  to  about  40  feet.  This  section  and  several 
points  in  the  upper  river  remain,  therefore,  to  be  dredged  to  the  pro- 
posed width  and  depth,  75  feet  and  8  feet,  respectively.  Shortly  after 
the  main  obstructions  had  been  removed,  in  1887,  steamboat  navigation 
with  Baltimore  was  established,  and  since  that  time  commerce  has 
steadily  increased. 

An  appropriation  of  $2,000  for  continuing  this  improvement  was 
made  by  the  river  and  harbor  act  of  August  17, 1894,  and  contract  for 
dredging  has  been  made  with  the  Baltimore  Dredging  Company  for  this 
and  other  improvements  on  the  eastern  shore  of  Chesapeake  Bay,  the 
work  to  be  completed  by  December  20, 1896. 

Amount  appropriated  by  act  of  An  ^ust  17,  1894 $2,000.00 

June  30, 1895,  amount  expended  during  fiscal  year 20. 24 

July  1, 1895,  balance  unexpended ^1,  979.  76 

July  1, 1895;  amount  covered  by  uncompleted  contracts "  1, 979. 76 

{Amount  (estimated)  required  for  completion  of  existing  project 18, 000.  00 
Amount  that  can  be  profitably  expended  iutiscalyearending  June  30, 1897      2, 000. 00 
Submitt-ed  in  compUance  with  requirenients  of  section.s  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G 18.)  ^  j 
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14,  La  Trappe  River ^  Maryland. — ^This  river,  formerly  called  Dividing 
Creek,  is  iu  Talbot  County,  Eastern  Shore  of  Maryland,  and  flows  into 
the  Choptauk  River,  one  of  the  larger  tributaries  of  Chesapeake  Bay. 
It  is  about  3  miles  long  and  has  no  fresh  water  inflow  at  the  head,  and 
was  originally  only  4  feet  deep.  The  entrance  to  the  river  was  seriously 
obstructed  by  several  shoal  bars,  with  a  least  depth  of  9  feet  in  the  nar- 
row channel,  which  was  very  tortuous  and  about  one-half  of  a  mile  long. 
The  average  rise  of  the  tide  is  1.55  feet. 

Previous  to  the  adoption  of  the  present  project  the  sum  of  $6,333.50, 
raised  by  private  subscription,  had  been  expended  in  dredging  at  the 
head  of  the  river  and  at  the  bar  at  the  mouth.  The  average  depth  in 
the  river  was  thereby  increased  to  8  feet  and  the  channel  at  the  mouth 
was  somewhat  widened. 

The  present  project  for  improvement,  which  was  proposed  in  a  rei)ort 
on  a  survey  made  in  1891,  provides  for  a  channel  150  feet  wide  and  11 
feet  deep  across  the  bar  at  the  mouth,  and  for  a  channel  75  feet  wide 
and  8  feet  deep  at  mean  low  water  inside  the  river  as  far  as  Trappe 
Landing,  situated  at  the  head  of  navigation,  and  a  turning  basin  at  the 
latter  point.    The  estimated  cost  is  $7,250. 

An  appropriation  of  $2,500  was  made  for  this  work  by  the  river  and 
harbor  act  approved  July  13, 1892. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  $2,496.30  had 
been  expended,  and  the  channel  across  the  mouth  had  been  dredged  to 
a  width  of  100  feet  and  a  depth  of  11  feet  at  mean  low  water.  The 
channel  is  of  great  benefit  to  the  steamers,  which  usually  enter.and 
leave  the  river  during  the  nighttime. 

The  river  and  harbor  act  of  August  17,  1894,  having  appropriated 
$4,750  for  completing  this  improvement,  proposals  for  4i'&dgiug  were 
advertised  for  and  opened  November  9, 1894.  The  lowest  bid  was  15 
cents  per  cubic  yard,  scow  measurement.  This  was  accepted  and  con- 
tract made,  the  work  to  be  completed  by  November  3, 1895.  This  work, 
it  is  expected,  will  complete  the  project. 

July  1,1894,  balance  auexpended $3.70 

Amount  appropriated  by  act  of  August  17, 1894 4, 750. 00 

4,753.70 
June  30, 1895,  amount  expended  during  fiscal  year 47. 58 

July  1, 1895,  balance  unexi>ended 4, 706. 12 

July  1, 1895,  amount  covered  by  uncompleted  contracts 4, 706. 12 

(See  Appendix  G  14.) 

15,  Warwick  River ^  Maryland. — This  river,  formerly  named  Secretary 
Creek,  is  in  Dorchester  County,  eastern  shore  of  Maryland,  and  Hows 
into  the  Choptank  River,  one  of  the  large  tributaries  of  Chesapeake 
Bay.  It  is  a  small  tidal  basin  2  miles  long,  with  no  fresh-water  influx 
at  the  head,  and  was  originally  only  4  feet  deep.  The  average  rise  of 
the  tide  is  1.7  feet. 

Before  the  adoption  of  the  present  project  about  $12,000  had  been 
expended  in  tlie  improvement  of  this  river,  $6,000  by  the  General  Gov- 
ernment and  the  remaining  amount  by  private  parties. 

The  present  i)rojeot  for  improvement,  which  was  proposed  in  a  report 
on  a  survey  made  in  1891,  provides  for  a  channel  100  feet  wide  and  10 
feet  deep  at  mean  low  water  from  the  10-foot  depth  in  Choptank  Kiver 
to  Secretary  Landing,  at  the  head  of  the  river,  including  a  turning  basin 
at  the  latter  point,  at  an  estimated  cost  of  $18,600. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  $5,991.23  had 
been  expended  on  this  project,  and  4,400  i'eet  of  the  chann^  as  approved 
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had  been  completed,  beginning  in  the  Ohoptank  Eiver,  outside  the 
month  of  the  river,  and  part  of  the  turning  basin  at  Secretary  Landing 
deepened  to  10  feet.  The  obrtructions  at  the  entrance,  which  formerly 
seriously  impeded  navigation  during  low  tides  and  high  northwesterly 
winds,  are  now. removed,  but  tlie  channel  inside  the  river  remains  to  be 
improved  and  the  turning  basin  completed. 

The  sum  of  $2,000  having  been  appropriated  by  the  river  and  harbor 
act  of  August  17, 1894,  for  continuing  this  improvement,  proposals  for 
dredging  were  advertised  for  and  opened  ^November  9, 1894.  The  low- 
est bid  was  16  cents  per  cubic  yard,  scow  measurement.  As  this  price 
was  regarded  too  high,  the  bids  were  rejected  and  the  service  adver- 
tised again.  The  second  bids  were  for  all  the  improvements  on  the 
eastern  shore  of  Chesapeake  Bay  combined,  and  the  lowest  bid  19.8 
cents  per  cubic  yard,  place  measurement.  There  was  bat  little  differ- 
ence between  this  price  and  the  lowest  offered  for  work  on  this  river  at 
the  previous  opening,  but  as  the  bids  were  combined  with  work  to  be 
done  at  other  points  along  Chesapeake  Bay,  for  several  of  which  the 
price  was  considerably  lower,  it  was  considered  to  be  to  the  interest  of 
the  Government  to  accept  it,  and  contract  has  been  made  requiring 
dredging  to  be  completed  by  December  20, 1895. 

Dredging  operations  were  commenced  on  June  25, 1895,  at  the  turn- 
ing basin,  which  was  found  to  have  shoaled,  and  by  the  end  of  the  fis- 
cal year  3,810  cubic  yards  of  material  had  been  removed  under  the  con- 
tract and  deposited  in  deep  water  in  the  Choptank  Kiver.  It  is 
expected  that  work  to  be  done  under  the  contract  will  be  completed 
early  in  July,  1895. 

July  1, 1894,  balance  unexpeuded $8.77 

Amount  approi)riated  by  act  of  August  17, 1894 2, 000. 00 

2, 008. 77 
June  dOj  1895,  amount  expended  daring  fiscal  year 26. 32 

July  1, 1895,  balauce  unexpended 1, 982. 45 

July  1, 1895,  outstanding  liabilities . .  -.. ^63. 00 

July  1,  l^ld6f  amount  covered  by  uncompleted  contracts 1, 119. 45 

1,982.45 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 600. 00 
Amounttbat  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1897      2, 000. 00 
Submitted  in  compliance  \vith  reqnirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appeudix  G  15.) 

16»  Cambridge  Harbor^  Maryland, — The  entrance  to  this  harbor  had 
originally  a  depth  of  water  of  only  4J  feet  at  low  tide.  Within  the 
harbor  the  depth  averaged  about  3  feet.  During  strong  ncjMthwesterly 
winds  vessels  drawing  over  3  feet  of  water  could  not  cross  the  bar. 
The  local  commerce  was  carried  on  by  a  limited  number  of  small  sail- 
ing vessels  and  one  steamer  of  light  draft. 

Frevious  to  1871  the  citizens  of  Cambridge  expended  $7,500  in  dredg- 
ing the  harbor.  In  that  year  the  General  Government  began  improve- 
ments under  a  project  completed  in  1879,  resulting  in  a  chanuel  not  less 
than  100  feet  wide  across  the  bar  aud  8  feet  in  depth,  certain  portions 
of  the  inner  harbor  being  dredged  to  the  same  depth  at  the  same  time. 
The  channel  across  the  bar  was  increased  in  width  somewhat  in  1884 
with  the  $2,500  appropriated  in  1879.,  The  amount  expended  under 
this  project  was  $32,500. 

The  present  project  is  based  upon  a  survey  in  1887  and  was  adopted 
in  1888.    It  provides  for  a  channel  12  feet  deep  at  mean  Imv  water, 
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having  a  width  of  150  feet  from  the  12-foot  depth  in  the  Choptank 
Eiver  to  tbe  railroad  wharf*,  and  for  dredging  the  irregular  area  of  the 
inner  harbor  below  and  above  the  bridge  to  a  depth  of  10  feet  and  8  feet 
below  mean  low  w^ater,  respectively,  at  an  estimated  cost  of  $17,730.00. 

At  the  close  of  the  fiscal  year  ending  June  30, 1894,  $10,875.06  had 
been  expended,  and  the  12- foot  channel  from  the  Choptank  River  to  the 
railroad  wharf  and  tbe  dredging  in  the  inner  harbor  below  the  bridge 
to  10  feet  had  been  completed. 

The  river  and  harbor  act  of  July  13, 1892,  provided  that  no  money 
should  be  expended  for  work  above  the  bridge  until  the  draw  in  it  shall 
have  been  widened  sufficiently  to  accommodate  the  commerce  of  the 
river.  The  draw  having  been  widened  during  the  year  1895  in  accord- 
ance with  plans  approved  by  the  Secretary  of  War,  proposals  for  the 
dredging  required  for  the  completion  of  the  project  were  opened  April 
5, 1895,  and  contract  made  with  the  lowest  bidder  at  19.8  cents  per 
cubic  yard,  place  measurement. 

Dredging  was  begun  May  18  and  the  work  completed  June  22,  1895, 
26^9  cubic  yards  of  material  having  been  removed. 

The  project  for  the  imjirovement  of  this  harbor  is  n,ow  completed.  A 
channel  150  feet  wide  and  not  less  than  12  feet  deep  at  mean  low  water 
has  been  dredged  from  that  depth  in  the  Choptank  River  to  the  rail- 
road wharf,  a  distance  of  nearly  a  mile.  The  inner  harbor  below  the 
bridge  has  been  dredged  over  its  whole  in^egular  area  to  a  depth  of  10 
feet  at  mean  low  water,  and  the  part  of  the  harbor  above  the  bridge, 
which  is  also  very  irregular  in  shape,  has  been  improved  by  dredging 
it  along  its  axis  for  a  width  of  215  feet  and  a  length  of  750  feet  to  a 
depth  of  8  feet  at  mean  low  water.  This  is  the  condition  of  this  harbor 
at  the  end  of  the  fiscal  year. 

The  improvements  have  been  of  great  benefit  to  the  great  oyster 
fleet  which  makes  this  harbor  the  central  point  on  the  Choptank  River 
for  the  oyster  industries,  and  which  annually  increases  in  numbers,  so 
that  now  on  many  days  during  the  winter  there  is  scarcely  sufficient 
room  for  all  to  anchor.  They  have  also  had  a  marked  influence  upon 
the  growth  of  the  town  of  Cambridge,  which  has  more  than  doubled 
since  1870. 

The  channel  across  the  bar  has  a  tendency  to  fill  up  from  the  littoral 
drift  coming  down  the  south  shore  of  the  Choptank  River,  and  in  con- 
sequence has  been  dredged  several  times  since  improvements  com- 
menced, and  will  undoubtedly  need  redredging  in  the  near  future  unless 
protective  works  are  constructed  on  the  east  side. 

Nothing  further  seems  to  be  required  under  this  project. 

July  1,1894,  balance  unexpended $6,861.94 

June  30, 1895,  amount  expended  during  fiscal  year 2, 919. 83 

July  1, 1895,  balance  unexpended 3, 942. 11 

July  1, 1895,  outstanding  liabilities 3, 750. 00 

July  1, 1895,  balance  available 192. 11 

(S^e  Appendix  G  16.) 

17.  Broad  Creek  Rirer,  Deluware. — This  river  is  a  tidal  stream  and 
a  tributary  of  the  east  fork  of  the  Nanticoke  River,  which  flows  into 
the  Che8ai)eake  Bay.  It  is  wholly  in  the  western  portion  of  Sussex 
County,  Del.,  its  navigable  length  being  about  7  miles.  Laurel,  a 
growing  manufacturing  town,  is  at  the  head  of  navigation. 

Broad  Creek  River,  formerly  named  Broad  Creek,  has  previously 
been  improved  by  the  General  Government.    Before  improvements 
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were  commenced  in  1881  the  low-water  depth  at  Laurel  was  2  feet; 
below  the  town  it  wasin  some  places  only  IJ  feet.  At  the  close  of  the 
year  1889,  when  the  original  project  was  completed,  a  channel  6  feet 
deep  at  mean  low  water  and  50  feet  wide  had  been  dredged  from  Bethel 
to  Laurel,  a  distance  of  nearly  3  miles,  and  contributed  toward  making 
Laurel  an  important  shipping  point  on  the  peninsula.  The  cost  of 
these  improvements  was  $35,000;  but  the  rapidly  increasing  commerce 
on  the  river  demanded  an  enlargement  of  the  channel. 

The  project  for  im])rovement  proposed  in  a  report  upon  an  examina- 
tion made  to  comply  with  requirements  of  the  river  and  "harbor  act 
approved  September  19, 1890,  provides  for  dredging  a  channel  70  feet 
wide  and  8  feet  deep  at  mean  low  water,  from  Bethel  to  the  head  of 
navigation  at  Laurel,  at  an  estimated  cost  of  $15,000. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  $4,989.05 
had  been  expended,  and  6,455  feet  of  the  channel  as  approved  had 
been  completed  above  Bethel,  and  an  additional  cut  was  made  8  feet 
deep,  but  only  40  feet  wide,  for  a  length  of  215  feet,  across  a  shoal 
situated  just  beyond  the  section  of  the  channel  that  had  been  dredged 
to  the  full  width,  and  navigation  at  several  sharp  turns  in  this  section 
of  the  river  was  thereby  much  improved. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $5,000  for 
improving  Broad  Creek  liiver,  and  directed  that  so  mucli  of  it  as  may 
be  necessary  shall  be  used  for  removal  of  a  bar  that  extends  from  the 
railroad  bridge  at  Seaford  toward  the  mouth  of  Nanticoke  River. 
This  work  is  now  a  part  of  the  project  for  the  improvement  of  Broad 
Creek  River,  and  as  the  cost  of  removing  the  bar  referred  to  will  be 
more  than  the  $5,000  appropriated,  it  was  determined  to  use  the  whole 
appropriation  as  far  as  it  would  go  in  removing  the  bar  by  dredging 
the  existing  channel  to  a  depth  of  9  feet  below  mean  low  water  and 
about  50  feet  wide  from  Seaford  to  deep  water  below.  Proposals  for  the 
required  dredging  were  advertised  for  and  opened  April  5,  1895.  The 
lowest  bid  was  19.8  cents  per  cubic  yard,  place  measurement.  Con- 
tract has  been  made  with  the  Baltimore  Dredging  Company  at  this 
price  for  the  work  at  this  and  other  places  on  the  eastern  shore  of 
Chesapeake  Bay,  the  entire  work  to  be  completed  by  December  20, 1895. 

July  1,  1894,  balance  nuexponded ^ $10.95 

Amoant  appropriated  by  act  of  August  17,  1894 *$5, 000. 00 

5, 010. 95 
.June  30,  1895,  amount  expended  during  fiscal  year 10. 80 

July  1,  1895,  balance  unexpended 5, 000. 15 

July  1 ,  1895,  amount  covered  by  uncompleted  contracts 5, 000. 00 

July  1,  1895,  balance  available .15 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  JuneSO,  1897      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

'  (See  Appendix  G  17.) 

16.  Wicomi43o  River ^  Maryland, — ^The  portion  of  the  river  at  and  just 
below  Salisbury  has  been  under  improvement  by  the  United  States 
since  1872.  At  that  time  the  navigable  channel,  with  a  minimum  depth 
of  8  feet  at  low  water,  extended  to  a  point  within  2  miles  of  Salis- 

*  As  much  of  this  as  may  be  necessary  to  be  used  for  removal  of  bar  in  Nanticoke 
River. 
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bury.  The  extreme  upper  portion  as  far  as  the  mill  dam  in  the  heart  of 
the  town  was  quite  shoal,  and  had  an  average  depth  of  only  18  inches 
at  low  tide.  Between  1872  and  1885  a  channel  75  to  nearly  100  feet 
wide  and  7  feet  deep  at  low  water  was  dredged  from  deep  water  below 
to  the  drawbridge  in  the  town,  at  a  cost  to  the  Government  of  about 
$49,000. 

The  present  project,  demanded  by  the  remarkable  increase  in  the 
shipping  and  dependent  industries,  is  ba-sed  upon  a  survey  of  the  river 
made  m  1889.  It  provides  for  a  channel  9  feet  deep  at  mean  low  water 
from  that  depth  below  to  the  drawbridge  at  Salisbury,  the  width  to 
be  from  100  to  150  feet,  at  an  estimated  cost  of  $23,200. 

On  June  30, 1894,  $17,105.73  had  been  expended  and  the  cut  widened 
to  the  approved  width  of  the  cliannel  from  the  dock  of  the  Maryland 
Steamboat  Company  to  Island  Point,  a  distance  of  3,930  feet,  the  least 
depth  made  being  9  feet.  About  one-half  the  length  of  the  channel 
remains  to  be  completed.  The  improvements  made  so  far  have  increased 
the  harbor  room  and  give  greater  facilities  to  vessels  entering  and 
leaving. 

The  sum  of  $3,000  having  been  appropriated  by  the  river  and  harbor 
act  of  August  17, 1894,  for  continuing  this  improvement,  proposals  tor 
dredging  -were  advertised  for  and  opened  November  9, 1894.  They 
were  regarded  too  high  and  rejected.  At  a  second  opening  award  was 
made  to  the  Baltimore  Dredging  Company  at  19.8  cents  per  cubic  yard, 
place  measurement.  The  contract  made  is  for  this  and  other  improve- 
ments along  the  eastern  shore  of  Chesapeake  Bay,  and  the  work  upon 
them  is  to  be  completed  by  December  20, 1895. 

July  1,  1894,  balance  nnexpended $351.33 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

3, 351. 33 
June  30,  1895,  amount  expended  during  tiscal  year 342. 23 

July  1,  1895,  balance  unexpended 3,009.10 

July  1,  1895,  amount  covered  by  uncompleted  contracts 3, 000. 00 

July  1,  1895,  balance  available 9. 10 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 700.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      8,  700. 00 
Submitted  in  compliance  ^'ith  requirements  of  sections  2  of  riVer  and 
harbor  acts  of  1886  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(iSee  Appendix  G  18.) 

19.  Maiwkin  River,  Maryland. — Before  improvements  were  com- 
menced in  1891  the  depth  of  water  at  the  mouth  of  the  river,  at  the 
so-called  "  Mud  Flats,"  was  between  1  and  2  feet  at  low  tide.  These 
flats  are  about  2^  miles  wide,  and  made  navigation,  except  at  high  water, 
impossible,  thereby  rendering  the  upper  part  of  the  river,  which^has  a 
very  fair  depth  and  width,  almost  useless  for  extensive  shipping  i>ur- 
poses.    The  average  rise  of  the  tide  at  the  flats  is  2.6  feet. 

The  adopted  project  for  improvement  is  for  a  channel  6  feet  deep  at 
mean  low  water  and  100  feet  wide  from  Locust  Point  to  Sharp  Point, 
embracing  the  section  called  the  "  Mud  Flats,"  at  an  estimated  cost  of 
$30,000. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  $14,535.05 
had  been  expended,  and  the  proposed  cut  across  the  "  Mud  Flats"  had 
been  made  for  a  width  of  60  feet  and  a  depth  of  6  feet  at  low  water, 
which  opened  the  river  for  navigation  during  low  tide.  Several  sharp 
points  in  the  upper  river,  above  Sharp  Point,  were  also  removed  and 
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navigation    upon  the  whole   river  at  low  tide  was  thereby  greatly 
improved. 

Tlie  sum  of  $4,000  having  been  appropriated  by  the  river  and  harbor 
act  of  August  17,1894,  for  continuing  this  improvement,  proposals  for 
dredging  were  advertised  for  and  opened  November  0, 1804.  The  low- 
est bid  was  29  cents  per  yard,  place  measurement.  As  this  price  was 
regarded  excessive  the  bids  were  rejected,  and  the  service  advertised 
again.  The  second  bids  were  for  all  the  improvements  on  the  eastern 
shore  of  Chesapeake  Bay  combined,  and  the  lowest  bid  was  that  of  the 
Baltimore  Dredging  Company,  of  Baltimore,  at  19.8  cents  per  cubic 
yard,  place  measurement.  This  was  accepted,  and  contract  has  been 
made  requiring  dredging  to  be  completed  by  December  20, 1895. 

July  1, 1894,  balance  unexpended jij464.95 

Amount  appropriated  by  act  of  August  17, 1894 4, 0(X).  00 

4, 464. 95 
June  30,  1895,  amount  expended  daring  fiscal  year 254.24 

July  1, 1895,  balance  unexpended 4, 210. 71 

July  1,  1895,  amount  covered  by  anoompleted  contracts 4, 000. 00 

July  1, 1895,  balance  available 210.71 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1897      2, 000. 00 
Submitted  in  compliance  with  requirements  oV  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundrj'  civil  act  of  March  3, 1893. 

(See  Appendix  G  19.) 

;iO,  Harbor  and  approaches  at  Cape  Charles  City,  Va, — This  harbor 
is  an  artificial  rectangular  basin  of  about  10  acres  area,  originally 
excavated  to  a  depth  of  12  feet  in  a  pond  just  back  of  the  shore  of 
Chesapeake  Bay  about  12  miles  north  of  Cape  Charles.  It  is  in 
Northampton  County  and  forms  the  shore  terminus  of  the  New  York, 
Philadelphia  and  Norfolk  Ballroad,  transfer  of  passengers  and  freight 
being  made  by  boat  to  and  from  Norfolk,  Va.  The  tide  rises  on  an 
average  2.6  feet. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  made 
in  1889  ])rovides  for  dredging  the  harbor  to  a  depth  of  14  feet  and  the 
entrance  thereto  and  the  channels  in  Cherrystone  Inlet  and  across 
Cherrystone  Bar  to  a  depth  of  16  feet  below  mean  low  water,  the  width 
at  the  inlet  and  bar  to  be  100  and  200  feet,  respectively,  and  for  protect- 
ive works  of  stone  at  the  entrance.  The  estimated  cost  of  the  project 
is  8142,340,  of  which  $45,400  is  for  dredging. 

The  dredging  project  was  adopted  in  1890,  and  at  the  end  of  the 
fiscal  year  ending  June  30,  1894,  $23,210.93  had  been  expended  in 
dredging  about  one-half  of  the  area  of  the  harbor  to  a  depth  of  14  feet, 
in  widening  the  channel  in  the  entrance  and  deepening  it  to  16  feet, 
and  in  removing  part  of  the  shoal  in  Cherrystone  Inlet  about  a  mile 
below  the  harbor  .to  the  same  depth.  The  improvements  are  of  great 
benefit  to  the  large  class  of  vessels  that  daily  leave  and  enter  the 
harbor. 

The  dredged  channels  are  supposed  to  be  in  a  fair  condition,  except 
the  one  at  the  entrance,  which  has  partially  shoaled  again  and  needs 
protective  works. 

No  work  wa«  done  during  the  past  fiscal  year,  and  the  appropria- 
tion of  $10,000  made  July  13,  1892,  is  still  on  hand,  as  the  owners 
have  not  yet  filed  an  acceptance  of  the  conditions  upon  which  the 
appropriation  was  made. 
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July  1,1894,  balance  unexpended $11,789.07 

June  30;  1895,  amount  expended  during  fiscal  year ^ 100. 00 

July  1, 1895,  balance  unexpended ^ 11,689.07 

(  Amount  (estimated)  required  for  completion  of  existing  project 10, 400. 00 

<  iSubmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  20.) 

J21,  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.—  Wreck  of  canal  boat  Loring  Monroe^  in  Brandywine  Greek, 
Delaware, — The  work  of  removal  was  begun  June  29, 1894,  and  com- 
pleted July  8, 1894,  and  the  channel  left  clear  of  obstructions.  Cost, 
$282.49. 

Wreck  of  schooner  Mintj  in  Leipsic  River ^  Delaware, — This  schooner, 
about  75  tons  burden,  was  sunk  and  submerged  in  15  feet  of  water, 
about  4  miles  above  the  mouth  of  the  river.  Her  stern  projected  into 
the  channel.  Work  of  removal  began  January  11  and  was  completed 
January  16, 1895,  at  an  expense  of  $375.98. 

Wrecks  in  Cambridge  Harbor  and  Choptank  River j  Maryland, — The 
mast,  with  rigging,  of  the  wrecked  sloop  John  Thomas^  in  the  Choptank 
Biver,  sunk  in  Mai^ch,  1895,  being  an  obstruction  to  navigation,  Avas 
torn  off  and  removed;  and  the  wreck  in  Cambridge  Harbor,  believed 
to  be  the  Eldridge,  sunk  about  nine  years  ago,  and  stripped  of  decks, 
etc.,  was  found  lying  near  the  drawbridge  with  her  stern  projecting 
into  the  channel.  The  obstructive  portion  of  it,  about  15  feet,  was 
broken  off  and  removed.  The  work  on  both  these  wrecks  was  com- 
pleted June  19, 1895,  at  a  cost  of  $11. 

(See  Appendix  G  21.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  engineer, 
W.  F.  Smith,  United  States  agent,  major  of  p]ngineers,  United  States 
Army,  retired,  and  reports  thereon  submitted  through  the  Division 
Engineer,  Col.  W.  P.  Craighill,  Corps  of  Engineers: 

1,  Preliminary  examinaiion  of  Christiana  River  above  Wilmington  to 
Ifeicportj  Del. — Major  Smith  submitted  report  of  examination  Novem- 
ber 16,  1894.  He  is  of  opinion  that  the  present  and  prospective 
demands  of  commerce  warrant  the  improvement  of  this  river,  and  the 
division  engineer  reports  the  locality  worthy  of  improvement  by  the 
United  States.  The  views  of  these  officers  are  concurred  in  by  this 
office.  No  additional  a))propriation  is  recommended  for  a  survey,  as 
one  is  now  in  progress,  having  been  ordered  by  the  act  of  August  17, 
1894,  which,  when  finished,  will  furnisk  all  necessary  information  for 
plan  and  estimate  of  coat  of  improvement.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Ex.  Doc.  No.  74,  Fifty-third  Con- 
gress, third  session.    (See  also  Appendix  G  22.) 

^.  Preliminary  examination  ofMahon  River,  Delaware. — Major  Smith 
submitted  report  of  examination  September  12, 1894.  It  is  his  opinion 
and  that  of  the  division  engineer,  concurred  in  by  this  office,  that  the 
river  is  not  worthy  of  improvement  by  the  General  Government  at  this 
time.  The  report  was  transmitted  to  Congress  and  printed  in  House 
Ex.  Doc.  No.  35,  Fifty-third  Congress,  third  session.  (See  also  Appen- 
dix G  23.) 

3,  Preliminary  examination  of  t\e  mouth  of  Broadkiln  River^  Dela- 
tcare. — Major  Smith  submitted  report  of  examination  September  6, 1894. 
^'*  his  opinion,  concurred  in  by  the  division  engineer  and  by  this  office, 
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the  locality  is  not  worthy  of  improvement  by  the  General  Government 
at  this  time.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  70,  Fifty-third  Congress,  third  session.  (See  also 
Appendix  G  24.) 

4.  Preliminary  examination  for  a  canal  from  Focomoke  River ^  Mary- 
landj  to  Indian  River j  Delaware. — Major  Smith  submitted  report  of 
examination  September  10, 1894.  It  is  his  opinion,  concurred  in  by  the 
division  engineer  and  by  this  oflBce,  that  a  canal  from  Pocomoke  to 
Indian  rivers  is  an  improvement  not  worthy  of  being  undertaken  by 
the  General  Government  at  this  time.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  Ko.  80,  Fifty- third  Congress, 
third  session.    (See  also  Appendix  G  25.) 

5.  Preliminary  examination  of  Hunting  Creeh,  Virginia,  from  its  mouth 
to  head  of  navigation. — Major  Smith  submitted  report  of  examination 
September  25, 1894.  It  is  his  opinion  and  that  of  the  division  engineer, 
concurred  in  by  this  office,  that  this  creek  is  not  worthy  of  improvement 
by  the  General  Government  at  this  time.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Ex.  Doc.  No.  64,  Fifty- third  Congress, 
third  session.    (See  also  Appendix  G  26.) 

6'.  Preliminary  examination  for  internal  wate^'wayj  extending  from 
Franklin  City,  Va., southward  to  Cape  Charles. — Major  Smith  submitted 
rei)ort  of  examination  October  29, 1894.  He  does  not  think  that  the 
present  commerce  is  sufficient  to  warrant  the  Government  in  under- 
taking the  work.  The  division  engineer  considers  that  this  waterway- 
is  not  worthy  of  improvement  by  the  General  Government,  and  this 
opinion  is  concurred  in  by  this  office.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  83,  Fifty-third  Congress, 
third  session.    (See  also  Appendix  G  27.) 

7.  Survey  of  Rock  Sail  Harbor,  Maryland, — ^The  duty  of  making  this 
survey  having  been  assigned  to  Major  Smith,  he  reported  that  as  a 
complete  survey  of  this  harbor  was  made  under  his  direction  in  1891, 
and  a  project  and  estimato  of  cost  of  its  improvement  submitted  under 
date  of  September  26,  1891,  published  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1892,  pages  1001-1003,  a  new  survey  at  this 
time  is  not  deemed  necessary.  He  therefore  recommended  that  a  reex- 
amination of  the  locality  be  made,  with  a  view  to  determining  any 
changes  that  might  be  found  necessary.  His  recommendation  was 
ai)proved,  and  a  report  of  the  results  of  the  reexamination  authorized 
was  submitted  December  27, 1894.  The  division  engineer,  in  forward- 
ing the  report,  states  "that  this  locality  is  worthy  of  improvement  by 
the  United  States  to  the  extent  of  dredging  a  cut  across  Swan  Point 
Bar,  at  a  cost  of  $9,600,  leaving  to  those  interested  to  do  the  dredging 
necessary  in  the  interior  basin  to  enable  boats  to  reach  the  pier  at  the 
town  of  Kock  Hall."  The  report  was  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  200,  Fifty-third  Congress,  third  session. 
(See  also  Appendix  G  28.) 

8.  Surrey  of  Xanticoke  River,  ill  Delaware. — Msgor  Smith  submitted 
report  February  7, 1895.  The  project  recommended  by  him  is  for  a 
9- foot  channel  100  feet  wide,  the  width  to  be  increased  to  150  feet  at 
sharp  turns  and  the  channel  to  be  made  fan-shaped  at  the  upper  end 
near  the  county  bridge  at  Seaford,  to  give  more  room  for  vessels  turn- 
ing round.  The  estimated  cost  of  this  improvement  is  $13,000.  The 
rei)ort  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No. 
323,  Fifty-third  Congress,  third  session.    (See  also  Appendix  G  29.) 

9.  Survey  of  Focomoke  River,  Maryland,  icith  a  view  of  uniting  the 
waters  of  said  river  with  the  tcaters  of  Sinepuxent  Bay  at  a  point  above 
Snow  Hill,  and  of  improving  said  river  between  Snow  Hilh^i^^Jj^ 
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Landing, — The  report  of  the  results  of  this  survey  was  submitted  by 
Major  Smith  under  date  of  February  25,  1895,  and  he  states  that  a  cut 
20  feet  wide  at  bottom  and  6  feet  ])elow  mean  low  water  through  the 
land  from  Siuepuxent  Bay  to  Pocomoko  Eiver  will  require  the  removal 
of  about  2,75(5,300  (lubic  yards  of  material,  at  an  estimated  cost,  includ- 
ing the  construction  of  lour  bridges,  of  $504,272,  and  that  to  make  a 
channel  9  feet  in  depth  at  mean  low  water  and  100  to  130  leet  in  width 
in  the  Pocomoke  River  from  Snow  Hill  to  Shad  Landing  will  require 
the  removal  of  70,000  cubic  yards  of  material,  at  au  estimated  cost  of 
$14,000. 

In  view  of  its  great  cost,  Col.  William  P.  Craighill,  Corps  of  Engi- 
neers, the  division  engineer,  does  not  recommend  the  beginning  of  this 
work  of  improvement  under  present  conditions,  except  below  Snow 
Hill.    (See  Appendix  G  30.) 

10,  Stvri^ey  of  Susquehanna  River  from  a  point  1  mile  heloic  Havre  de 
Grace  to  a  point  1  mile  above  Port  Deposit^  Sid, — The  river  and  harbor 
act  of  August  17, 1894,  in  the  item  making  appropriation  for  improving 
Susquehanna  River,  provides  for  a  survey  from  a  point  1  mile  below 
the  town  of  Havre  de  Grace  to  a  point  1  mile  above  Port  Deposit,  to 
ascertain  what  is  necessary  to  prevent  the  accumulation  of  ice  and  ice 
gorges  in  said  river,  and  the  cost  thereof.  The  survey  thus  provided 
for  was  assigned  to  the  charge  of  Major  Smith,  and  his  report  of  the 
results  was  submitted  to  this  office  under  date  of  April  17, 1895.  He 
states  that  if  a  good  and  deep  channel  can  be  foriped  for  the  ice  to  find 
its  way  to  the  west  of  Watson  Island  the  ice  jam  might  be  prevented, 
and,  in  his  opinion,  this  end  may  be  efiected  at  an  estimated  cost  of 
$34,040,  by  deflecting  works  placed  approximately  as  laid  down  on  the 
chart  submitt^. 

Colonel  Craighill,  the  division  engineer,  in  forwarding  Major  Smith's 
report,  uses  the  following  language: 

I  am  decidedly  of  the  opinion  tliat  the  best  means  for  preventing  an  ice  gorge  near 
Port  Deposit  or  lessening  its  extent  is  a  powerful  iceboat,  and  this  belief  is 
strengthened  hy  experience  with  ice  on  the  Delaware,  Patai^sco,  and  other  rivers  in 
this  country  and  in  Europe. 

He  further  remarks  that  "it^should  be  understood  that  this  work,  if 
undertaken  by  the  United  States,  is  not  for  the  benefit  of  navigation,^' 
and  states  that  the  cheapest  method  for  the  United  States  to  deal  with 
the  ice  gorges  is  to  let  them  alone  and  pay  the  damages.  He  estimates 
that  a  suitable  icebo«nt  will  cost,  exclusive  of  maintenance  and  oi)erat- 
ing  expenses,  $70,000.     (See  Appendix  G  31.) 

I3IPROVEMENT  OF  PATAPSCO  RIVER  AND  BALTIMORE  HARBOR,  MARY- 
LAND, AND  JAMES  RIVER,  VIRGINIA;  PROTECTION  OF  JAMESTOWN 
ISLAND,  VIRGINIA;  ROUTE  FOR  CHESAPEAKE  AND  DELAWARE 
CANAL. 

These  works  were  in  the  charge  of  Col.  (now  Brig.  Gen.)  William  P. 
Craighill,  Corps  of  Engineers,  to  May  18,  1895,  and  Lieut,  Col.  Peter 
C.  Hains,  Corps  of  Engineers,  since  that  date. 

1,  Fatapsco  Eiver  and  Channel  to  Baltimore,  Md. — The  depth  of  this 
channel  has  by  successive  steps  been  increased  from  17  feet  at  mean 
low  water  to  27  feet,  with  an  average  rise  of  tide  of  about  18  inches. 

The  i)roject  of  improvement  first  adopted  and  commenced  in  October, 
18/53,  had  lor  its  object  to  give  a  channel  22  feet  deep  at  mean  low  water 
with  a  width  of  150  feet. 

Little  was  done  before  the  late  war,  but  afterwards  these  dimensions 
were  increased,  a  depth  of  24  feet  at  mean  low  water  being  determined 
upon,  with  a  width  of  channel  ranging  from  250  to  400  feet. 
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This  channel  was  completed  in  1874,  important  chan{?es  of  position 
having  been  given  to  a  portion  of  it,  by  which  the  distancte  was  materi- 
ally lessened  and  the  expense  of  maintenance  decreased. 

The  object  of  the  improvement  was  to  permit  the  approach  to  Balti- 
more, at  mean  low  water,  of  vessels  drawing  from  22J  to  23  feet,  and  at 
ordinary  high  water  of  vessels  drawing  24  and  24|  feet.  Later  the 
project  had  in  view  a  depth  of  27  feet  at  mean  low  water,  with  a  width 
of  ()00  feet,  to  allow  the  entrance  and  departure  of  the  largest  vessels. 

Up  to  June  30, 1894,  the  United  States  had  expended  $3,203,956.47. 
The  city  of  Baltimore  and  the  State  of  Maryland,  chiefly  the  former, 
have  also  contributed  to  the  same  object  more  than  $500,000,  The 
expenditure  up  to  June  30, 1895,  by  the  United  States  was  $3,231,705.92. 

In  1890  Congress  gave  authority  for  contracting  for  the  completion 
of  the  work,  which  was  accomplished  in  1892,  the  channel  being  made 
600  feet  wide  and  27  feet  deep  throughout  at  mean  low  water,  the  width 
being  much  greater  at  the  turns. 

A  careful  survey  made  in  1893-94  shows  that  the  channel  generally 
was  in  good  condition  with  the  exception  of  the  turns  at  the  intersec- 
tion of  the  several  divisions,  where  there  are  shoalings  in  parts,  and  in 
the  Cralghill  division,  where  a  very  considerable  shoaling  was  found 
on  the  outer  boundaries.  The  channel  will  require  repairs  from  time 
to  time  like  all  other  artificial  highways.  The  annual  expenditure 
of  $50,000,  heretofore  estimated,  will  maintain  the  channel  in  proper 
condition  if  regularly  appropriated.  This  is,  however,  a  small  sum 
when  contrasted  with  the  great  gain  to  Baltimore  and  her  dependent 
interests,  as  well  as  in  revenue  to  the  United  States  Treasury,  by  the 
increase  of  the  depth  from  17  to  27  feet  at  low  water,  which  means  the 
introduction  of  many  lines  of  deep  ocean  steamers  to  European  and 
other  foreign  and  domestic  ports  within  the  past  twenty  years,  whereas 
there  were  none  before  of  any  importance.  The  expense  of  repairs  is 
increased  if  they  are  not  regularly  and  systematically  made. 

Of  the  $150,000  estimated  for  re])airs  in  the  nearly  three  years  elapsed 
since  the  completion  of  the  channel,  but  850,000  was  appro])riated 
August  17,  1894.  The  contract  for  its  exi)cnditure  was  made  with  the 
Baltimore  Dredging  Company,  dated  October  17, 1894,  and  the  work  is 
to  be  completed  September  1,  1895.  Under  that  contract  the  lower 
angle  of  the  cut-oft*  division  has  been  widened  80  feet,  giving  a  total 
width  of  1,330  feet,  and  the  contractors  are  now  engaged  in  widening 
the  upper  angle. 

By  direction  of  Congress  an  estimate  for  widening  the  channel  to 
1,000  feet  was  submitted  September  19, 1894.  This  estimate  amounted 
to  the  sum  of  $2,500,000.  and  the  report  of  the  survey  is  contained  in 
House  Ex.  Doc.  No.  57,  Fifty-third  Congress,  third  session.  It  is  also 
printed  herewith  in  Appendix  II  7. 

July  1, 1894, balance  unexpended $2,870.69 

Amount  appropriated  by  act  of  AngU8t  17,  1894 50, 000. 00 

52,  870. 69 
June  30, 1895,  amount  expended  during  fiscal  year 27, 749. 45 

July  1, 1895,  balance  unexpended 25, 121.24 

July  1, 1895,  outstanding  liabilities $2r)0. 00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 6, 479. 84 

6,729.84 

July  1, 1895,  balanoe  available 18,391.40 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1 897  100, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barber  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  1.)  r"r^r^r.l.> 
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2,  Channel  to  Curtis  Bay^  in  Fatapsco  River,  Baltimore  Harbor ,  Mary- 
lajid. — The  river  and  harbor  act  of  1892  contained  the  following  item : 

Improving  Patapsco  River,  Baltimore  Harbor,  Maryland :  For  dredging  a  channel 
150  feet  wide  at  bottom  and  of  a  depth  of  27  feet  iiieau  low  water  from  the  main  ship 
channel  to  Curtis  Hay,  iu  accordance  with  recommendation  of  Col.  William  P.  Craig- 
hill,  Corps  of  Engineers,  submitted  December  13,  1890,  $28,000. 

The  total  estimated  cost  of  the  improvement  was  $85,000.  The  above 
appropriation  was  expended  in  dredging  by  contract  a  channel  150 
feet  wide  to  a  depth  of  25  feet  at  mean  low  water,  which  was  completed 
iu  May,  1893. 

An  appropriation  of  812,000  was  made  August  17, 1894.  The  channel 
already  dredged  answers  all  present  needs,  and  it  has  been  decided  to 
hold  the  new  appropriation  until  its  expenditure  is  required. 

Amonnt  appropriated  by  act  of  August  17, 1894 $12, 000. 00 

Julyl,  1895,  balance  unexpended 12,000.00 

f  Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  2.)  • 

5.  James  River,  Virginia. — ^When  the  improvement  of  the  James 
Eiver  was  regularly  undertaken  by  the  Government  the  navigation  was 
obstructed  by  sunken  vessels,  by  remains  of  military  bridges,  and  by 
other  obstructions  put  into  the  river  during  the  late  war  to  prevent  the 
National  fleets  from  approaching  too  close  to  Richmond. 

There  were  also  other  natural  obstructions.  Rockett  Reef  and  Rich- 
mond Bar  had  only  7  feet  of  water  at  mean  low  tide.  From  Warwick  Bar 
to  Richmond  the  channel  was  crooked  and  obstructed  by  dangerous 
rocks  and  ledges.  The  Dutch  Gap  cutofi'  was  not  then  open,  and  the 
river  was  in  a  x)oor  condition  as  regards  its  availability  for  commercial 
purposes. 

The  original  project  of  improvement  was  to  secure  a  depth  of  18  feet  at 
ftdltide(corresi)onding  to  about  15  feet  at  low  tide)  to  Richmond,  with 
a  channel  width  of  180  feet.  This  project  had  reached  an  advanced 
state  of  progress  when  Congress  by  act  approved  July  5, 1884,  adopted 
another  looking  to  22  feet  at  mean  low  tide  from  the  sea  to  Richmond, 
the  width  to  be  400  feet  from  the  sea  to  City  Point,  300  feet  thence  to 
Drewry  Bluff,  and  200  feet  thence  to  Richmond. 

The  total  amount  expended  on  this  river  by  the  United  States  up  to 
June  30, 1894,  was  $1,450,783.14,  which  includes  the  sum  of  $725,898.59 
exi>ended  since  the  new  project  was  entered  upon  to  give  a  depth  of  22  feet 
at  mean  low  Avater.  ^he  condition  of  the  river  June  30, 1894,  is  shown 
by  the  table  below,  the  depth  being  given  at  mean  low  water,  as  also, 
for  comparison,  the  depths  in  1870  before  improvement  was  begun,  with 
a  channel  width  not  less  than  80  feet: 


Locality. 


Kicbmond  to  GooiIoh  Itocks 

Gooiles  lloi'kd 

Kichniond  Bar 

Richmond  Bar  to  Drowry  Blufl". 

Drewry  Bluff  to  Curies  .*. 

Curies  to  Hampton  Koads 


Length. 

1870. 

MiU8. 

Feet. 

2 

8 

.25 

7 

.75 

7 

3.75 

9 

14 

*7 

79.75 

14.8 

1894. 


Feet. 
16 

13.8 
16 
18 
16.7 
17 


*  In  bend  at  Dutch  Gap,  now  avoided  by  cut-oiT. 
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The  amount  expended  in  the  year  ending  June  30, 1895,  is  $94,630.22. 

The  most  expensive  and  te^ous  i)art  of  the  improvement  is  near 
the  city  of  Richmond,  where  the  depth  of  water  is  least  and  much  of 
the  material  to  be  removed  to  give  greater  depth  is  rock.  Where  the 
material  is  such  that  an  increase  of  velocity  given  by  contracting  and 
regulating  works  can  remove  it,  and  thus  obtain  and  then  maintain  the 
required  depth,  these  works  have  been  successful  and  the  results  good. 
The  conditions  are  now  such  that  the  best  results  can  be  obtained  from 
liberal  appropriations. 

In  the  fiscal  year  contracts  have  been  in  force  with  Mr.  John  A.  Cur- 
tis, dated  October  15, 1892,  completed  May  21,  1895,  and  with  Mr.  P. 
Sanford  Ross,  dated  December  11, 1894^ 

The  work  required  under  the  contract  with  Mr.  Curtis  included  the 
enlargement  of  the  channel  between  Richmond  city  limits  and  Goodes 
Rocks  to  not  less  than  80  feet  wide  and  18  feet  deep;  the  widening  of 
Goodes  Rocks  cut  to  80  feet  and  the  channel  through  Richmond  Bar  to 
80  feet  by  18  feetj  the  deepening  of  Dutch  Gap  cut-off  to  25  feet  for  100 
fe«t  of  its  width,  and  redredging  and  enlarging  the  channels  at  Harrisons 
Bar  and  Goose  Hill  Flats  to  200  by  18  feet.  In  works  of  regulation  the 
wing  dams  on  Richmond  Bar  and  from  Warwick  Bar  to  Drewry  Bluff 
were  to  be  extended  to  new  lines  of  contraction,  and  wing  dams  con- 
structed for  the  first  time  in  Wards  Reach,  Willis  Reach,  and  at  Curies. 
Two  of  the  wing  dams  at  Varina,  built  in  1880  and  shortened  by  the 
freshet  of  1886,  were  to  be  restored,  and  new  wing  dams  constructed 
on  the  right  bank  covering  the  whole  length  of  the  shoal,  to  produce 
further  contraction  and  scour  out  the  channel  300  by  22  feet,  required 
by  the  project  of  1884.  The  openings  in  training  walls  below  Richmond 
Bar  and  in  Kingsland  Reach  were  to  be  closed. 

Mr.  Curtis,  in  the  fiscal  year  1895,  has  removed  63,420.2  cubic  yards 
of  earth,  529.8cubic  yards  of  cobblestone,  3,769.7  cubic  yards  of  soft  rock, 
and  6,963.7  cubic  yards  of  solid  rock,  a  total  of  74,683.4  cubic  yards. 

The  work  required  under  the  contract  with  Mr.  Ross  included  the 
enlargement  of  the  channel  for  2^  miles  below  Richmond  to  100  feet 
wide,  and  18  feet  deep  except  in  solid  rock  which  may  be  extended  to 
22  feet  deep  at  the  option  of  the  engineer;  the  removal  of  the  remains 
of  military  obstructions  at  Drewry  Bluff*  to  give  a  width  of  300  feet  and 
an  available  depth  of  22  feet;  the  widening  of  the  channel  at  Harrisons 
Bar  for  about  a  mile  and  a  half  to  350  feet  by  21  feet  depth,  and  redredg- 
ing the  channel  at  Goose  Hill  Flats  to  200  by  18  feet. 

Mr.  Ross,  in  the  fiscal  year  1896,  has  removed  116,251,5  cubic  yards 
of  earth. 

The  condition  of  the  channel  June  30, 1895,  is  shown  in  the  following 
table,  the  depths  being  at  mean  low  water  in  a  channel  not  less  than  80 
feet  wide,  the  minimum  width  being  in  rock : 


Locality. 


Richmond  to  Goodes  Rocks  . 

Goodes  Rocks  to  Curies 

Carles 

Carles  to  Hampton  Roads... 


Length, 


The  present  available  depth  for  navigation  at  full  tide  from  the  sea 
to  the  lower  city  limits  of  Richmond  is  20  feet. 

It  is  estimated  that  when  the  proposed  improvement  is  completed  an 
annual  expenditure  of  $20,000  will  be  necessary  for  the  maintenance  of 
the  channel.  ^  j 

Digitized  by  VjOOQIC 


156    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

July  1,1894,  balance  unexpended $107,680.07 

Amount  appropriated  by  act  of  August  17, 1894 100, 000. 00 

207,680.07 
June  30, 1895,  amount  expended  during  fiscal  year 94, 630. 22 

Jnlv  1,1895,  balance  unexpended 113,049.85 

July  1, 1895,  outstanding  liabilities $2, 000. 00 

July  1, 1895;  amount  covered  by  uncompleted  contracts 55,923. 16 

57,923.16 


July  1, 1895,  balance  available 55,126.69 


Amount  (estimated)  required  for  completion  of  existing  project 3,236,070.45 

Amount  that  can  be  profitably'  expended  in  fiscal  vear  ending  June 

30,1897 1 150,000.00 

Submitted  in  compliance  with  reriuirements  of  sections  2  of  river  and 

liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Axjpendix  fl  3.) 

4.  Protection  of  Jamestown  Island.,  Virginia. — The  river  and  harbor 
act  of  August  17, 1894,  contained  the  following  item: 

Protecting  Jamestown  Island  from  the  encroachments  of  James  River,  ten  thou- 
sand dollars,  or  so  much  thereof  as  may  be  nooessary. 

The  abrasion  of  the  shore  of  the  island  has  been  going  on  for  years 
and  had  reached  a  condition  that  required  checking  if  tlie  old  hindniark 
was  to  be  preserved.  The  injury  has  been  caused  by  the  action  of  the 
waves  raised  by  the  winds  in  the  broad  stretch  above.  These  waves 
undermined  the  banks.  The  worst  winds  are  from  nortliwest  to  west, 
next  those  from  southeast  to  south,  but  north  and  south  winds  are  also 
hnrtful. 

The  plan  adopted  was  to  build  a  wall  faced  with  granite  in  front  of 
the  threatened  i)art  of  the  island,  to  grade  and  turf  the  bluii'  behind  it, 
and  to  add  several  groins  in  front  of  the  wall.  This  work  was  com- 
pleted June  5,  1895,  under  a  contract  dated  December  26,  1894,  after 
inviting  proposals. 

Amount  appropriated  by  act  of  Auffust  17,  1894 $10, 000. 00 

June  30,  1895,  amount  expended  durinjr  fiscal  year 9, 141.  48 

July  1,  1895,  balance  unexpended 858. 52 

(See  Appendix  H  4.) 

5.  Route  for  the  construction  of  the  Chesapeake  and  Delaware  Canal, — 
By  the  river  and  harbor  act  of  Augnst  17,  1894,  the  President  of  the 
United  States  was  authorized  to  appoint  a  Board  to  consist  of— 

an  officer  of  the  Engineer  Corps  of  the  United  St-ates  Army  not  below  the  rank  of 
lieutenant-colonel,  an  officer  of  the  United  States  Navy  not  below  the  rank  of  cap- 
tain, and  two  civilians,  who,  together  with  the  Chief  of  Eugineers  of  the  United 
States  Army,  shall  examine  and  determine,  from  the  surveys  heretofore  made  under 
the  direction  of  the  War  Department,  the  most  feasible  route  for  the  construction  of 
the  Chesapeake  and  Delaware  Canal. 

Under  date  of  October  9,  1894,  the  Secretary  of  War  informed  the 
Chief  of  Engineers,  United  States  Army,  that  the  President  had  selected 
Brig.  Gen.  Thomas  L.  Cavsey,  Chief  of  Engineers;  Col.  William  P.  Craig- 
hill.  Corps  of  Engineers;  Capt.  George  Dewey,  United  States  Navy; 
Mr.  Mendes  Cohen,  of  Maryland,  and  Mr.  E.  Porter  Alexander,  of  South 
Carolina,  to  compose  the  above  mentioned  Board,  and  directed  the  Chief 
of  Engineers  to  take  the  necessary  action  in  the  premises. 

The  Board  submitted  its  report  under  date  of  December  8, 1894,  which 
was  transmitted  by  the  Secretary  of  War  to  the  Speaker  of  the  House 
of  JRepresentatives  December  11,  1804,  and  i>rinted  as  House  Ex.  Doc. 
No.  102,  Fifty-third  Congress,  Ihird  session. 

(See  also  Appendix  H  6.)  r^  T 
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EXAMINATION  AND   SURVEY  MADE   IN  COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  OF  AUGUST  17,  1894, 

The  preliminary  examination  and  survey  of  the  following  localites, 
required  by  the  act  of  August  17,  1894,  were  made  by  the  local  engi- 
neer, Ool.  William  P.  Craighill,  Corps  of  Engineers,  and  reports  thereon 
submitted: 

1.  Preliminary  examination  of  harbor  at  Claiborne,  Md.y  the  west  ter- 
minus of  the  Baltimore  and  Eastern  Shore  Railroad. — Colonel  Craighill 
submitted  report  of  examination  November  7, 1894.  He  is  of  opinion, 
concurred  in  by  this  office,  that  the  locality  is  not  worthy  of  improve- 
ment by  the  General  Government  at  this  time.  The  rei>ort  was  trans- 
mitted to  Congress  and  printed  in  House  Ex.  Doc.  No.  61,  Fifty-third 
Congress,  third  session.    (See  also  Appendix  H  6.) 

2.  Survey  of  Baltimore  Harbor j  Maryland. — Colonel  Craighill  sub- 
mitted report  of  survey  September  19,  1894,  in  which  he  states  that 
the  cost  of  widening  the  ship  channel  to  1,000  feet,  including  superin- 
tendence, is  estimated  to  be  $2,500,000.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  57,  Fifty-third  Congress, 
third  session.    (See  also  Appendix  H  7.) 

IMPROVEMENT  OP  POTOMAC  RIVER  AND  ITS  TRIBUTARIES,  AND  OP 
CERTAIN  RIVERS  IN  VIRGINIA  ON  WESTERN  SHORE  OP  CHESA- 
PEAKE BAY. 

This  district  was  in  the  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps 
of  Engineers,  with  Lieut.  David  DuB.  Gaillard,  Corps  of  Engineers, 
under  his  immediate  orders  since  February  12,1895;  Division  Engi- 
neers, Col.  William  P.  Craighill,  Corps  of  Engineers,  to  May  18,  1895, 
and  Lieut.  Col.  Peter  0.  Hains,  Corps  of  Engineers,  since  that  date. 

1.  Potomac  River  at  Washington^  D.  0, — Before  the  commencement 
of  this  improvement  the  channel  to  Georgetown,  D.  C,  was  narrow  and 
crooked,  and  had  not  sufficient  depth  to  meet  the  needs  of  commerce. 
Vessels  drawing  16  feet  frequently  grounded  at  high  tide  above  Long 
Bridge,  and*  frequent  dredging  was  necessary  to  maintain  even  this 
depth.  The  channel  was  of  insufficient  width,  as  the  appropriations 
for  dredging  were  too  small  to  provide  for  more  than  a  narrow  cut 
through  the  bar.  The  Washington  Channel  was  narrow  and  shoal,  and 
inadequate  to  the  wants  of  commerce.  Extensive  mud  flats  existed 
along  the  city  front  from  Observatory  Hill  to  a  point  opposite  the 
Arsenal.  Below  Long  Bridge  these  flats  were  separated  from  the  city 
front  by  the  Washington  Channel.  The  greater  portion  of  these  flats 
was  exposed  at  low  tide  and  covered  at  high  tide  with  water  polluted 
by  the  sewage  of  the  city.  At  the  foot  of  Seventeenth  street  NW.  a 
large  sewer  discharged  directly  upon  the  flats.  These  conditions  ren- 
dered a  portion  of  the  city  almost  uninhabitable. 

By  act  passed  August  2, 1882,  Congress  adopted  a  project  which  has 
for  its  object  the  improvement  of  the  navigation  of  the  river  by  widen 
ing  and  deepening  its  channels,  the  reclamation  or  filling  of  the  marshi  s 
on  the  city  front  by  depositing  on  them  the  material  dredged  from 
the  channels,  and  the  establishment  of  harbor  lines  beyond  which  no 
wharves  or  obstructions  should  be  built.  The  project  provides  in  detail 
for  such  depths  of  channels  as  will  accommodate  the  largest  vessels  that 
can  reach  Arsenal  Point,  with  such  depth  at  the  wharves  as  will  allow 
vessels  to  receive  fidl  cargoes  without  grounding  at  low  water;  for 
filling  the  flats  above  Long  Bridge  to  a  height  of  3  feet  above  the  flood 
line  of  1877,  and  the  middle  part  of  the  flats  below  Long  Bridge  to  the 
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same  height,  but  sloping  each  way  to  a  height  of  6  feet  above  low  tide 
at  the  margin  of  the  iill;  that,  in  order  to  purify  the  water  in  the 
Washington  Channel,  which  will  be  cut  off  at  its  upper  end  from  the 
Virginia,  or  main  channel,  a  tidal  reservoir  or  basin  be  established 
above  Long  Bridge,  to  be  filled  with  water  from  the  Virginia  Cliannel  on 
the  flood  tide  and  discharged  into  the  Washington  Channel  on  the  ebb. 

The  plan  also  contemplates  the  rebuilding  of  Long  Bridge  with  longer 
spans  and  fewer  piers  during  the  progress  of  the  work,  and  the  inter- 
ception of  all  sewage  now  discharged  into  Washington  Channel  and  its 
conveyance  to  James  Creek,  but  neither  the  reconstruction  of  the  bridge 
nor  the  building  of  the  intercepting  sewer  was  included  in  the  estimate 
of  the  cost  of  the  improvement. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  $1,983,467.68 
had  been  expended  and  the  following  work  had  been  done:  The  Vir- 
ginia Channel  had  been  dredged  20  feet  deep  and  350  to  550  feet  wide 
between  Georgetown  and  Giesboro  Point,  and  as  above  the  Long  Bridge 
this  channel  had  tilled  up  it  has  been  redredged  several  times,  and  a 
training  dike  has  been  commenced  on  the  westerly  side  of  the  channel 
to  reduce  the  deposit  by  contracting  the  waterway.  The  Wasliington 
Channel  had  been  dredged  to  a  depth  of  20  feet  and  a  width  of  350  feet 
throughout  its  entire  length  and  to  a  depth  of  12  feet  from  the  20-foot 
channel  nearly  to  the  easterly  margin  of  the  fill.  This  channel  was 
maintained  fairly  well  until  the  freshet  of  June,  1889,  when  consider- 
able shoaling  took  place.  The  construction  of  the  sea  wall,  for  the  pro- 
tection of  the  margin  of  the  fill  from  erosion  by  waves  and  the  action 
of  tidal  currents  and  freshets,  had  been  entirely  completed  below  the 
Long  Bridge,  a  total  length  of  25,495  feet.  The  Reservoir  Outlet  at 
the  head  of  the  Washington  Channel  had  been  completed  with  the 
exception  of  the  railing. 

During  the  fiscal  year  ending  June  30, 1895,  dredging  was  continued 
under  contract  until  completed  July  26,  1894,  198,257  cubic  yards  hav- 
ing been  removed  under  tliis  contract.  Under  the  new  appropriation 
of  August  17, 1894,  a  new  contract  was  made  for  dredging  in  Potomac 
River,  and  202,483  cubic  yards  was  dredged  from  the  Virginia  Chan- 
nel and  221,742  cubic  yards  from  the  Washington  Channel.  Work  on 
the  sea  wall  around  the  edge  of  the  Tidal  Reservoir  was  commenced 
and  good  progress  made,  1,300  feet  of  wall  having  been  completed  at 
the  close  of  the  fiscal  year,  and  the  training  dike  on  the  westerly  side 
of  the  Virginia  Channel  above  the  Long  Bridge  was  extended,  the 
total  length  being  3,200  feet. 

Long  Bridffe. — ^On  June  30, 1892,  the  northerly  end  of  the  Long  Bridge 
across  the  Washington  Channel  had  been  nejirly  reconstructed  by  the 
Baltimore  and  Potomac  Railroad  Company  on  plans  approved  by  the 
Secretary  of  War,  the  work  being  incomplete  owing  to  the  settlement 
and  movement  of  the  abutments. 

Reference  is  made  in  the  report  of  the  officer  in  local  charge  to  the 
necessity  of  rebuilding  Long  Bridge.  In  event  of  a  freshet  occurring 
when  the  Potomac  River  is  full  of  ice  great  damage  is  to  be  exi^ected. 
The  piers  of  the  bridge  are  of  such  faulty  construction  that  an  ice 
gorge  would  be  probable,  which  would  cause  the  water  to  back  up  and 
overflow  ])ortions  of  the  city  front  and  through  the  sewers  above  the 
bridge  such  portions  of  the  lower  parts  of  the  city  as  may  be  drained 
by  them.  Great  damage  was  done  by  the  freshet  of  June,  1889,  but 
greater  damage  may  occur  from  a  freshet  of  lesser  magnitude  if  accom- 
panied by  an  ice  gorge. 

A  plan  for  the  reconstruction  of  the  bridge  was  submitted  to  Con- 
gress April  5,  1890.  ^  j 
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The  officer  in  charge  of  this  improvement  makes  the  recommendation 
that  a  clause  be  inserted  in  the  next  appropriation  bill  to  the  effect  that 
the  reclaimed  area  shall  not  be  given  to  commercial  uses  but  shall  be 
set  apart  for  park  purposes. 

July  1,1894,  balance  unexpended $51,532.32 

Amount  appropriated  by  act  of  August  17,  1894 150,000.00 

201, 532. 32 
June  30,  1895,  amount  expended  during  fiscal  year 104, 579. 65 

July  1, 1895,  balance  unexpended 96,952.67 

July  1, 1895,  outstanding  liabilities $2,273.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 14, 972. 00 

17,245.00 

July  1, 1895,  balance  available 79,707.67 

{Amount  (estimated)  required  for  completion  of  existing  project 531, 365. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1.) 

2.  Anacostia  EiveVy  at  Washington^  D.  C. — The  channel  of  the  Anacostia 
River,  District  of  Columbia,  was  obstructed  between  its  mouth  and  the 
Washington  Navy- Yard  by  three  bars,  on  two  of  which  there  were  rul- 
ing depths  of  18  feet,  and  on  the  third  a  ruling  depth  of  about  19  feet. 
The  channel  is  exceedingly  narrow  and  tortuous  and  vessels  of  moder- 
ate length  navigate  it  with  difficulty. 

The  project  for  the  improvement  of  the  Anacostia  River  provides  for 
dredging  a  channel  24  feet  deep  and  200  feet  wide  from  its  mouth  to  the 
navy-yard  bridge,  the  channel  to  be  widened  with  a  reduced  depth  to 
1;000  feet,  as  the  demands  of  commerce  require. 

In  front  of  the  navy-yard  a  basin  is  proposed  400  feet  wide  and  24 
feet  deep.  The  material  dredged  is  to  be  deposited  on  the  flats  of  the 
river,  and  the  estimated  cost  of  the  improvement  is  $656,000. 

Up  to  June  30, 1894,  $18,121.94  had  been  expended,  and  channels  200 
feet  wide  and  20  feet  deep  were  dredged  through  two  shoals.  A  basin 
from  100  to  200  feet  wide  and  22  feet  deep  has  been  dredged  at  the  navy- 
yard  by  the  Navy  Department.  No  work  has  been  done  during  the 
flscal  year  ending  June  30, 1895,  for  want  of  fands. 

Jaly  1,1894,  balance  unexpended $1,773.06 

July  1,1895,  balance  unexpended 1,773.06 

i  Amount  (estimated)  required  for  completion  of  existing  project 636, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  I  2.) 

,3,  Occoquan  Creelc,  Ftr</ima.—Occoquan  Creek  is  a  tributary  of  the 
Potomac  Eiver,  which  it  enters  about  25  miles  below  Washington,  D. 
C.  Navigation  was  obstructed  by  four  bars,  which  were  improved 
between  1873  and  1880  by  the  expenditure  of  four  appropriations, 
aggregating  $25,000,  giving  a  navigable  depth  of  about  6  feet  to  Occo- 
quan, the  head  of  navigation,  4  miles  above  the  mouth.  When  the 
original  survey  was  made,  November,  1872,  the  ruling  depths  over  the 
several  bars  were  as  follows:  Lower  Mud,  2.7  feet;  Sand  Bar,  4  feet. 
Occoquan  Bar  does  not  appear  to  have  been  in  existence.  A  narrow 
channel  had  been  dredged  by  the  citizens  at  the  Upper  Mud,  having  a 
depth  of  6  feet.    In  compliance  with'th^  provisions  of  the  river  and' 
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harbor  act  of  August  11, 1888,  a  new  survey  was  made  iu  1889,  and  the 
condition  of  the  several  bars  found  as  follows : 

Lower  Mud,  about  3.5  miles  below  Occoquan.  This  bar  is  about  4,000 
feet  long  and  had  a  ruling  depth  of  about  3  feet»  The  former  dredged 
channel  had  Ailed  in. 

Upper  Mud,  about  2.25  miles  below  Occoquan.  The  channel  dredged 
in  1874-75  was  found  to  have  maintained  its  original  dimensions, 
being  about  50  feet  wide  and  from  5  to  6  feet  deep. 

Sand  Bar,  about  one-half  mile  below  Occoquan.  The  former  dredged 
channel  had  filled  in,  the  least  depth  being  4.3  feet. 

Occoquan  Bar,  a  short  bar  opposite  Occoquan.  The  channel  dredged 
here  had  filled  in,  and  the  least  depth  was  4  feet. 

The  project  for  the  new  improvement  comprises  the  dredging  of 
channels  6  feet  deep  and  from  100  to  150  feet  wide  through  the  bars, 
with  the  construction  of  such  dikes  as  may  be  required  to  maintain  the 
depth  secured  by  dredging.  The  first  appropriation  for  the  new  work 
was  made  September  19, 1890. 

At  the  close  of  the  fiscal  year  ending  June  30, 1894,  $14,433.30  had 
been  expended.  A  channel  6  feet  deep  and  from  100  to  150  feet  wide 
had  been  dredged  through  the  Lower  Mud.  A  width  of  100  feet  and 
a  depth  of  6  feet  had  been  sectored  at  the  Sand  Bar.  A  channel  8  feet 
deep  and  100  feet  wide  hiid  been  dredged  through  Occoquan  Bar  and 
the  dike  at  the  bar  nearly  completed.  The  channel  at  the  Upper  Mud 
had  been  completed  1,350  feet  in  length,  of  the  required  dimensions  of 
100  feet  in  width,  and  6  feet  iu  depth. 

During  the  fiscal  year  ending  June  30,  1895,  sunken  logs  were 
removed  from  the  mouth  of  the  creek;  tinder  contract,  6,420  cubic 
yards  of  material  was  dredged  at  Occoquan  Bar  and  at  Sand  Bar; 
unfavorable  bids  having  been  received  for  furnishing  stone,  that  mate- 
rial was  purchased  in  open  market,  and  the  dike  at  Occoquan  Bar  was 
completed  and  802  feet  of  dike  construct^id  at  Sand  Bar. 

July  1, 1894,  balance  nnexpeuded $566.70 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

5, 566.  70 
June  30,  1895,  amount  expended  during  fiscal  year 5, 274, 60 

July  1,  189n,  balance  unexpended 292. 10 

July  1, 1895,  outstanding  liabilities 189.00 

July  1, 1895,  balance  available 103. 10 

{Amount  (estimated)  required  for  completion  of  existing  project 25,  (XK).  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ng  June  30, 1897      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1  3.) 

4.  Aquia  Greeks  Virgi7iia. — Aquia  Creek  is  a  tributary  of  the  Potomac 
River,  which  it  enters  about  41  miles  below  Washington,  D.  C.  The 
stream  is  about  7  miles  long,  and  in  1872-  its  navigation  was  chiefly 
obstructed  by  shoals  between  the  mouth  and  the  "Narrows,''  4.5  miles 
above.  Here  the  creek  takes  the  character  of  a  wide  bay,  from  1,000 
to  6,000  feet  wide,  while  the  depth  of  water  ranged  Irom  2  to  4  feet  over 
an  almost  continuous  shoal  of  soft  mud.  Above  the  "Narrows''  the 
creek  is  from  60  to  200  feet  wide,  with  a  depth  of  from  2  to  17  feet,  the 
shoaler  portions  being  near  the  head  of  navigation.  The  stream  is 
crossed  by  a  bridge  of  the  Richmond,  Fredericksburg  and  Potomac 
Railroad,  about  3  miles  above  the  mouth,  the  draw  of  t£e  bridge  being 
but  28  feet  wide.  (' 
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From  1872  to  1878  appropriations  amounting  to  $10,000  were  made 
by  Congress,  and  the  navigation  improved  by  dredging  a  channel  from 
40  to  50  feet  wide,  and  from  4  to  5  feet  deep,  through  the  shoaler  parts 
of  the  creek,  chiefly  above  the  railroad  bridge. 

A  new  survey  of  the  creek  was  provided  for  in  the  river  and  harbor  act 
of  August  11, 1888,  and  was  made  in  1889.  The  channel  dredged  from 
1872  to  1878  was  found  to  have  maintained  its  dimensions  between  the 
railroad  bridge  and  the  '*  Narrows,"  but  at  other  places  it  had  filled  in. 
The  general  depth  of  water  in  the  creek  remained  substantially  as  in 
1872.  Estimates  for  improving  the  navigation  were  submitted  January 
18, 1890,  and  an  appropriation  of  $10,000  was  made  by  the  river  and 
harbor  act  of  Sei)tember  19, 1890. 

The  project  for  the  improvement,  approved  December  4, 1890,  pro- 
poses a  channel  80  feet  wide  and  6  feet  deep,  dredged  through  the 
shoals  where  less  than  6  feet  is  found  between  the  mouth  of  the  creek 
and  the  "  Farrows." 

At  the  close  of  the  fiscal  year  ending  June  30, 1894,  $13,565.23  had 
been  exx>ended.  A  channel  80  feet  wide  and  6  feet  deep  had  been 
dredged  from  Thorny  Point,  at  the  lower  end  of  the  shoal,  to  a  point 
3,823  feet  above  the  railroad  bridge,  giving  a  channel  of  the  prescribed 
width  and  depth  15,103  feet  in  length. 

During  the  fiscal  year  ending  June  30, 1895,  a  total  of  17,731  cubic 
yards  of  material  was  dredged,  widening  and  deepening  the  channel 
above  the  railroad  bridge  to  the  required  dimensions  for  a  length  of 
1,550  feet,  leaving  1,110  feet  yet  to  be  dredged. 

July  1,  1894,  balance  unexpended $1,434.77 

Amount  appropriated  by  act  of  An^st  17,1894 3,000.00 

4,434.77 
June  80y  1895,  amount  expended  during  fiscal  year 3, 455. 81 

July  1, 1895,  balance  unexpended 978.96 

July  1,  1895,  outstanding  liabilities 205.00 

July  1, 1895,  balance  available 773.96 

{Amount  (estimated)  reqaired  for  completion  of  existing  project 22, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1897      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  I  4.) 

5.  Nomini  CreeJcy  Virginia. — This  stream  is  an  important  tributary  of 
the  Potomac,  which  it  enters  about  82  miles  below  Washington,  D.  G. 

Navigation  was  obstructed  in  1872  by  a  bar  of  sand  and  oyster  shells 
at  its  month,  over  which  but  3  feet  could  be  carried  at  low  tide,  and 
the  dangers  and  difficulties  of  passing  the  bar  were  further  increased 
by  a  rapid  current  and  cross  tides.  After  passing  the  bar  8  feet  can 
be  carried  to  Komini  Ferry,  about  4  miles  above  the  mouth. 

The  original  project  for  the  improvement,  adopted  in  1873,  provided 
for  dredging  a  channel  100  feet  wide  and  9  feet  deep  through  the  bar. 
The  project  was  modified  in  1879  by  increasing  the  width  to  150  fe«t, 
and  again  in  1885  by  increasing  the  width  to  200  feet.  In  1890  a  further 
modification  was  made,  proposing  the  construction  of  two  jetties  parallel 
to  the  outer  channel,  retaining  the  width  of  dredging  at  150  feet.  The 
total  cost  of  this  modified  project  was  placed  at  $72,500.  At  the  close 
of  work  in  1883  a  channel  about  100  feet  wide  and  9  feet  deep  had  been 
dredged  through  the  bar.  During  the  suspension  of  work  from  1883 
to  1889  the  cut  was  reduced  in  depth  and  width  by  deposits  of  sand. 
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In  1889  the  outer  channel  was  widened  and  redredged  on  the  westerly 
side  for  a  width  of  94  feet  and  a  length  of  1,470  feet,  the  depths  being 
from  8.9  to  13.8  feet. 

During  the  fiscal  year  ending  June  30, 1891,  the  channel  at  and  out- 
side of  White  Point  was  dredged,  the  width  attained  being  from  130  to 
150  feety  and  the  depth  9  feet.  A  riprap  dike  was  built  inside  White 
Point  to  check  the  cross  tidal  currents. 

At  the  close  of  the  fiscal  year  ending  June  30, 1894,  $46,244.06  had 
been  expended,  and  465  feet  of  the  east  jetty  outside  of  White  Point 
had  been  completed  of  the  890  feet  that  was  to  be  built  under  the 
contract. 

During  the  fiscal  year  ending  June  30, 1895,  after  long  delays  on  the 
part  of  the  contractor,  the  contract  was  closed,  only  819  feet  of  dike 
having  been  completed,  owing  to  the  exhaustion  of  the  funds  available 
for  this  work. 

A  contract  was  entered  into  for  dredging  about  17,000  cubic  yards 
of  material,  and  work  will  be  commenced  in  the  near  i^ture. 

July  1,  1894,  balance  unexpended $6,255.94 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

11,255.94 
June  30, 1895,  amount  expended  during  fiscal  year 4, 948. 87 

July  1, 1895,  balance  unexpended 6,307.07 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 910. 00 

July  1, 1895,  balance  available 2,397.07 

(Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amounttnatcan  beprontably  expended  in  fiscal  year  ending  June  30,1897  1, 000. 00 
Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  I  6.) 

6.  Lower  Maehodoc  Creeks  Virginia. — Lower  Machodoc  Creek  is  a 
tributary  of  the  Potomac  River,  which  it  enters  on  the  right  about  85 
miles  below  Washington,  D.  G.  It  has  a  navigable  length  of  about  4 
miles,  and  the  lower  part  of  the  stream  affords  a  good  harbor  for  vessels 
drawing  12  feet  or  less.  In  1892  navigation  was  obstructed  by  a  bar 
at  the  ''Narrows,"  2  miles  above  the  mouth,  over  which  but  4  feet  could 
be  carried  at  low  tide.  After  passing  the  bar,  depths  of  from  10  to  14 
feet  are  found,  gradually  diminishing,  however,  to  about  6  feet  at  Drum 
Bay,  the  head  of  navigation. 

The  project  for  the  improvement,  based  on  the  survey  of  1892.  made 
subsequent  to  the  appropriation  of  July  13  of  that  year,  provides  for 
dredging  a  channel  9  feet  deep  and  150  feet  wide  through  the  bar  at 
the  "  Narrows,"  at  an  estimated  cost  of  $15,000. 

The  first  appropriation  for  the  improvement  was  made  July  13, 1892, 
the  amount  being  $3,000. 

At  the  close  of  the  fiscal  year  ending  June  30, 1894,  $2,863.39  had 
been  expended  in  making  a  survey  of  the  bar  and  in  dredging  a  chan- 
nel 150  feet  wide  and  6  feet  deep  through  the  Narrows  Bar,  being  all 
the  funds  available  would  permit. 

During  the  fiscal  year  ending  June  30, 1895,  a  contract  was  entered 
Into  for  dredging  about  10,400  cubic  yards  of  material  to  deepen  and 
widen  the  channel  through  the  bar.  The  same  party  has  the  contract 
for  dredging  at  Nomtni  Creek,  and  when  he  is  through  there,  work  will 
be  commen^d  at  Lower  Machodoc  Greek. 
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July  1, 18d4,  balance  unexpended $136.61 

Amount  appropriated  by  act  of  August  17,  1894 3,000.00 

3,136.61 
June  30, 1895,  amount  expended  duringfiscal  year 20.60 

July  1, 1895,  balance  unexpended 3,116.01 

July  1, 1895,  amount  covered  by  uncompleted  contracts 2, 392. 00 

July  1, 1895,  balance  available 724.01 

f  Amount  (estimated)  reouired  for  completion  of  existing  project 9, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897      1, 500. 00 
]  Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  I  6.) 

7.  RappaJiannock  River^  Virginia, — The  obstructious  to  navigation  of 
the  Rappahannock  liiver  before  improvement  were  nine  bars  between 
Rappahannock,  41  miles  above  the  mouth,  and  Fredericksbarg,  106 
miles  above  the  month,  over  which  the  ruling  depths  were  from  4  to 
10.5  feet.  The  chief  obstructions  were  in  the  12.5  miles  of  river  below 
Fredericksburg,  where  seven  of  the  bars  are  found.  Of  these  bars, 
Fredericksburg  Bar,  with  a  least  depth  of  4  feet,  and  Spottswood  Bar, 
4  miles  below  Fredericksburg,  with  a  least  depth  of  6  feet,  caused  the 
most  delay  to  steamboats  and  vessels. 

The  original  project,  adopted  in  1871,  proposed  a  channel  10  feet  deep 
and  100  feet  wide  through  all  the  bars.  This  was  modified  in  1879  by 
increasing  the  dimensions  of  the  channel  between  Port  Royal  and  Tap- 
pahannock  to  15  feet  in  depth  and  200  feet  in  width,  to  accommodate  the 
larger  class  of  vessels. 

Up  to  June  30, 1894, 190,500  had  been  expended  on  the  original  proj- 
ect, and  $140,634.68  on  the  modified  project,  or  $231,134.68  in  all. 
Depths  of  from  8.4  to  9.5  feet  were  secured  through  the  bars  between 
Fredericksburg  and  Port  Royal  by  dredging  and  the  construction  of 
dikes.  Wrecks  and  snags  obstructing  navigation  were  also  removed. 
A  channel  100  feet  wide  and  10  feet  deep  was  dredged  for  a  distance  of 
2,500  feet,  while  for  a  farther  distance  of  2,200  feet  a  width  of  67  feet 
and  a  depth  of  10  feet  were  secured  through  Fredericksburg  Bar.  The 
material  deposited  behind  the  dikes  at  this  bar  has  been  protected  by 
brush  fences  from  erosion  during  freshets. 

As  each  recurring  freshet  brings  additional  deposits  of  sand  and  silt 
into  the  river  the  officer  in  charge  recommends  an  annual  appropriation 
of  $7,500  for  the  maintenance  of  the  improvement. 

July  1, 1894,  balance  tmexpcnded $3,365.32 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

13, 365. 32 
June  30, 1895,  amount  expended  during  fiscal  year 750. 36 

July  1,  1895,  balance  unexpended 12,614.96 

July  1,  1895,  outetanding  liabilities 469.00 

July  1,  1895,  balance  available 12,145.96 

C  Amount  ^estimated)  required  for  completion  of  existing  project 137, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  endiue  J  une  30, 1897    10, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  I  7.) 

8.  Urhana  Creek^  Virginia, — TJrbana  Creek  is  a  tributary  of  the  Rap- 
pahannock Eiver,  which  it  enters  16  miles  above  the  mouJJ^.    Before 
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improvement  navigation  was  obstracted  by  a  bar  outside  the  moath,. 
over  which  but  6.5  feet  could  be  carried,  aud  a  shoal  within  the  creek 
having  a  least  depth  of  7  feet. 

The  original  project,  adopted  in  1879,  provided  for  dredging  a  channel 
150  feet  wide  and  10  feet  deep  through  the  outer  bar.  This  project  was 
extendeii  in  1883  so  as  to  include  dredging  to  10  feet  through  a  shoal 
within  the  creek  near  the  town  of  Urbana. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  $24,484.11  had 
been  expended.  The  channel  through  the  outer  bar  had  been  dredged 
to  the  standard  dimensions,  the  channel  through  the  shoal  within  the 
creek  dredged  from  80  to  170  feet  wide  and  10  feet  deep,  and  dikes  and 
jetties  built  along  the  sand  spit  to  cheek  the  movement  of  sand.  This 
channel  was  widened  70  feet  by  dredging  off  the  end  of  the  sand  spit. 

The  amount  of  dredging  being  small  in  quantity,  it  is  proposed  to 
combine  it  with  that  to  be  done  on  the  Rappahannock  Eiver,  and  pro- 
posals will  be  invited  for  both  localities  as  soon  as  the  dike  construction 
on  that  river  is  completed. 

July  1,  1894,  balance  unexpended $15.  S9 

Amount  appropriated  by  act  of  August  17,1894 3,000.00 

July  1,  189&,  balance  unexpended 3, 015.  S9 

i  Amount  (estimated)  required  for  completion  of  existing  project 7, 080. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  18.) 

9.  York  River ^  Virginm. — The  Pamunkey  and  Mattaponi  rivers  unite 
at  West  Point,  Va.,  to  form  the  York  River,  which  is  41  miles  in  length 
aud  empties  into  Chesapeake  Bay  about  16  miles  above  Old  Point, 
Va.  Prior  to  the  commencement  of  the  improvement  navigation  was^ 
obstructed  by  Potopotank  Bar,  9  miles  below  West  Point,  on  which 
the  ruling  depth  was  18.5  feet;  by  West  Point  Bar,  extending  about  li 
miles  below  West  Point,  and  having  a  ruling  depth  of  15.6  feet,  and 
by  shoal  water  in  front  of  the  West  Point  wharves,  at  the  mouth  of 
the  Pamunkey. 

The  original  project  provided  for  a  channel  22  feet  deep  and  200  feet 
wide  through  these  bars,  with  an  increased  width  at  the  wharves.  In 
1884  the  proposed  channel  width  was  increased  to  400  feet,  and  in  1887 
the  project  was  amended  so  as  to  include  the  construction  of  a  dike 
along  the  flats  on  the  right  of  the  channel  to  contract  the  waterway 
and  maintain  the  depth  dredged,  which  had  decreased  from  continued 
silting. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  $184,100.48 
had  been  expended  in  the  execution  of  the  following  work:  A  channel 
105  feet  wide  and  22  feet  deep  was  dredged  in  1880-81  through  Poto- 
potank Bar,  which  by  1890  had  shoaled  to  20.8  feet.  A  channel  22 
feet  deep  and  from  161  to  257  feet  wide,  with  a  center  cut  24  feet  deep 
and  40  feet  wide,  had  been  dredged  at  West  Point  Bar  below  the 
wharves,  but  this  channel  had  shoaled  to  such  an  extent  that  much 
redredging  has  been  necessary.  The  channel  in  front  of  the  West 
Point  wharves  has  been  dredged  to  a  width  of  160  feet  and  a  depth  of 
22  feet  for  a  length  of  2,700  feet;  7,639  feet  of  sheet  pile  dike  has  been 
constructed  at  West  Point  Bar. 

During  the  fiscal  year  ending  June  30, 1895, 1,600  feet  of  brush  and 
pile  dike  at  the  West  Point  Bar  was  completed,  and  mattresses  weighted 
with  bags  of  sand  sunk  along  the  face  of  the  sheet  pile  dike  to  protect 
the  bottom  from  erosion.  After  some  delay  dredging  was  commenced 
at  the  West  Point  Bar  under  contract  cartling  for  the  lemoval  of  100,000 
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eubic  yards  of  material,  and  at  the  close  of  the  fiscal  year  38,070  cubic 
yards  had  been  removed. 

July  1, 1894,  balance  anexpended $9,649.52 

Amount  appropriated  by  act  of  August  17,  1894 20,000.00 

29,649.52 
June  dO,  1895,  amount  exx>ended  during  fiscal  ^ear 12, 456. 51 

July  1,  1895,  balance  unexpended 17,193.01 

July  1,  1895, outstanding  liabilities $262.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 11, 466. 00 

11,728.00 

July  1, 1895,  balance  available 5,465.01 

{Amount  ^estimated)  required  for  completion  of  existing  project 95, 050. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending .)  une80, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  I  9.) 

10.  Maitapani  River j  Virginia. — The  Mattaponi  River  is  navigable  for 
small  steamers  from  its  mouth,  at  West  Point,  Va.,  to  Ayletts,  Va.,  a 
distance  of  about  52  miles,  and  can  be  made  navigable  for  barges  for 
about  26  miles  above  Ayletts  to  Munday  Bridge.  The  obstructions  to 
5.5.foot  navigation  are  five  bars  below  Ayletts,  having  ruling  depths  of 
from  2.5  to  3.6  feet,  and  wrecks,  snags,  logs,  and  overhanging  trees. 

There  were  eight  bars  reported  above  Ayletts,  but  no  improvement 
of  them  is  proposed. 

The  approved  project  adopted  in  1880  provides  for  a  channel  40  feet 
wide  and  5.5  feet  deep  through  the  bars  below  Ayletts  and  the  removal 
of  logs,  snags,  overhanging  trees,  wrecks,  etc.,  as  far  up  as  Munday 
Bridge.  The  river  and  harbor  act  of  July  13, 1892,  directed  the  expend- 
iture of  $1,500  in  improvement  of  the  river  between  Ayletts  and  Guinea 
Bridge,  near  Milford  Station,  on  the  Richmond,  Fredericksburg  and 
Potomac  Railroad. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1894,  $20,965.11 
had  been  expended  in  removing  obstructions  to  navigation  between 
Bobinson  Bar  and  Munday  Bridge,  a  distance  of  34  miles,  in  building 
2,226  feet  of  dike  at  Robinson  Bar,  and  in  the  construction  of  the  plant 
necessary  for  these  operations.    Ko  dredging  has  ever  been  done. 

As  the  original  project  was  based  on  a  reconnoissance  it  was  decided 
to  have  a  survey  made  of  this  river,  and  for  this  purpose  a  party  was 
sent  into  the  field  as  soon  as  the  high  water  in  the  spring  of  1895  would 
permit,  and  at  the  close  of  the  fiscal  year  ending  June  30, 1895,  the 
survey  party  had  reached  a  point  32  miles  above  Ayletts,  which  is  con- 
sidered fair  progress,  considering  the  high  stage  of  water  encountered. 

Jnly  1, 1894,  balance  unexpended $2, 334. 89 

Amount  appropriated  hy  act  of  August  17, 1894 4,000.00 

6,334.89 
June  30;  1895,  amount  expended  during  fiscal  year 1, 836. 63 

July  1, 1896,  balauce  unexpended 4, 498. 26 

July  1, 1895,  outstanding  liabilities 738.00 

Julyl,  1895,  balance  available '. 3,760.26 

{Amount  (estimated)  required  for  completion  of  exiBtiu/a:  project 44, 800. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sectiouH  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3. 1893. 

(See  Appendix  1 10.)  ^.^.^.^^^  ^^  GoOglc 
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11.  Pamunkey  RiveVj  Virginia.-^The  Pamunkey  River  has  a  naviga 
ble  length  of  69  miles,  and  empties  into  the  York  River  at  West  Pointy 
Va.    Navigation  was  originally  obstracted  by  five  bars  in  the  upper 
part  of  the  river,  and  by  snags,  logs,  and  overhanging  trees. 

The  project  was  adopted  in  1880  and  amended  in  1885,  and  provides 
for  channels  100  feet  wide  and  7  feet  deep  through  Spring  Bar  and 
Skidmore  Bar,  or  to  a  distaqce  of  47  miles  above  West  Point,  and 
channels  40  feet  wide  and  from  3  to  5  feet  deep  through  the  bars  above, 
together  with  the  removal  of  logs,  wrecks,  snags,  and  overhanging 
trees. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  $18,881.02 
had  been  expended  in  removing  snags,  logs,  and  overhanging  trees  in 
various  portions  of  the  river,  in  building  dikes  at  Spring  Bar  and 
Skidmore  Bar,  in  dredging  a  channel  through  the  latter  bar  95  feet 
wide  and  6  feet  deep,  and  in  constructing  a  plant  necessary  for  snag- 
ging operations,  pile  driving,  etc.,  the  appropriation  for  this  river  pay- 
ing its  x)ortion  of  the  cost  of  this  plant. 

During  the  fiscal  year  ending  June  30, 1895,  a  survey  has  been  made 
of  Rockahock,  Bucklands,  Hogans,  Spring,  Skidmores,  Whaleback, 
Potomoy  Greek,  and  Indian  Table  bars,  and  as  soon  as  the  survey  of 
theMattaponi  River  is  completed  estimates  of  the  amounts  of  dredging 
required  in  these  two  rivers  will  be  made  and  proposals  invited. 

July  1,  1894,  balaDCO  nnexpended $2, 618. 98 

Amount  appropriated  by  act  of  August  17,  1894 , 2, 000. 00 

4, 618. 98 
June  30,  1895,  amount  expended  during  fiscal  year 2, 326. 33 

July  1,  1895,  balance  unexpended 2, 292. 65 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 11.) 

EXAMK^ATIONS  AND  SURVEYS  MADE  IN  COMPLUNCE  WITH  RIVER  AND 
HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  engineer, 
Maj.  C.  B.  L.  B.  Davis,  Corps  of  Engineers,  and  reports  thereon  sub- 
mitted through  the  Division  Engineer,  Col.  William  P.  Craighill,  Corps 
of  Engineers: 

1,  Preliminary  examination  of  Chapel  Point  Harbor,  Maryland,  at  the 
junction  of  the  Potomac  and  Port  Tobacco  rivers, — Major  Davis  submitted 
report  of  examination  December  13, 1894.  He  does  not  regard  the  local- 
ity as  worthy  of  improvement  by  the  General  Government,  and  his  views 
are  concurred  in  by  the  division  engineer  and  by  this  office.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  135^ 
Fifty-third  Congress,  third  session.    (See  also  Appendix  1 12.) 

J3,  Preliminary  examination  of  Quantico  Creek,  Virginia. — Major  Davis 
submitted  report  of  examination  December  17, 1894.  It  is  his  opinion 
and  that  of  the  division  engineer,  concurred  in  by  this  office,  that  the 
locality  is  not  worthy  of  improvement  by  the  General  Government. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc, 
No.  153,  Fifty-third  Congress,  third  session.    (See  also  Appendix  1 13.) 

3.  Preliminary  examination  of  Great  Wicomico  River,  Virginia,  from 
Cedar  Point  to  Indian  Point. — Major  Davis  submitted  report  of  exam- 
ination December  4, 189  ^.    It  is  his  opinion  and  that  of  ihe  division 
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engineer,  concurred  in  by  this  office,  that  the  locality  is  not  worthy  of 
improvement  by  the  General  Government.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Ex.  Doc.  No.  105,  Fifty-third  Congress, 
third  session.    (See  also  Appendix  1 14.) 

4.  Preliminary  examination  of  Little  Wicomico  Rivery  Virginia,  at  its 
mouth. — Major  Davis  submitted  report  of  examination  November  26, 
1894.  In  his  opinion,  concurred  in  by  the  division  engineer  and  by  this 
office,  this  locality  is  not  worthy  of  improvement  by  the  General  Gov- 
ernment. The  report  was  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  24,  Fifty-third  Congress,  third  session.  (See  also 
Api)endix  1 15.) 

5.  Preliminary  examination  of  Jacksons  Creek  near  mouth  of  Pianka- 
tank  RiveVy  Virginia. — Major  Davis  submitted  report  of  examiDation 
November  27, 1894.  It  is  his  opinion  and  that  of  the  division  engineer, 
concurred  in  by  this  office,  that  the  locality  is  not  worthy  of  improve- 
ment by  the  General  Government.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  26,  Fifty-third  Congress, 
third  session.    (See  also  Appendix  1 16.) 

6.  Preliminary  examination  of  Ware  River.  Virginia. — ^^lajor  Davis 
submitted  report  of  examination  December  18, 1894.  It  is  his  opinion, 
concurred  in  by  the  division  engineer  and  by  this  office,  that  the  locality 
is  not  worthy  of  improvement  by  the  General  Government.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  152, 
Fifty-third  Congress,  third  session.    (See  also  Appendix  1 17.) 

7.  Preliminary  examination  of  Harris  Creek  Prong  of  Back  River^ 
Virginia. — Major  Davis  submitted  report  of  examination  December  26, 
1894.  He  is  of  opinion  that  this  stream  is  worthy  of  improvement  by 
the  General  Government,  and  his  views  are  concurred  in  by  the  division 
engineer  and  by  this  office.  It  is  estimated  that  the  survey  necessary 
to  submit  plan  and  estimate  for  the  improvement  will  cost  $400.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No. 
175,  Fifty-third  Congress,  third  session.    (See  also  Appendix  1 18.) 

8.  Survey  of  bar  at  the  northwest  entrance  of  Milford  Haven  from 
Piankatank  River,  Virginia. — Major  Davis  submitted  report  of  survey 
January  31, 1895.  He  recommends  improvement  of  the  entrance  by 
dredging,  at  an  estimated  cost  of  $12,500.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Ex.  Doc.  No.  299,  Fifty- third  Congress, 
third  session.    (See  also  Appendix  1 19.) 

9.  Survey  of  mouth  of  Orates  Creek,  Virginia. — Major  Davis  submitted 
report  of  survey  February  11, 1895.  He  presents  a  plan  for  improve- 
ment by  dredging  a  channel  9  feet  deep  and  150  feet  wide  through 
Bussels  Point,  substantially  where  there  was  10  feet  of  water  in  1869, 
which,  together  with  needed  protecting  jetties,  is  estimated  to  cost 
$56,040,  the  dredged  material  to  be  deposited  so  as  to  close  the  present 
mouth.  He  also  submits  an  alternate  plan  of  improvement,  which  con- 
templates utilizing  the  existing  deep  water  at  the  present  mouth  of  the 
creek  and  dredging  a  channel  on  a  southeasterly  line  to  connect  with 
the  natural  channel  on  the  outside  of  Bussels  Point,  the  dredged 
channel  to  be  continued  through  the  bar  on  the  inside.  The  improve- 
ment is  estimated  to  cost  $29,160.  An  examination  of  this  creek  was 
made  in  1891,  and  it  was  then  reported  as  not  worthy  of  improvement 
by  the  General  Government.  (Report  of  the  Chief  of  Engineers,  1891, 
Part  II,  p.  1289).  For  reasons  stated,  M^yor  Davis  does  not  now  recom- 
mend the  work,  and  Colonel  Craighill  in  forwarding  the  report  remarks 
that  ^^it  seems  clear  that  this  is  not  a  case  justifying  the  expenditure 
of  money  from  the  Treasury  of  the  United  States.  The  improvement  is 
therefore  not  recommended."    The  report  was  transmitted  to  Congress 
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and  printed  in  House  Ex.  Doc.  No.  320,  Fifty-third  Congress,  third  ses- 
sion.   (See  also  Appendix  I  20.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  VIRGINIA 
AND  NORTHEASTERN  NORTH   CAROLINA. 

This  district  was  in  the  charge  of  Capt.  Edward  Burr,  Corps  of  Engi- 
neers, to  November  1, 1894,  and  of  Capt.  T.  L.  Casey,  Corps  of  Engineers, 
since  that  date;  Division  Engineers,  Col.  William  P.  Craighill,  Corps 
of  Engineers,  to  May  18, 1895,  and  Lieut.  Col.  Peter  C.  Hains,  Corps  of 
Engineers,  since  that  date. 

1,  Harbor  at  Norfolk  and  iU  approaches.  Virginia. — In  1877,  before  the 
present  improvement  was  begun,  the  harbor  of  Norfolk  was  obstructed 
by  shoals  at  the  mouths  of  the  Eastern  and  Southern  branches,  the 
shoal  in  the  Eastern  Branch  being  about  oue-third  of  a  mile  long,  with 
a  low-water  dept^  of  15  to  10  feet;  that  in  the  Southern  Branch  beiug 
short  and  with  a  depth  of  22  to  23  feet. 

The  approaches  to  the  harbor  wero  obstructed  by  shoals  at  Sewall 
Point  3  miles  long,  with  a  low-water  depth  of  20  feet,  and  at  the  mouth 
of  the  Western  Branch  1  mile  long,  with  a  low- water  depth  of  19  leet. 

The  depths  of  these  shoals  and  the  widths  of  the  channels,  particu- 
larly in  the  inner  harbor,  where  encroached  upon  by  the  Portsmouth 
and  Berkley  flats,  were  insufficient  for  the  requirements  of  the  port. 

The  plan  of  improvement  a<lo])ted  in  1878  was  to  deepen  and  widen 
the  channels  at  the  mouth  of  the  Southern  Branch  and  along  Ports- 
mouth and  Berkley  flats  in  the  harbor  proper,  and  to  improve  the 
approaches  to  the  harbor  by  dredging  a  channel  500  feet  wide  and  25 
feet  deep  at  ordinary  low  water  through  the  shoals  at  Sewall  Point  and 
at  the  mouth  of  the  Western  Branch. 

The  revised  project  of  1885  is  as  follows:  (1)  To  dredge  a  channel 
not  less  than  500  feet  wide  and  25  feet  deep  at  ordinary  low  water  from 
the  deep  water  in  Hampton  Eoads  to  Norfolk  and  the  United  States 
navy-yard  on  the  Southern  Branch,  and  also  to  dredge  a  channel  in 
the  Eastern  Branch  not  less  than  22  feet  deep  at  ordinary  low  water, 
with  a  width  of  700  feet  at  its  mouth  and  of  not  less  than  300  feet  at 
the  Norfolk  and  Western  Eailroad  bridge;  (2)  to  ultimately  dredge 
the  entire  area  bounded  by  lines  parallel  to  and  75  feet  from  the  port- 
warden  lines  to  a  depth  not  less  than  25  feet  from  Fort  Norfolk  to  the 
United  States  navy -yard,  and  not  less  than  22  feet  from  the  mouth  of 
the  Eastern  Branch  to  Campostella  bridge,  and  to  build  a  bulkhead  at 
Berkley  Flats. 

To  the  project  of  1885  there  was  added  in  1890  the  dredging  of  an 
anchorage  at  the  mouth  of  the  Western  Branch,  with  a  depth  of  not 
less  than  25  feet  at  ordinary  low  water,  at  an  estimated  cost  of  $160,000, 
which  amount  was  added  to  the  original  estimate. 

The  amount  expended  on  this  improvement  to  June  30, 1894,  was 
$782,027.81,  iTom  which  resulted  a  channel  not  less  than  500  feet  wide 
and  25  feet  deep  at  ordinary  low  water  from  Hampton  Eoads  to  Nor- 
folk Harbor,  a  channel  of  the  same  depth  and  from  400  to  650  feet  wide 
in  the  Southern  Branch  to  the  United  States  navy -yard,  a  channel  not 
less  than  22  feet  deep  at  ordinary  low  water  and  from  500  to  1^050  feet 
wide  in  the  Eastern  Branch  to  the  Norfolk  and  Western  Bailroad 
bridge,  and  the  dredging  of  58J  acres  of  the  anchorage  to  the  required 
depth,  17  acres  requiring  no  dredging  being  also  made  available. 

The  channels  thus  dredged  were  in  good  condition,  with  the  excep- 
tion of  the  bars  at  Sewall  Point  and  Lambert  Point.  Examinations 
made  in  August,  1893,  show  shoal  spots  having  from  23J  to  24  feet  on 
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the  former  and  considerable  shoaling  on  the  eastern  side  of  the  dredged 
channel  through  the  latter. 

The  amount  expended  during  the  fiscal  year  is  $34,190.37.  With  this 
amount  the  channel  between  Hospital  Point  and  the  mouth  of  the 
Southern  Branch  of  Elizabeth  Biver  was  widened  1 75  feet  for  a  distance 
of  2,650  feet,  the  channel  between  Hospital  and  Pinner  points  widened 
37  feet  for  a  distance  of  2,351  feet,  and  a  cut  40  feet  wide  made 
through  the  center  of  the  channel  over  Sewall  Point  Bar  for  a  distance 
of  7,800  feet. 

The  amount  of  material  removed  during  the  fiscal  year  is  381,515 
cubic  yards,  the  work  being  done  under  a  contract  at  9  cents  per  cubic 
yard,  scow  measurement.  Work  under  this  contract  will  be  continued 
during  the  fiscal  year  1896  until  the  available  funds  are  exhausted. 

The  commerce  of  the  harbor  during  the  calendar  year  1894  is  reported 
to  be  4,545,049  toos,  against  3,584,727  tons  in  1893. 

July  1, 1894,  balance  unexpended $3,039.69 

Amount  appropriated  by  act  of  August  17,1894 100,000.00 

103,039?^ 
June  30, 1895,  amount  expended  during  fiscal  year 34, 190. 37 

July  1,1895,  balance  unexpended 68,849.32 

July  1,1895,  outstanding  liabilities $5,512.32 

July  1, 1895,  amount  covered  by  uncompleted  contracts 59, 130. 75 

64,643.07 

July  1, 1895,  balance  available 4,206.25 

{Amount  (estimated)  required  for  completion  of  existing  project 156, 744. 56 
Amount  that  can  be  prontab  I  y  expended  in  fiscal  yearending  June  30, 1897  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,1893. 

(See  Appendix  J  1.) 

/2,  Approach  to  Norfolk  Harbor  and  the  United  States  {Norfolk)  navy- 
yard  between  Lambert  Point  and  Fort  Norfolk,  Virginia. — In  its  original 
condition  this  portion  of  the  approach  to  Norfolk  Harbor  was  obstructed 
by  a  shoal  at  the  mouth  of  tlie  Western  Branch  about  1  mile  long  with 
a  depth  of  19  feet  at  ordinary  low  water. 

The  project  of  1878  was  to  dredge  through  this  shoal  a  channel  500 
feet  wide  with  a  depth  of  not  less  than  25  feet  at  ordinary  low  water. 

The  revised  project  of  1886  is  (1)  to  secure  a  channel  not  less  than 
500  feet  wide  and  25  feet  deep  at  ordinary  low  water  from  Lambert 
Point  to  Fort  Norfolk  by  the  construction  of  a  dike  and  by  dredging, 
and  (2)  to  ultimately  widen  this  channel  to  within  75  feet  of  a  straight 
line  drawn  from  Fort  Norfolk  to  the  deep  water  off  Lambert  Point, 
6,800  feet  of  which  is  the  proposed  port-warden  line,  making  the  chan- 
nel at  least  700  feet  wide. 

The  amount  expended  on  this  improvement  between  July  5, 1884,  and 
Jane  30, 1894,  was  $197,593.75,  from  which  resulted  a  channel  between 
Lan>bert  Point  and  Fort  Norfolk  700  feet  wide  and  25  feet  deep  at  ordi- 
nary low  water  and  a  channel  of  the  same  depth  and  600  feet  wide  from 
deep  water  off  Lambert  Point  to  the  port- warden  line. 

There  were  no  expenditures  during  the  fiscal  year  ended  June  30, 
1895,  for  this  improvement. 

The  project  of  1886  has  been  completed  with  the  exception  of  the  dike. 
The  survey  of  1889  and  examinations  of  April,  1890,  and  May,  1891,  did 
not  show  any  shoaling  of  the  dredged  channel.  A  survey  made  in  May, 
1892,  showed  a  shoaling  on  the  eastern  side  of  the  channel,  thought  not 
to  be  due  to  natural  causes,  and  a  resurvey  in  August,  1892,  shows  a 
further  shoaling  and  partially  confirms  this  view.  It  is  not  thought 
that  the  proposed  dike  will  be  necessary  for  the  maintenance  of  this 
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channel.  To  maintain  the  projected  depth  redredging  of  a  portion  of 
the  channel  will  soon  be  necessary,  but  it  can  be  provided  for  out  of  the 
funds  for  improving  the  harbor  at  Norfolk  and  its  approaches,  Vir- 
ginia, and  no  further  appropriation  will  be  required  for  this  project  at 
present. 

(See  Appendix  J  2.) 

3.  Nansemond  River ^  Virginia. — This  river  is  one  of  the  Important 
tributaries  of  Hampton  Roads,  Virginia,  and  is  navigable  at  high 
water  for  vessels  drawing  11  feet  as  far  as  the  city  of  Suffolk,  16  miles 
from  its  mopth. 

Five  railroads,  two  of  which  terminate  at  this  place,  put  this  city  in 
communication  with  the  South  and  West,  and  two  lines  of  steamers 
run  between  it  and  Norfolk  and  Baltimore. 

In  1872,  before  any  improvement  was  undertaken,  the  navigable 
channel  of  the  Nansemond  Biver  was  5  feet  deep  at  low  water,  and 
was  much  obstructed  by  wrecks,  snags,  etc. 

Between  1873  and  1878  the  Government  dredged  the  channel,  where- 
ever  necessary,  8  feet  deep  at  low  water,  from  SuflFolk  to  Hampton 
Roads,  at  a  cost  of  $37,000.  This  depth  not  being  sufficient  to  meet 
the  demands  of  its  growing  commerce,  in  obedience  to  the  require- 
ments of  the  river  and  harbor  act  of  August  5, 1886,  an  examination 
and  survey  of  the  river  were  made  to  determine  what  other  improve- 
ment was  necessary. 

The  plan  of  improvement  then  proposed  and  since  adopted  is  to 
secure  a  channel  not  less  than  100  feet  wide  at  bottom,  12  feet  deep  at 
mean  low  water  from  the  head  of  navigation  to  the  mouth  of  the 
Western  Branch,  5.37  miles,  including  a  turning  basin  200  feet  square 
300  feet  below  Suffolk  bridge,  by  dredging  and  by  .the  construction  of 
spurs  and  training  walls,  and  a  channel  of  like  dei)th  from  the  mouth 
of  the  Western  Branch  to  deep  water  at  Town  Point  200  feet  wide  at 
bottom  at  its  upper  end  and  gradually  increasing  to  at  least  400  feet  at 
its  lower  end,  etc.,  the  total  estimated  cost  being,  in  round  numbers, 
$152,500. 

The  amount  expended  on  the  present  project  to  June  30, 1894,  was 
$29,994.22,  which  was  applied  to  dredging  a  channel  80  feet  wide  and 
12  feet  deep  at  ordinary  low  water  through  Suffolk  Shoal  and  five 
other  shoals  between  Suffolk  and  a  point  3^  miles  below.  A  survey 
made  in  September,  1893,  shows  the  dredged  channel  to  be  generally 
in  good  condition.  It  also  shows  other  shoals  requiring  dredging 
before  the  construction  of  the  works  of  permanent  improvement  can 
be  commenced. 

The  amount  expended  on  this  improvement  during  the  fiscal  vear 
ended  June  30, 1895,  is  $10,005.78.  With  this  amount  channels  2,100 
feet  long,  80  feet  wide,  and  12  feet  deep  at  mean  low  water  were  dredged 
through  the  shoal  at  the  Western  Branch  Dike  and  a  shoal  below 
the  mouth  of  the  Western  Branch.  In  doing  this  work,  48,220  cubic 
yards  of  material  was  excavated  and  deposited  on  the  flats  in  Hamp- 
ton Roads  to  the  westward  of  the  mouth  of  the  river,  under  contract. 
The  price  paid  the  contractor  was  18J  cents  per  cubic  yard,  scow 
measurement. 

A  survey  of  Nandua  Creek  was  also  made,  as  provided  for  under  the 
recent  appropriation  for  this  improvement,  $337.18  of  the  above  amount 
being  expended  in  making  the  survey.  The  report  of  the  results  of 
this  survey  is  submitted  herewith  as  Appendix  J  16. 

The  commerce  of  this  river  during  the  calendar  year  1894  is  reported 
to  be  53,762  tons,  being  5.711  tons  less  than  that  given  for  the  calendar 
year  1893.  ^  j 
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July  1,  1894,  balance  unexpended $5.78 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

10,005.78 
Jane  30,  1895,  amount  expended  during  fiscal  year 10, 005. 78 

{Amount  (estimated)  required  for  completion  of  existing  project 112, 500. 00 
Amountthatcanbeprofitably  expended  in  tlscal  year  ending  June  30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  3.) 

4.  Ckichahominy  River^  Virginia. — This  river  is  one  of  the  principal 
tributaries  of  the  James  River,  and  is  navigable  at  high  water  for  ves- 
sels drawing  12  feet  to  Binn  Bar,  2  J  miles  below  Windsor  Shades.  The 
latter  place  is  the  head  of  navigation,  and  is  25  miles  from  the  mouth 
of  the  river. 

Previous  to  any  improvement  the  channel  from  Binn  Bar  to  Windsor 
Shades  was  obstructed  by  several  shoals,  with  a  depth  of  4  to  5  feet  at 
low  water,  and  the  entrance  to  the  river  was  obstructed  by  a  bar. 

The  preseut  project  of  improvement  is  to  dredge  a  channel  from  100 
to  150  feet  wide,  and  not  less  than  8  feet  deep  at  low  water,  through 
the  shoals  near  the  head  of  navigation,  and  a  channel  200  feet  wide 
and  14  to  15  feet  deep  at  low  water  through  the  bar  at  the  entrance. 
The  rise  of  the  tide  is  about  3  feet. 

The  amount  expended  on  the  present  project  to  June  30, 1894,  was 
$23,820.91.  The  channel  through  the  bar  at  the  entrance  to  the  river 
has  been  dredged  to  the  projected  dimensions.  The  channel  through 
the  shoals  between  Binn  Bar  and  Windsor  Shades  has  been  dredged 
to  not  less  than  8  feet  deep  at  low  water,  and  to  a  width  of  60  feet, 
excepting  a  part  of  Windsor  Shades  Bar,  where  the  width  is  40  feet. 

Five  thousand  dollars  was  appropriated  for  this  improvement  by  act 
of  July  13, 1892,  and  a  contract  was  made  to  do  the  required  dredging 
at  23  cents  per  cubic  yard  for  material  deposited  on  shore  and  13  cents 
per  cubic  yard  for  material  dex)osited  from  scows.  The  work  under  this 
contract,  which  was  commenced  June  9, 1894,  was  continued  during  the 
present  fiscal  year  until  July  29, 1894, 18,188  cubic  yards  of  material 
being  removed  during  July.  Thirty-five  thousand  six  hundred  and 
thirty-four  cubic  j-ards  was  removed  under  the  contract  and  deposited 
from  scows,  and  resulted  in  a  channel  through  Upper  and  Lower  Binn, 
Osborn,  Old  Fort,  and  Windsor  Shades  Bars,  100  feet  wide  and  9  feet 
deep  at  low  water,  the  aggregate  length  of  the  channel  dredged  being 
5,875  feet. 

A  channel  100  feet  wide  and  8  feet  deep  has  been  dredged  from  the 
mouth  to  the  head  of  navigation,  thus  completing  the  project.  This 
channel,  which  was  found  to  be  in  good  condition  after  the  completion 
of  dredging  in  July,  1894,  is  considered  sufficient  to  accommodate  the 
traffic  of  this  stream,  and  no  further  appropriation  is  necessary. 

The  commerce  of  this  stream  for  the  calendar  year  1894  is  reported 
to  be  25,250  tons,  valued  at  $179,000.  The  value  of  the  commerce  for 
the^  calendar  year  1893  was  stated  to  be  $320,000. 

July  1,  1894,  balance  unexpended $5, 170.09 

June  30,  1895,  amount  expended  during  fiscal  year 5, 170. 09 

(See  Appendix  J  4.) 

5.  Appomattox  River,  Virginia, — This  river  is  one  of  the  principal 
tributaries  of  the  James  River,  into  which  it  empties  at  City  Point,  Va. 
It  is  navigable  as  far  as  the  city  of  Petersburg,  about  11  miles  from  its 
mouth,  and  before  improvement  had  a  tortuous  channel  obstructed  by 
shoals,  over  which  there  was  about  6J  feet  of  water  at  high  tide.  ^Tp 
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The  project  for  this  improyement  was  adopted  iu  1870,  and  provided 
for  a  channel  60  feet  wide  at  the  bottom  and  12  feet  deep  at  mean  high 
water.  As  subsequently  modified,  the  project  is  to  provide  a  channel 
from  Petersburg  to  natural  deep  watw  at  Point  of  Bocks,  80  feet  wide 
at  the  bottom  and  12  feet  d^p  at  mean  high  water,  by  dredging,  by 
constructing  regulating  and  contracting  works,  and  by  making  a 
cut-off  called  Puddledock  Cut.  With  slight  modifications  of  details 
all  operations  have  been  conducted  in  accordance  with  this  project. 

This  stream  is  subject  irregularly  to  freshets,  by  which  large  quantities 
of  sand  are  brought  down  and  deposited  in  the  navigable  portion  of  the 
river.  The  currents  at  ordinary  stages  have  not  sufficient  power  to 
remove  the  shoals  thus  formed.  The  sums  appropriated  for  this  improve- 
ment have  for  many  years  been  but  little  in  excess  of  the  amount  required 
for  the  repairs  to  the  channel  and  the  works  already  constructed.  The 
completion  of  the  permanent  improvement  of  the  river  has  consequently 
dragged  beyond  all  reason,  and  the  apparent  cost  of  the  improvement 
has  been  much  in  excess  of  the  original  estimates,  while  the  actual 
amount  expended  in  accordance  with  these  estimates  has  been  but  a 
small  proportion  of  the  total  expenditures. 

The  amount  expended  by  the  United  States  on  this  improvement  to 
June  30,  1894,  was  $421,921.94. 

By  1875  a  channel  60  feet  wide  and  12  feet  deep  at  mean  high  water 
had  been  secured  from  Petersburg  to  Point  of  Bocks  by  dredging  such 
shoals  as  required  it  and  by  making  a  cutoff  called  Puddledock  Out. 
This  channel  was  subsequently  increased  in  width  to  80  feet,  and  has 
been  maintained  with  a  depth  of  11  to  12  feet  as  constantly  as  possible 
by  redredging  shoals  formed  by  freshets  and  by  constructing  contract- 
ing and  regulating  works. 

The  amount  expended  during  the  fiscal  year  ended  June  30,  1895,  is 
$2,628.71.  With  this  amount  a  cut  60  feet  wide  was  dredged  below 
the  Closure  Dike  for  a  distance  of  950  feet,  7,200  cubic  yards  of  material 
being  removed,  all  of  which  was  placed  behind  the  Closure  Dike  dam 
to  strengthen  it.  The  work  was  done  by  hired  labor,  the  hire  of  the 
dredge  belonging  to  the  city  of  Petersburg  and  the  use  of  the  tugboat 
and  scows  belonging  to  this  improvement,  and  cost  18  cents  per  cubic 
yard. 

The  freshets  of  the  past  winter  and  spring  have  caused  shoals  to 
form  in  the  river,  the  most  serious  one  being  below  Catling's  wharf, 
and  at  the  close  of  the  fiscal  year  arrangements  had  been  made  to 
remove  it  by  hired  labor  and  the  use  of  the  tugboat  and  scows  belong- 
ing to  the  improvement.    Operations  will  be  begun  early  in  July. 

No  information  as  to  the  commerce  of  this  stream  during  the  calendar 
year  1894  could  be  obtained.  For  the  calendar  year  1892  it  was  given 
as  25,218  tons. 

July  1,  1894,  balance  unexpended $2, 002. 56 

Amount  appropriated  by  act  of  August  17,  1894  5, 000. 00 

7,002.56 
June  30,  1895,  amount  expended  during  fiscal  year 2, 628. 71 

July  1,  1895,  balance  unexpended 4,373.85 

July  1,  1895,  outstanding  liabilities 185.00 

July  1,  1895,  balance  available 4,188.85 

f  Amount  (estimated)  required  for  completion  of  existing  project 48, 090. 00 
Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1897      2, 500. 00 
Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  6.)  r^  T 
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6,  Inland  water  route  from  Norfolk  Harbor y  Virginia,  to  Albemarle 
Soundj  North  Carolina^  through  Currituck  Sound. — TLis  is  one  of  the 
most  .important  links  in  the  chain  of  inland  water  communication  along 
the  Atlantic  Coast. 

It  connects  Chesai>eake  Bay  with  Albemarle  Sonnd,  and  is  composed 
of  the  following  bodies  of  water,  viz :  Elizabeth  River,  North  Landing 
Biver,  Currituck  Sound,  Coanjock  Bay,  North  River,  and  the  Albemarle 
and  Chesapeake  Canal.  With  the  exception  of  the  canal,  which  was 
constructed  and  is  maintained  by  private  enterprise,  all  are  natural 
waterways. 

Before  any  improvement  was  undertaken  by  the  Government  there 
was  over  this  route  an  indifferent  channel  5  to  7  feet  deep  at  low  water, 
the  navigation  of  which  was  obstructed  by  overhanging  growth,  snags, 
and  sharp  bends  in  all  the  rivers. 

The  project  adopted  was  to  secure  a  channel  80  feet  wide  and  9  feet 
deep  at  low  water  over  the  entire  route,  about  58  miles,  by  dredging, 
by  removing  obstructions,  and  by  constructing  a  dike. 

The  waterways  mentioned  above  were  under  separate  improvement 
until  September  19, 1890,  when  an  appropriation  was  made  to  embrace 
them  all.  Previous  to  this  an  aggregate  of  $238,656.88  had  been 
expended  upon  the  separate  works,  and  resulted  in  a  channel  25  to  80 
feet  wide  and  8  to  9  feet  deep  throughout  the  entire  route. 

Since  the  date  of  consolidation  $18,973.49  had  been  expended  to 
June  30, 1894,  resulting  in  the  removal  of  nine  shoals  in  the  Elizabeth 
River  to  a  depth  of  9  feet  at  low  water  and  a  channel  width  of  50  feet, 
a  channel  600  feet  long  and  25  feet  wide  through  another  shoal,  a 
channel  80  feet  wide  in  North  River  from  the  southern  end  of  the 
North  Carolina  Cut  of  the  Albemarle  and  Chesapeake  Canal  to  a  point 
2,000  feet  southward  from  Beacon  No.  9,  and  a  channel  70  feet  wide  in 
Currituck  Sound  between  Beacons  Nos.  5  and  6,  the  depth  in  each 
instance  being  9  feet  at  low  water. 

The  amount  expended  during  the  fiscal  year  ended  June  30, 1895,  is 
$4,824.46,  which  resulted  in  a  width  of  80  feet  to  the  channel  between 
Long  Point  Wharf  and  Church  Island,  Coanjock  Bay,  for  a  distance  of 
3,800  feet,  and  20  feet  for  a  farther  distance  of  1,360  feet,  with  9  feet 
depth  at  mean  low  tide.  In  doing  this  38,812  cubic  yards  of  material 
was  removed  at  13^  cents  per  cubic  yard  under  a  contract.  In  addi- 
tion a  survey  was  made  of  portions  of  this  route  at  a  cost  of  $1,200. 

The  commerce  of  this  route  during  the  calendar  year  1894  is  reported 
to  be  285,455  tons,  valued  at  $4,792,569. 

July  1, 1894,  balance  anexpended •$26.51 

Amouot  appropriated  by  act  of  August  17,  1894 10,000.00 

10,026.51 
Jane  30,  1896,  amount  exx>ended  during  fiscal  year 4,824.46 

July  1, 1895,  balance  unexpended 5, 202. 05 

July  1, 1895,  outstanding  liabilities $1,533.40 

July  If  1895,  amount  covered  by  uncompleted  contracts 2, 359. 53 

3,892.93 

July  1,  1895,  balance  avaUable 1,309.12 

f  Amonnt  (estimated)  required  for  completion  of  existing  project 39, 667. 08 

J  Amount  that  can  be  profitably  expended  i  n  fiscal  year  endi  ng  J  une  30, 1897     5, 000. 00 
)  Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
{     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  6.) 

*  Amount  expended  during  fiscal  year  1894  was  $9,673.23,  and  not  ^623.23.  as 
reported;  therefore  balance  unexpended  July  1,  1894,  was  $26.51^j^^^  ^  CjOOqIc 
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7.  North  Landing  River.  Virginia  and  North  Carolina. — This  river 
forms  a  part  of  the  "  inland  water  route  from  Norfolk  Harbor,  Virginia, 
to  Albemarle  Sound,  North  Carolina." 

Before  its  improvement  the  navigation  of  this  river  was  obstructed 
by  shoals,  over  which  the  depth  was  6  feet  at  low  water,  by  snags,  and 
by  sharp  bends. 

The  plan  of  improvement,  adopted  in  1879,  was  to  secure  a  channel 
80  feet  wide  and  9  feet  deep  at  low  water  by  dredging  shoals  and 
removing  bends  and  obstructions. 

This  project  was  completed  June  30, 1884,  at  a  cost  of  $49,777.34, 

and  the  desired  channel  obtained  over  a  distance  of  17  miles.    Since 

.  that  time  $6,379.54  has  been  expended  on  this  river  in  removing  sunken 

logs  which  have  become  detached  from  passing  rafts,  making  a  total 

expenditure  on  this  improvement  to  June  30, 1894,  of  $56,156.8i8. 

The  river  was  last  cleared  of  sunken  logs  in  August  and  September, 
1892,  these  obstructions  having  by  that  time  become  troublesome  to 
navigation. 

The  method  adopted  for  rafting  logs  in  these  waters  is  very  faulty, 
resulting  in  a  considerable  loss  of  logs  to  the  owners  and  the  material 
obstruction  to  navigation  on  this  river  and  the  connecting  i)ortion8  of 
the  "  inland  water  route,"  by  decreasing  the  available  navigable  depth 
by  at  least  1  foot,  and  by  remaining  a  menace  to  the  hulls  and  pro- 
pellers of  passing  vessels. 

These  sunken  logs  are  now  the  controlling  element  of  the  available 
depth  in  these  streams,*  and  the  desirability  of  doing  any  further  dredg- 
ing while  the  rafting  business  is  carried  on  under  the  present  system 
is  questionable. 

The  expenditures  during  the  fiscal  year  amounted  to  $4.65  for  office 
expenses.  There  is  still  a  small  balance  available  for  the  continuance 
of  operations,  and  no  further  appropriation  for  this  work  is  necessary. 

July  1, 1894,  balance  unexpended $1, 512. 81 

June  30, 1895,  amount  expended  during  fiscal  year 4. 65 

July  1,1895,  balance  unexpended 1,508.16 

(See  Appendix  J  7.) 

8.  Roanoke  River^  North  Carolina, — [This  work  was  in  the  charge  of 
Maj.  W.  S.  Stanton,  Corps  of  Engineers,  until  January  15,  1895.] 
When  the  United  States  commenced  this  improvement,  1872,  naviga- 
tion by  vessels  of  10  feet  draft  was  embarrassed  by  the  wreck  of  a  gun- 
boat 6  miles  above  the  mouth  of  the  river  and  by  war  obstructions  at 
two  other  points  9  and  13  miles  above  its  mouth.  Tlie  river  was  also 
somewhat  obstructed  for  that  draft  by  snags  in  the  channel,  and  by 
leaning  trees  67  miles  to  Indian  Highland  Bar;  thence  62  miles  up  to 
Weldon  its  channel  depth  on  the  bars  was  not  less  than  about  6  feet 
during  about  8  months  annually,  affording  a  continuous  low-water 
navigation  of  not  more  than  2  or  3  feet,  and  its  channel  was  badly 
obstructed  by  snags,  logs,  stumps,  and  leaning  and  overhanging  trees. 

The  original  project  of  1872  is  to  secure  at  all  seasons  of  the  year  an 
unobstructed  channel  with  a  least  width  of  50  feet  from  the  mouth 
129  miles  to  Weldon,  with  a  low- water  depth  of  5  feet  from  Hamilton 
67  miles  to  Weldon,  and  to  clear  the  natural  channel  of  snags  and 
artificial  obstructions  from  the  mouth  62  miles  to  Hamilton  to  the  depth 
requisite  for  vessels  navigating  the  North  Carolina  sounds,  which  draw 
not  more  than  8  feet,  by  removing  the  war  obstructions,  «nags,  fallen 
and  overhanging  trees,  sand  bars,  and  ledges,  by  dredging,  the  con- 
struction of  training  dikes,  and  blasting,  at  an  estimated  cost,  at  the 
high  prices  of  that  time,  of  $269,000.  ^^^^^  ^^  GoOgle 
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To  June  30, 1894,  $158,246.11  had  been  expended  on  this  improvement. 

At  that  date  the  natural  channel  depth  was  not  leas  than  10  feet  from 
the  mouth  67  miles  to  Indian  Highland  Bar  at  extreme  low  water,  and 
was,  at  ordinary  low  water,  not  less  than  5  feet  thence  62  miles  to 
Weldon,  except  upon  sand  bars  150  feet  long  at  Spring  Gut  21  miles 
above  Hamilton,  about  1,600  feet  long  at  Halifax  57  miles  above  Ham- 
ilton, and  about  800  feet  long  1^  miles  below  Weldon,  and  upon  a  ledge 
of  rock  about  2,800  feet  in  length,  extending  from  old  Weldon  Ferry 
up  to  old  Weldon  Landing,  the  depth  at  these  four  localities  being 
about  4  feet  at  ordinary  low  water,  assumed  at  the  zero  of  the  Weldon 
gauge. 

From  a  point  about  8  miles  below  Hamilton  at  intervals  down  about 
21  miles  to  Cades  Eddy,  33  miles  above  the  mouth,  the  removal  of 
snags  from  the  channel  and  the  clearing  of  the  banks  at  bends  was 
requisite;  otherwise  the  river  was  in  good  navigable  condition. 

The  expenditures  during  the  fiscal  year  ended  June  30, 1895,  amounted 
to  $7,679.81,  resulting  in  the  removal  of  207  large  snags,  100  stumps, 
and  148  trees  from  the  channel  and  banks  between  the  eighty-ninth 
and  one  hundred  and  third  mile  posts,  and  in  the  formation  of  a  cut  90 
feet  wide  at  the  upper  end  and  70  feet  wide  at  the  lower  end  and  5  feet 
deep  at  extreme  low  water,  through  the  point  of  land  forming  Shad 
Island  Bend,  31,250  cubic  yards  of  material  being  removed 'at  16  cents 
per  cubic  yard  under  a  contract. 

A  contract  for  building  a  snag  boat  for  this  improvement  was  entered 
into  May  20, 1895,  the  contract  price  being  $15,424. 

July  1, 1894,  balance  unexpended $31, 055. 00 

Amount  appropriated  by  act  of  August  17,  1894 30, 000. 00 

Amount  received  from  sale  of  property  to  other  works 1, 338. 00 

62, 393. 00 
June  30, 1895,  amount  expended  during  fiscal  year 7, 679. 81 

July  1,1895,  balance  unexpended 54,713.19 

July  1, 1895,  outstanding  liabilities $275.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 15, 322. 02 

15,597.02 

July  1, 1895,  balance  available 39,116.17 

(Amount  (estimated)  required  for  completion  of  existing  project 51, 000. 00 
Amount  thskt  can  be  profitably  expended  in  fiscal  year  endins  J  une  30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  8.) 

9.  Pasquotank  Biver^  North  Carolina. — [This  work  was  in  the  charge 
of  Maj.  W.  S.  Stanton,  Corps  of  Engineers,  until  January  15, 1895.1 
When  the  United  States  began  this  improvement,  in  1891,  the  river  had 
a  wide  channel,  nowhere  less  than  9 J  feet  deep  in  calm  weather  and  8 
feet  in  northerly  winds,  from  Albemarle  Sound  uj)  17  miles  to  Elizabeth 
City,  and  a  narrower  but  good  channel,  but  little  obstructed,  not  less 
than  7  feet  deep  13  miles  farther  up,  to  the  entrance  to  the  Dismal 
Swamx)  Canal  at  the  lower  end  of  Turners  Cut;  thence  about  5  miles 
to  the  original  terminus  of  the  canal  and  upper  end  of  Turners  Cut  in 
a  tributary,  the  Moccasin  Track,  1,100  feet  above  its  confluence  with 
the  river,  the  natural  depth  was  not  less  than  5  feet,  the  channel 
very  sinuous^  and  badly  choked  with  snags  and  stumps,  and  obstructed 
by  overhanging  trees,  and  above  the  Moccasin  Track  the  river  was 
likewise  choked  and  obstructed. 
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The  original  project  of  1889  was  first  to  clear  the  5  miles  of  channel 
in  the  river  and  Moccasin  Track  from  the  lower  end  of  Turners  Cut  to 
the  original  terminus  of  the  canal,  to  permit  boats  passing  through  the 
canal  to  avoid  Turners  Cut,  which  had  shoaled;  and,  second,  to  clear 
out  the  river  6  miles  farther  to  Lebanon  bridge,  for  navigation  by  pole 
or  flat  boats,  at  an  estimated  cost  of  $9,000. 

By  letter  of  August  3, 1892,  the  Chief  of  Engineers  authorized  the 
application  of  $3,000,  appropriated  by  act  of  July  13,  1892,  to  be 
restricted  to  the  removal  of  such  obstructions  from  the  channel  below 
the  lower  mouth  of  Turners  Cut  as  interfere  with  boats  of  the  draft 
(about  3  feet)  that  can  be  carried  through  the  canal,  since  as  great  a 
draft  can  be  carried  through  Turners  Cut,  and  because  boats  traversing 
the  canal  continued  to  use  Turners  Cut  in  preference  to  the  sinuous  and 
longer  route  in  the  river  and  Moccasin  Track,  where  a  practicable 
channel  had  been  cleared  for  them  in  1891,  and  because  of  the  very 
small  amount  of  commerce,  merely  by  flat  or  pole  boats,  in  the  river 
above. 

The  sum  of  $4,507.15  had  been  expended  to  June  30,  1894. 

At  that  date,  for  boats  of  the  draft  that  can  navigate  the  canal,  the 
river  channel  was  unobstructed  up  to  the  entrance  of  the  canal  at  the 
lower  mouth  of  Turners  Cut. 

Xo  worit  has  been  done  upon  the  river  during  the  fiscal  year  ended 
J  une  30, 1895.     The  expenditures  amounted  to  $61.15  for  office  expenses. 

Jiilyl,  1894,  balance  unexpended $1,498.85 

Ambnnt  appropriated  by  act  of  August  17,  1894 1,000.00 

2,498.85 
June  30,  1895,  amount  expended  during  fiscal  year 61. 15 

July  1,  1895,  balance  unexpended 2,437.70 

(See  Appendix  J  9.) 

10.  Mackeys  Greekj  North  Carolina. — [This  work  was  in  charge  of  Maj. 
W.  S.  Stanton,  Corps  of  Engineers,  until  January  15,  1895.)  When 
the  United  States  began  to  improve  it  in  1892  the  depth  was  only  7 
feet  in  the  somewhat  circuitous  channel  on  the  shoal  at  the  mouth  of 
the  creek  in  Albemarle  Sound. 

The  project  of  1889  was  to  dredge  a  straight  channel  9  feet  deep,  100 
feet  wide,  and  about  2,100  feet  long  through  the  shoal,  modified  in  May, 
1892,  by  increasing  the  width  of  the  channel  to  140  feet. 

To  June  30, 1894,  $14,640.10  had  been  expended  uiK)n  this  improve- 
ment, and  a  channel  2,200  feet  long,  140  feet  wide,  and  9  feet  deep  had 
been  dredged  through  the  shoal  in  completion  of  the  project. 

During  the  fiscal  year  ended  June  30, 1895,  $68.19  was  expended  for 
office  expenses. 

July  1, 1894,  balance  unexpended $464.49 

June  30,  1896,  amount  expended  during  fiscal  year 68. 19 

July  1,  1895,  balance  unexpended 396.30 

(See  AppAidix  J  10.) 

11.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— The  schooner  Briton  M.  Tilton,  sunk  in  from  3  to  7  feet  of  water 
at  low  tide  in  the  mouth  of  Smiths  Creek,  Virginia,  was  reported  an 
obstruction  to  navigation  and  its  removal  was  authorized. 

The  work  of  removing  this  wreck  was  commenced  April  17, 1895,  and 
finished  April  27,  1895;  the  cost  of  the  removal  was  $290. 
(See  Appendix  J  11.) 
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15.  Survey  of  waterways  connecting  Dismal  Swamp  Ganal^  Virginia^ 
fvith  the  sounds  of  North  Carolina. — This  survey,  provided  for  by  the 
river  and  harbor  act  of  August  17,  1894,  had  not  been  begun  at  the 
close  of  the  fiscal  year,  but  preparations  are  being  made  to  commence 
it  early  in  the  fiscal  year  1896. 

Amount  appropriated  by  act  of  Angpst  IT,  1894 $5,000.00 

June  30,  1895,  amount  expended  during  tiscal  year 74. 01 

July  1,1895,  balance  unexpended 4,925.99 

(See  Appendix  J  12.) 

EXAJMINATIONS  AND  SURVEY  MADE  IN  COMPLIANCE  WITH   RIVER  AND 
HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examinations  and  survey  of  the  following  localities, 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  engineer, 
Capt.  T.  L.  Casey,  Corps  of  Engineers,  and  reports  thereon  submitted 
through  the  division  engineer: 

1.  Preliminary  examination  of  Lyons  Creek,  Virginia. — Captain  Casey 
submitted  report  of  examination  December  14,  1894.  He  is  of  opinion 
that  this  creek  is  not  worthy  of  improvement  by  the  General  Govern- 
ment, and  his  views  are  concurred  in  by  the  division  engineer,  Col. 
William  P.  Craighill,  Corps  of  Engineers,  and  by  this  ofQce.  The  re- 
port was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No. 
139,  Fifty-third  Congress,  third  session.    (See  also  Appendix  J  13.) 

2.  Preliminary  examination  of  Deep  Creek  Branch  of  Elizabeth  River, 
Virginia,  with  a  view  of  obtaining  a  depth  equal  to  that  of  the  Lake  Drum- 
mond  Canal,  formerly  the  Dismal  Swamp  Canal. — Captain  Casey  sub- 
mitted report  of  examination  December  17, 1894.  It  is  his  opinion, 
concurred  in  by  the  division  engineer  and  by  this  ofQce,  that  the  chan- 
nel of  Deep  Creek  is  not  at  present  worthy  of  improvement  by  the  Gen- 
eral Government.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Ex.  Doc.  No.  154,  Fifty- third  Congress,  third  session.  (See  also 
Appendix  J  14.) 

3.  Preliminary  examination  of  Western  Branch  of  Elizabeth  River, 
Virginia. — Captain  Casey  submitted  report  of  examination  January  12, 
1895.  It  is  his  opinion  and  that  of  the  division  engineer,  ooncurretl  in 
by  this  office,  that  the  locality  is  worthy  of  improvement  by  the  General 
Government.  The  necessary  maps  upon  which  to  base  an  estimate  of 
cost  of  the  improvement  are  on  lile  in  the  office  of  the  local  engineer. 
The  rejK)rt  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  218,  Fifty-third  Congress,  third  session.    (See  also  Appendix  J  15.) 

4.  Survey  of  Nandua  Creek,  Virginia. — The  river  and  harbor  act  of 
August  17,  1894,  in  the  item  making  an  appropriation  for  improving 
Nansemond  River,  Virginia,  provides  for  a  survey  with  estimate  for  the 
improvement  of  Nandua  Creek. 

Captain  Casey,  under  date  of  June  17, 1895,  submits  his  report  of  the 
results  of  the  survey  thus  provided  for,  in  which  he  states  that  the 
depths  within  the  bar  are  ample  at  present  for  all  commercial  needs,  and 
a  straight  channel  100  feet  wide  and  8  feet  deep  at  mean  low  water 
across  the  bar  is  the  only  relief  now  sought.  Such  a  channel  he  esti- 
mates may  be  dredged  at  a  cost  of  $6,000,  but  he  states  that  this  chan- 
nel would  certainly  not  prove  permanent. 

A  preliminary  examination  of  this  creek  was  made  to  comply  with 

provisions  of  the  river  and  harbor  act  of  September  19, 1890,  and  the 

report  of  the  results  of  that  examination  was  submitted  to  Congress 

and  printed  in  House  Ex.  Doc.  No.  290,  Fifty-hrst  Congress,  second 
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session.  (See  also  Annual  Report  of  the  Chief  of  Engineers,  1891,  Part 
II,  pp.  1283-1285.)  It  was  then  stated  that  the  locality  was  not  worthy 
of  improvement  by  the  General  Government. 

Captain  Casey's  report  'of  the  recent  survey  is  submitted  herewith. 

(See  Appendix  J  16.) 

IMPROVEMENT  OP  CERTAIN  RIVERS  AND  HARBORS  IN  NORTH  CARO- 
LINA AND  SOUTH  CAROLINA. 

This  district  was  in  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  En- 
gineers, with  Lieut.  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  under  his 
immediate  orders;  Division  Engineers,  Col.  William  P.  Craighill,  Corps 
of  En^neers,  to  May  18, 1895,  and  Lieut.  Col.  Peter  C.  Hains,  Corps 
of  Engineers,  since  that  date. 

1.  Ocracoke  Inlety  North  Carolina. — ^In  1828  vessels  drawing  9  feet 
could  cross  the  ocean  bar  and  enter  the  inlet  at  low  water,  but  imme- 
diately within  the  inlet  their  passage  to  Pamlico  Sound  was  barred  by 
the  inner  shoals,  over  which  not  more  than  5  feet  could  be  carried. 

For  the  improvement  of  these  inner  shoals  the  project  of  1827  was 
to  dredge  a  cut  10  feet  deep  at  high  water  and  400  feet  wide  at  the 
head  of  Wallace  Channel.  Dredging  was  commenced  in  1830,  and  the 
depth  was  increased  ^  feet  by  the  expenditure  of  $133,732.40  to  1837, 
when  the  improvement  ivas  abandoned  because  of  the  shoaling  of  the 
dredged  channel  and  destruction  by  a  gale  of  a  jetty  built  to  prevent 
that  shoaling. 

May  14, 1894,  the  project  was  modified  to  dredge  Teachs  Hole  Swash 
Channel  to  the  depth  of  9  feet  and  width  of  400  feet,  at  an  estimated 
cost  of  $29,339.38;  or,  if  that  channel  shoal  so  rapidly  as  to  make  its 
abandonment  advisable,  to  dredge  a  cut  9  feet  deep  and  300  feet  wide 
at  the  head  of  Blairs  Channel,  at  an  estimated  cost  of  $28,000. 

To  June  30, 1894,  $10,020.41  had  been  expended. 

At  that  date  surveys  had  been  made  during  three  seasons,  1891, 1892, 
and  1893,  embracing  a  large  area  of  the  shoals,  and  current  and  tidal 
observations  in  the  three  x)rincipal  channels  whose  depth  and  condition 
remained  unchanged. 

July  9,  1894,  the  project  was  again  modified  to  dredge  cuts  9  feet 
deep  at  mean  low  water  and  300  feet  wide,  about  5,000  feet  long  at  the 
the  head  of  Wallace  Channel  and  about  700  feet  long  in  Beacon  Island 
Slue,  at  an  estimated  cost  of  $51,513.39,  to  obtain  a  channcd  9  feet  deep 
from  the  inlet  through  the  inner  shoals  to  Pamlico  Sound. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1895, 
a  cut  had  been  dredged  at  the  head  of  Wallace  Channel  1,945  feet  long 
and  120  feet  wide,  115  feet  long  and  90  feet  wide,  235  feet  long  and  60 
feet  wide,  and  25  feet  long  and  30  feet  wide,  to  the  depth  of  9  feet  at 
mean  low  water. 

July  1, 1894,  balance  unexpended $95,012.27 

June  30, 1895,  amount  expended  during  fiscal  year 3, 931. 18 

July  1 ,  1895,  balance  unexpended 91, 061. 09 

July  1,1895,  outstanding  liabilities $4,473.62 

July  1, 1895,  Hmount  covered  by  uncompleted  contriicts 62, 991. 29 

67,464.91 

July  1, 1895,  balance  available 23,616.18 

(See  Appendix  K  1.) 

2.  Fishing  Creek,  North  Carolina. — ^From  its  confluence  with  the  Tar 
River,  94  miles  above  Pamlico  Sound,  for  about  50  miles  up  to  Bellunys 
Mill,  Fishing  Creek  averages  about  75  to  100  feet  wide  and  has  a 
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cbannel  of  good,  practicable  width,  for  small  steamboats.  September  19, 
1890,  when  the  first  appropriation  was  made  for  its  imi)rovement,  the 
controlling  channel  depth  on  its  bars  was  3  feet  at  the  average  high- 
water  stage  of  winter  and  spring.  From  its  mouth  about  17  miles  to 
Savages  bridge  the  channel  was  more  or  less  obstructed  by  submerged 
snags;  for  the  lower  and  greater  part  of  the  25. miles  thence  to  the 
vicinity  of  the  Wilmington  and  Weldon  Eailroad  bridge  it  was 
obstructed  by  many  submerged  snags  and  by  large  masses  of  trees 
and  logs,  forming  in  many  places  dense  barricades  spanning  the  creek 
and  making  its  descent  slow  and  tedious  in  a  skifi*. 

From  the  railroad  bridge  about  eight  miles  up  to  Bellamys  Mill  the 
channel  was  impracticable  on  account  of  its  sinuous  character  aronnd 
a  short  ledge  of  rock,  masses  Of  rock  projecting  from  the  concave  bank 
at  six  sharp  bends,  many  leaning  trees,  and  more  or  less  submerged 
snags.    In  summer  the  channel  depth  is  but  a  few  inches. 

The  project  of  1889  is  "to  clear  out  its  natural  obstructions  from  its 
mouth  up  to  Bellamys  Mill,  at  a  total  expense  of  about  $25,000." 

No  money  has  been  expended  upon  its  improvement  to  June  30, 1895, 
as  the  benefit  to  navigation  resulting  from  improvement  of  the  creek 
would  be  very  restricted  and  not  commensurate  with  the  cost,  and  the 
subject  was  reported  to  Congress  on  pages  1377  to  1380  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1893,  for  its  further  instructions, 
which  are  still  awaited. 

July  1,  1894,  balance  unexpended $15,000.00 

July  1, 1895,  balance  unexpended 15,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  2.) 

3,  Famlico  and  Tar  BiverSj  Forth  Carolina. — (One  river,  called  the 
Pamlico  below  and  the  Tar  above  Washington.)  When  the  United 
States  began  to  improve  it,  in  1877,  its  channel  was  obstructed  in  two 
places  below  Washington  by  piles;  just  below  Sparta  by  scuttled  light- 
ers; 1  mile  below  Tarboro  by  the  wreck  of  a  steamer;  immediately 
below  Washington  by  a  bar  with  a  depth  of  5  feet  at  low  water  on  its 
crest  in  the  channel.  Between  Washington  and  Tarboro  the  available 
depth  exceeded  2  to  3  feet  not  more  than  eight  months  annually,  and 
above  Washington  the  entire  river  was  more  or  less  obstructed  by 
8nags,  logs,  and  stumps  in  the  channel  and  by  trees  overhanging  from 
its  banks. 

The  project  is  that  adopted  in  1875  to  secure  by  dredging  and  removal 
of  war  obstructions  a  clear  and  safe  channel,  9  feet  deep  at  low  water, 
ux>  to  Washiugton,  extended  in  1879  to  clear  a  channel  60  feet  wide,  3 
feet  deep  at  low  water,  22  miles  farther  to  Greenville,  and  20  inches 
deep  at  low  water  26  miles  farther  to  Tarboro;  again  extended  in  1889 
to  clear  the  river  to  its  natural  dimensions  40  miles  farther  to  Little 
!Fall,2  miles  below  Rocky  Mount,  by  removal  of  war  obstructions,  snags, 
logs,  stumps,  and  overhanging  trees,  at  a  total  final  cost  estimated  in 
1891  at  $137,200. 

To  June  30, 1894,  $87,474.8^  had  been  expended  upon  this  work. 

At  that  date  there  was  an  unobstructed  channel,  8  feet  deep  at  ordi- 
nary stages,  from  the  mouth  up  39  miles  to  Washington,  whence,  22 
miles  to  Greenville,  the  channel  prescribed  in  the  project  had  been 
obtained,  while  from  Greenville  26  miles  to  Tarboro  the  obtaining  and 
maintenance  of  the  depth  of  20  inches  prescribed  in  the  project  was 
tmcertain,  owing  to  the  changes  continually  occurring  in  ijie  shoals. 
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From  Tarboro  up  40  miles  to  Little  Falls  the  cliannel  had  been  twice 
cleared  of  snags^  but  the  ouly  navigation  was  by  one  small  steam  flat- 
boat,  running  i)rincipally  as  a  tender  to  an  oil  mill  3  miles  above  Tarboro. 
The  amount  applied  during  the  fiscal  year  ending  June  30, 1895,  has 
been  for  the  maintenance  of  plant  only,  and  no  work  has  been  done 
upon  the  river  owing  to  the  high  stage  of  water. 

July  1, 1894,  balance  unexpended $644. 21 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

10, 644. 21 
June  30, 1895,  amount  expended  during  fiscal  year 1, 067. 97 

July  1, 1895,  balance  unexpended 9, 576. 24 

July  1,  1895,  outstanding  liabilities 49.47 

July  1,  1895,  balance  available 9,526.77 

(Amonnt  (estimated)  required  for  completion  of  existing  project 39, 200. 00 
Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  K  3.) 

i.  Contentnia  CreeJc^  North  Carolina. — When  the  United  States  began 
to  improve  it,  in  1881,  it  was  badly  choked  with  fallen  timber,  snags, 
logs,  and  stumps;  also  obstructed  by  sand  bars,  and  navigation  ren- 
dered exceedingly  difficult,  in  many  places  next  to  impossible,  by  the 
dense  overhanging  growth. 

The  project  of  1881  is,  by  clearing  it  of  these  obstructions,  to  obtain, 
jfrom  its  confluence  with  the  Neuse,  63  miles,  to  Stantousburg,  a  depth 
of  not  less  than  3  feet  during  the  higher  stages  of  about  nine  months' 
duration  annually,  at  a  cost,  estimated  in  1888,  at  $77,500. 

To  June  30, 1894,  $58,318.44  had  been  expended  upon  this  work. 

At  that  date,  so  far  as  regards  snags,  logs,  and  overhanging  obstruc- 
tions, the  creek  was  in  good  navigable  condition  for  boats  of  the  draft 
that  could  pass  through  Spring  Slough,  about  1  mile  above  the  mouth, 
where  the  bed  for  about  one- fourth  of  a  mile  consists  of  an  interwoven 
mass  of  live  roots  of  trees. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1895, 
the  channel  was  again  cleared  of  snags  carried  into  it  by  storms  and 
caving  banks,  and  there  were  removed  from  the  channel  411  snags,  369 
logs,  107  stumps,  and  218  trees,  and  from  the  banks  263  trees  were  cut 
and  pulled  back  and  41  trees  trimmed. 

July  I,  1894,  balance  unexpended $685.86 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

10,685.86 
June  30,  1895,  amount  expended  during  fiscal  year 2, 784. 02 

July  1,  1895,  balance  unexpended 7, 901. 84 

July  1,  1895,  outstaudiug  liabilities 414. 48 

July  1,  1895,  balance  available 7,487.36 

Amonnt  (estimated)  required  for  completion  of  existing  project 8, 500. 00 

Submitted  in  compliance  with  reciuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  4.) 

5.  Trent  River^  North  Carolina. — Wlien  the  United  States  began  to 
improve  it,  in  1879,  the  river  was  coin])aratively  free  from  obstructions 
from  Newbern,  18  miles,  to  Pollocksville,  between  which  points  a  draft 
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of  6  feet  could  be  carried  at  low  water.  Above  Pollocksville  it  was 
obstructed  by  bars  of  sand  aud  rock,  and  especially  by  great  numbers 
of  snags  in  the  1 1  miles  from  Lower  Quaker  bridge  up  to  Trenton. 
One  steamer  ran  regularly  to  Pollocksville  and  one  occasionally  9 
miles  farther,  to  Lower  Quaker  bridge,  above  which  point  navigation 
was  confined  to  fiatboats  and  rafts. 

The  project  of  1S79  was  to  secure  a  channel  3  feet  deep  at  low  sum- 
mer stage  from  Pollocksville  to  Trenton  by  removing  all  obstructions 
and  dredging  a  cut  50  feet  wide  through  the  shoals  at  a  cost  estimated 
in  1887  at  $59,000. 

In  1889  the  project  was  extended  to  remove  obstructions  to  permit 
navigation  by  small  steamboats  33  miles  above  Trenton  and  by  pole 
boats  6^  miles  farther,  to  Upper  Quaker  bridge,  at  an  additional  cost  of 
$13,000,  the  two  projects  aggregating  $72,000. 

To  June  30, 1894,  $60,055.63  had  been  expended  upon  this  work. 

At  that  date  the  channel  had  been  well  cleared  and  several  times 
well  recleared  of  snags  up  to  Trenton;  a  channel  which  had  been 
dredged  50  feet  wide  and  3  feet  deep  through  several  shoals  of  sand 
in  the  IJ  miles  next  below  Trenton  had  shoaled  and  been  partially 
redredged  so  that  2.3  feet  could  be  carried  up  to  Trenton  at  low  water: 
the  turning  basin  at  Trenton  had  also  been  dredged,  shoaled,  and 
redredged. 

The  amount  applied  during  the  fiscal  year  ending  June  30, 1895,  has 
been  for  surveys,  office  expenses,  and  commencement  of  dredging. 

July  1,  1894, balance  unexpended '., $712.74 

Amount  appropriated  by  act  of  August  17, 1894 4,000.00 

4, 712. 74 
June  30,  1895,  amount  expended  during  fiscal  year 1^  048. 66 

July  1,  1895,  balance  unexpended 3,664.08 

July  1,  1895,  outstanding  liabilities 416.05 

July  1,  1895, balance  available 3,248.03 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  a866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  5.) 

6.  Neune  Eiver^  North  Carolina, — When  the  United  States  began  to 
improve  it  in  1878,  the  minimum  channel  depth  during  nine  months 
annually  was  9  feet  from  the  pouth  40  miles  up  to  Newbern,  4  feet 
thence  60  miles  to  Kinston,  3  feet  46  miles  farther  to  Goldsboro,  and  2 
feet  thence  53  miles  to  Smithfield.  Between  Newbern  and  Kinston 
there  were  long  stretches  of  shoals,  upon  at  least  one  of  which  the  depth 
at  low-water  season  was  only  about  18  inches.  The  channel  was 
obstructed  at  two  points  below  Newbem,  and  at  two  between  Xewbern 
and  Kinston,  by  inclined  iron-pointed  spars  and  boxes  or  vessels  or  cribs 
filled  with  stones.  From  Contentnia  Creek  iip  119  miles  to  Smithfield 
the  river  was  badly  obstructed  by  overhanging  trees  and  by  dense 
masses  of  logs  and  snags  in  the  channel. 

The  project  of  1871,  as  modified  or  extended  in  1878, 1879, 1880,  and 
1883,  was  to  remove  the  war  obstructions,  to  clear  the  channel  to  Smith- 
field  of  all  snags,  logs,  and  overhanging  trees,  to  contract  the  channel- 
way  by  jetties  so  as  to  insure  during  the  entire  year  an  unobstructed 
8-foot  navigation  to  Newbern,  a  similar  4-foot  navigation  to  Kinston, 
and  during  nine  months  annually  a  3-foot  navigation  to  Smithfield,  at 
a  total  final  estimated  cost  of  $374,000.  gitized  byGoOQlc 
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To  June  30, 1895,  $267,878.82  had  been  expended  upon  this  work. 

At  that  date  there  was  a  good  navigable  channel  8  feet  deep  to  New- 
bem,but  between  Newbern  and  the  mouth  of  theOontentnia,on  seven 
shoals,  aggregating  about  li  miles  of  channel  length,  and  between  the 
mouth  of  til e  Contentnia  ana  Kinston,  at  many  short  crossings,  aggre- 
gating about  1 J  miles  in  length,  the  depth  was  less  than  that  prescribed 
in  the  project. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1895, 
the  main  piles  had  been  driven  for  4,050  linear  feet  of  sheet-pile  jetties 
and  220  feet  of  shore  connections  built  on  the  four  worst  shoals  between 
i^ewbern  and  the  mouth  of  the  Contentnia. 

July  1, 189i,  balance  unexpended $15,372.91 

Amount  appropriated  by  act  of  August  17,  1894 7, 000. 00 

22, 372. 91 
June  30,  1895,  amount  expended  daring  fiscal  year 8, 672. 80 

July  1, 1895,  balance  unexpended 13,700.11 

July  1, 1895,  outstanding  liabilities 76.45 

July  1, 1895,  balance  available -...     13,623.66 

{Amount  (estimated)  required  for  completion  of  existing  project 84, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscalyearendmg  June30, 1897      7, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  K  6.) 

7.  Inland  waterway  between  Xewbern  and  Beaufort,  N.  C.  (via  Feuse 
and  Clubfoot  rivers,  Clubfoot  and  Ilarlowe  Canal,  and  Harlowe  and 
Newport  rivers  to  Beaufort  Harbor). — When  the  United  States  began 
to  improve  it,  in  1885,  that  part  of  the  waterway,  18  miles  in  length, 
across  the  peninsula  between  the  Neuse  River  and  Bogue  and  Core 
sounds,  embracing  15.5  miles  of  natural  channel  connected  at  the  sum- 
mit by  the  Clubfoot  and  Harlowe  Canal,  was  navigated  by  boats  15  feet 
wide  with  a  draft  of  1  foot  at  low  water  and  about  2J  feet  at  high 
water. 

The  project  of  1884  is  to  obtain  a  channel  30  feet  wide  at  bottom  and 
5  feet  deep  at  mean  low  water  across  the  peninsula,  J[>y  dredging  in 
Clubfoot,  Newport,  and  Harlowe  rivers  and  by  improvement  of  the 
canal,  at  a  cost  estimated  in  1886  at  $92,000. 

To  June  30,  1894,  $27,520.48  had  been  expended  upon  this  work. 

At  that  date  an  excellent  channel  13,000  feet  long,  30  feet  wide,  and 
5  feet  deep  at  low  water  had  been  dredged  through  the  worst  portions 
of  Harlowe  Creek,  permitting  through  the  natural  channels  a  draft  as 
great  as  can  be  carried  through  the  canal,  which  is  still  owned  and  but 
poorly  maintained  by  the  Albemarle  and  Chesapeake  Canal  Company. 

The  money  applied  during  the  fiscal  year  ending  June  30, 1895,  was 
for  the  services  of  a  traffic  observer  and  for  inspection. 

Julj'  1,  1894,  balance  unexpended $7, 512. 12 

June  30,  1895,  amount  expended  during  fiscal  year 221. 64 

July  1,  1895,  balance  unexpended 7, 290. 48 

July  1, 1895,  outstfiuding  liabilities 5. 50 

July  1,  1895,  balance  available 7,284.98 

i  Ainonnt  (estimated)  required  for  completion  of  existing  project 57, 000. 00 

<  Submitted  in  complianco  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  7.)  oi„.ed  by  GoOgk 
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8.  Harbor  at  Beaufort^  N,  0. — ^When  its  improvement  by  the  United 
States  (begun  in  1836)  was  resomed  in  1881,  the  erosion  of  Fort  Macon 
and  Shackleford  points  and  wideningr  of  the  entrance  between  them 
caused  serious  shoaling  of  the  channel  inside  the  bar,  across  which  there 
was  then  a  mid-channel  depth  of  not  less  than  15.3  feet  at  low  water. 
Within  the  harbor  from  the  Bulkhead  Channel  a  draft  of  only  2  feet  at 
low  water  could  be  carried  to  the  wharves  at  Beaufort. 

The  projet^t  of  1881  was  to  stop  the  erosion  at  Fort  Macon  and  Shackle- 
ford  points  by  jetties  to  prevent  the  widening  and  shoaling  of  the  en- 
trance; to  dredge  a  channel  200  feet  wide  and  ^  feet  deep  at  low  water 
from  the  Bulkhead  Channel  1,950  feet  to  the  wharves  at  Beaufort,  and 
to  dredge  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  water 
from  the  6-foot  contour  leading  to  Korth  River,  a  distance  of  12,670  feet. 

In  1887  the  project  was  modified  by  postponing  for  the  present  the 
dredging  of  the  cut  through  the  Old  Town  Channel  to  North  River  and 
by  reducing  to  the  width  of  100  feet  and  depth  of  6  feet  the  channel  to 
be  dredged  from  the  Bulkhead  Channel  to  Beaufort;  and  in  1890  the 
project  was  again  modified  by  increasing  the  latter  dredging  to  the 
depth  of  7  feet.  The  cost  of  executing  the  project  was  estimated  in 
1887  at  $163,000. 

To  June  20, 1895,  8140,606.11  had  been  expended  upon  this  work. 

At  that  date  the  erosion  of  Fort  Macon  and  Shackleford  points  had 
been  arrested,  and  a  cut  100  feet  wide  and  7  to  8  feet  deep  at  low  water 
had  been  dredged  between  the  Bulkhead  Channel,  a  distance  of  1,895 
feet,  and  the  channel  along  the  wharves  at  Beaufort ;  but  at  the  entrance 
to  the  Bulkhead  Channel  from  the  main  channel  of  the  harbor  a  shoal 
had  formed  upon  which  the  depth  was  5.6  feet  at  low  water,  but  which 
afterwards  diminished  to  4.1  feet. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1895, 
a  cut  800  feet  long,  100  feet  wide,  and  5  feet  deep  at  low  water  has  been 
dredged  through  the  Bulkhead  Channel  Shoal,  and  the  jetties,  groins, 
and  sand  fences  for  the  preservation  of  Fort  Macon  and  Shackleford 
points  have  been  kept  in  repair,  and  jetties  at  the  latter  extended  where 
erosion  was  threatened. 

July  1,  1894,  balance  unexpended $9,759.54 

June  30,  1895,  amount  expended  during  fiscal  year 6, 421. 85 

July  1,  1895,  balance  unexpended 3, 337. 69 

July  1,  1895,  outstanding  liabilitie«l 433.10 

Jnly  1, 1895,  balance  available 2,904.59 

r  Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1897      5, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  K  8.) 

9.  Inland  waterway  bettceen  Beaufort  Harbor  and  New  River ^  Nortli 
Carolina, — When  the  first  appropriation  was  made  in  1886,  there  were 
in  the  28  miles  in  Bogue  Sound  from  Beaufort  to  Swansboro  six  shoals 
aggregating  about  4  miles  in  length,  over  which  not  more  than  18 
inches  could  be  carried  at  low  water.  Elsewhere  the  channel  was  not 
less  than  3  feet  deep.  From  Swansboro  22  miles  to  New  Kiver,  the 
route  followed  intricate  tidal  channels,  varying  from  1,000  to  12  feet  in 
width  and  10  feet  to  6  inches  in  depth  at  ordinary  low  water. 

The  project  adopted  in  1885  embraced  only  that  part  of  the  route 
from  Beaufort  to  Swansboro,  and  is  to  obtain  a  channel  of  the  minimum 
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depth  of  3  feet  and  width  of  100  feet  by  dredging  through  all  the 
shoals,  at  an  estimated  cost  of  $50,000. 

To  June  30,  1894,  $31,255.40  had  been  expended  upon  this  work  for 
this  purpose. 

At  that  date  a  channel  of  the  variable  widths  of  40,  CO,  and  100  feet 
and  not  less  than  3  feet  deep  at  low  water  liad  been  obtained  by  dredg- 
ing through  6  shoals,  aggregating  4.12  miles  in  length,  but  at  two 
localities  aggregating  1,927  feet  between  shoals  which  had  been  dredged, 
there  was  a  depth  of  less  than  3  feet,  and  at  the  shoalest  point  of  only 
2,5  feet  at  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
has  been  applied  to  surveys  only  and  to  entering  into  contract  for 
dredging. 

Jnly  1, 1894,  balance  unexpended $8,754.81 

Amount  appropriated  by  act  of  August  17, 1894 2,500.00 

ll,2i>4.81 
June  30,  1895,  amount  expended  during  fiHcai  year 701. 59 

July  1, 1895,  balance  unexpended 10,553.22 

July  1, 1895,  outstanding  liabilities $21. 99 

J  uly  1, 1895,  amount  covered  by  uncompleted  contracts 9, 700. 00 

9,721.99 

July  1, 1895,  balance  available 831.23 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      1, 000. 00 
Submitted  in  cumpliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  9.) 

10.  Inland  tcaterway  between  New  River  and  Swanshoro^  N.  C. — When 
the  first  appropriation  was  made,  September  19, 1890,  for  its  improve- 
ment the  crooked  and  intricate  tidal  channel  which  this  waterway  fol- 
lows 22  miles  through  the  marshes  between  the  mainland  and  outlying 
sand  banks  had  at  ordinary  low  wat^r  a  minimum  depth  of  about  6 
inches  upon  the  shoaJs  or  "divides,"  where  the  tides  meet  between  the 
four  inlets  to  it  from  the  ocean,  and  varied  from  12  to  1,000  feet  in 
width. 

The  project  of  1889  is  to  dredge  a  channel  40  feet  wide  and  4  feet 
deep  at  high  water  through  the  shoals,  at  a  cost  estimated  at  $43,000. 

To  June  30,  1894,  8620  had  been  spent  in  surveying  the  shoals. 

To  this  date,  June  30,  1895,  no  work  has  been  done,  because  the 
Wrightsville  and  Onslow  Navigation  Company  claims  to  control  the 
waterway  under  an  act  of  the  State  of  North  Carolina  of  February  13, 
1889.  (See  House  Ex.  Doc.  No.  26,  Fifty-second  Congress,  first  session ; 
also  p.  1147  Annual  Report  Chief  of  Engineers,  1892.) 

July  1,  1894,  balance  unexpended $4,380.00 

J  une  30,  1895,  amount  expended  during  fiscal  year 2. 19 

July  1,  1895,  balance  unexpended 4,377.81 

i  Amount  (estimated)  required  for  completion  of  existing  project 38,000.00 

<  Submitted  in  compliance  with  requirements  uf  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  K  10.) 

11.  Xew  River,  North  Carolina. — In  188G,  when  the  United  States 
began  the  improvement,  there  was  around  Cedar  Bush  Marsh,  1 J  miles 
above  the  mouth,  a  eircuitous  channel  in  which  the  depth  was  less 


Digitized  by 


Google 


RIVER   AND   HARBOR   IMPROVEMENTS.  185 

than  4  feet  on  two  slioals,  and  around  Wrights  Island,  700  yards  above 
the  bar,  a  circuitous  channel  but  not  less  than  5  feet  deep  at  mean  low 
water.  Except  around  Cedar  Bush  Marsh  4  feet  could  be  carried  from 
the  ocean,  23  miles,  to  Jacksonville. 

The  project  of  1882  was  to  straighten,  widen  to  150  fe<Jt,  and  deepen 
to  5  feet  at  mean  low  water,  the  channel  around  the  marsh  by  dredging, 
at  an  estimated  cost  of  $40,000. 

The  project  of  1885  was  to  dredge  a  straight  channel  4  feet  deep  at 
mean  low  water,  150  feet  wide,  and  5,710  feet  long  through  Cedar  Bush 
Marsh,  instead  of  improving  the  channel  around  it;  also  to  dredge  a 
channel  4  feet  deep,  150  feet  wide,  and  1,200  feet  long  through  Wrights 
Island  to  replace  the  circuitous  channel  around  it. 

August  9, 1892,  the  project  was  modified  to  leave  the  cut  through 
Wrights  Island  100  feet  wide,  as  then,  instead  of  making  it  150  feet 
wide,  and  Juno  18, 1894,  the  project  was  again  modified  to  improve  by 
a  training  wall  and  by  dredging  the  channel  around  Cedar  Bush  Marsh 
in  place  of  the  cut  made  through  the  marsh,  which  had  to  be  abandoned 
in  consequence  of  shoaling  at  its  upper  extremity. 

To  June  30, 1894,  $21,613.62  had  been  expended  upon  this  improve- 
ment. 

At  that  date  there  was  a  good  channel  3.7  feet  deep  through  Wrights 
Island,  but  a  depth  of  only  3  feet  at  low  water  on  the  shoals  in  the  chan- 
nel around  Cedar  Bush  Marsh. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1896, 
by  building  a  training  dike  1,495  feet  long  and  by  a  little  dredging,  the 
depth  of  4  feet  has  been  obtained  through  the  shoals  in  the  channel 
around  Cedar  Bush  Marsh,  and  there  is  now  that  depth  from  the  mouth 
to  Jacksonville  as  designed  in  the  project,  except  for  400  feet  at  the 
upper  end  of  Wrights  Island,  where  the  least  depth  in  the  channel  is 
3.4  feet. 

July  1,  1894,  balance  unexpended $11, 473. 68 

J  one  30,  1895,  amount  expended  during  fiscal  year 6, 635. 64 

Jaly  1,  1895,  balance  unexpended 4, 838. 04 

July  1,  1895.  outstanding  liabUities 157.53 

July  1, 1895,  balance  avaUable 4,680.51 

i  Amount  (estimated)  required  for  completion  of  existing  project 7, 000.  GO 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  11.) 

13.  North Uast  (Cape  Fear)  River ,  North  Carolina. — When  the  United 
States  began  to  improve  it  in  1890  a  draft  of  at  least  6  feet  could  be 
carried  up  4d  miles  to  Bannermans  bridge  at  lowest  stage.  From 
Bannermans  bridge  55  miles  up  to  Kornegays  bridge  the  river  is  so 
shallow  its  navigation  even  by  flatboats  is  not  usually  practicable  for  any 
periods  of  considerable  duration,  but  is  dependent  upon  freshet  stages, 
and  therefore  intermittent  at  all  seasons  of  the  year.  Above  Banner- 
mans bridge  it  was  badly  obstructed  by  snags  and  overhanging  trees. 

The  project  of  1889  is  to  clear  the  channel  to  its  natural  depth  and 
to  a  good  width  for  small  light  draft  steamers  up  to  Hallsville  and  for 
pole  boats  up  to  Kornegays  bridge,  at  an  estimated  cost  of  $30,000. 

To  June 30, 1894,  $8,272.28  had  been  expended  upon  tliis  improvement. 

At  that  date  the  channel  had  been  cleared  of  snags  and  overhanging 
trees  up  to  within  3  miles  of  Kornegays  bridge. 

No  work  has  been  done  during  the  fiscal  year  ending  June  30, 1895. 
The  amount  expended  has  been  applied  to  the  plant.  ^  j 
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July  1,  1894,  balance  unexpended ^ $1, 99^.  94 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

6,999.94 
June  30,  1895,  amount  expended  during  fiscal  year 1, 289. 45 

July  1,  1895,  balance  unexpended - 5,710.49 

July  1,  1895,  outstanding  liabilities 12.29 

July  1,  1895,  balance  available : 5,698.20 

(  Amount  (eatimate<l )  required  for  completion  of  existing  project 15, 000. 00 

<  Submitted  in  compliance  witti  requirements  of  sections  2  of  river  and 
(     harbor  act«  of  1866  and  1867. 

(See  Appendix  K  12.) 

13.  Black  River ^  North  Carolina. — When  the  United  States  began  to 
improve  this  river  in  1887  the  channel  from  the  mouth  24  miles  to  Point 
Caswell  was  fairly  cleared  to  a  depth  not  less  than  4  feet  at  low  sum- 
mer stages,  and  was  roughly  cleared  62  miles  farther  to  Lisbon,  with  a 
least  channel  depth  of  2|  feet  at  low  stage  in  the  10  miles  from  Point 
Caswell  to  Haws  iN^arrows;  thence  52  miles  to  Lisbon  the  depth  at  low 
summer  stage  was  18  inches  to  3  feet  on  the  shoals  and  10  to  12  feet  in 
the  i)ools. 

The  project  of  1885  was  to  apply  at  least  $10,000  to  removing  logs, 
snags,  and  overhanging  trees  i^om  the  bed  and  banks  and  rounding  off 
a  few  of  the  sharpest  l^nds  in  the  river  from  its  conlluence  with  the 
Cape  Fear  up  74  miles  to  Lisbon.  In  1893  it  was  modified  to  confine 
the  improvement  to  the  64  miles  up  to  Clear  Run. 

To  June  30, 1894,  $10,678.67  had  been  expended  upon  this  work. 

At  that  date  the  channel  had  been  cleared  of  snags  and  overhanging 
trees  up  to  Clear  Run  bridge  in  accordance  with  the  project. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1895, 
the  channel  was  cleared  of  the  snags  and  overhanging  trees  carried 
into  the  river  by  the  gales  of  September  and  October,  1894. 

July  1,  1894,  balance  unexpended $2,326. 18 

Amount  appropriated  by  act  of  August  17,  1894 2,000.00 

4,  326. 18 
June  30,  1895,  amount  expended  daring  fiscal  year 1,  684. 58 

July  1,1895,  balance  unexpended 2,641.60 

July  1,1895,  outstanding  liabilities 21.12 

July  1, 1895,  balance  available 2,620.48 

{Amount  tha^  can  be  profitably  expended  for  maintenance  in  fiscal  year 
ending  June  30, 1897 1,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  net  of  March  3, 1893. 

(See  Ap])endix  K  13.) 

14.  Cape  Fear  River  above  Wilmington^  N.  C. — When  the  United 
States  began  to  improve  it  in  1882  a  draft  of  4  feet  could  be  carried  at 
lowest  stages  47  miles  above  Wilmington  to  Kellys  Gove;  thence  68 
miles  to  Fayctteville  there  were  many  shoals,  on  some  of  which  the 
depth  was  not  more  than  12  to  14  inches  during  the  low  stage;  from 
Indian  Wells  Landing,  37  miles  above  Wilmington,  78  miles  to  Fayctte- 
ville, the  river  was  badiy  obstructed  by  snags,  logs,  and  overhanging 
trees. 

The  project  of  1881,  as  matured  in  1885  and  1886,  is  to  obtain  at  all 
times  of  the  year  a  depth  of  4  feet  from  Wilmington  73  miles  to  Eliza- 
bethtown,  and  of  3  feet  thence  42  miles  to  Fayctteville,  by  removing 
snags  and  rock  from  the  bed  and  overhanging  trees  from  the  banks^ 


RIVER   AND  HARBOR   IMPROVEMENTS.  187 

by  contracting  the  channel  by  jetties  on  tbe  shoals,  and  by  a  little 
dredging  at  a  bar  of  clay,  at  a  total  cost  estimated  in  1886  at  (472,000. 

To  June  30, 1895,  $116,189.01  had  been  expended  upon  this  work. 

At  that  date  between  Kellys  Oove  and  Elizabethtown  there  were 
16  shoals,  having  a  total  length  of  6^  miles,  on  which  the  depth  was 
less  than  4  feet  and  over  the  worst  of  which  not  more  than  2i  feet 
could  be  carried  at  low  water,  and  between  Elizabethtown  and  Fay- 
etteville  there  were  28  shoals,  having  a  total  length  of  17  miles,  on 
which  the  depth  was  less  than  3  teet  at  low  water  and  over  the  worst 
of  which  not  more  than  1  foot  could  be  carried  at  that  stage. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1895, 
570  linear  feet  of  longitudinal  jetties  of  sheet  piles  has  been  biiilt  on 
the  worst  shoals  between  Fayetteville  and  Elizabethtown  and  the  main 
piles  driven  for  1,600  linear  feet  of  longitudinal  jetties  on  the  worst 
shoals  below  Fayetteville,  and  41  miles  of  channel  has  been  cleared 
of  snags. 

The  prevalence  of  unusually  high  water  since  January  8, 1895,  has 
prevented  the  completion  of  the  latter  jetties  and  also  prevented  ascer- 
taining the  effect  of  the  former  upon  the  channel. 

July  1, 1894,  balance  unexpended $2j3Sf'.G& 

Amonnt  appropriated  by  act  of  August  17, 1894 14, 000. 00 

16,988.66 
June  30,  1895,  amonnt  expended  during  fiscal  year 6, 672. 12 

July  1, 1895,  balance  unexpended 9,716.54 

July  1,  1895,  outstanding  liabilities 38.28 

July  1,  1895,  balance  available 9,678.26 

{Amount  (estimated)  required  for  completion  of  existinj^  project 142, 750. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1897      5, 000. 00 
Submittecl  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  aud  of  sundry  civil  act  of  March  3,  1893. 

(See  Ai)pendix  K  14.) 

15.  Cape  Fear  River  at  and  helow  Wilmington^  N,  C. — The  United 
States  began  to  improve  the  river  between  the  bar  and  Wilmington  in 
1829  and  the  channel  on  the  bar  in  1853.  In  1829  the  river  was  so 
obstructed  that  vessels  drawing  more  than  10  feet  were  obliged  to 
anchor  14  miles  below  Wilmington  and  discharge  a  part  of  their  cargoes 
into  lighters.  In  1853  at  low  water  on  the  bar  the  least  mid-channel 
depth  was  7  feet  in  the  western  channel,  7i  feet  in  the  eastern  channel, 
and  8  feet  at  JS^ew  Inlet,  7  miles  above  the  mouth. 

The  original  project  of  1827  was  to  deepen  the  channel  through  the 
shoals  in  the  8  miles  next  below  Wilmington  by  contracting  it  by  jetties 
and  by  diverting  into  it  water  from  Brunswick  River  and  from  Fishing 
and  Rodmans  creeks. 

The  project  of  1853  was  to  straighten  and  deei)en  the  channel  on  the 
bar  by  building  jetties  and  a  wing  dam,  by  dredging,  by  diverting 
water  throngh  it  from  New  Inlet,  by  building  a  jetty  at  Federal  Point, 
and  by  closing  two  small  breaches  in  Zekes  Island. 

The  project  of  1870  was  to  deepen  the  bar  channel  by  closing  the 
breaches  between  Smiths  and  Zekes  islands,  with  the  ultimate  closure 
of  New  Inlet  in  view. 

The  project  of  1873  was  to  deepen  the  channel  through  the  bar,  added 
to  that  of  1870,  to  dredge  in  tbe  Baldhead  (eastern)  Channel,  to  extend 
aeross  Zekes  Island  and  beyond  it  into  the  river  the  dam  then  being 
built  to  close  the  breaches  between  Smiths  and  Zekes  islands,  and  to 
close  New  Inlet,  commencing  with  the  building  of  a  jetty  from  Federal 
Point. 
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The  project  of  1874  was  ''to  get  12  feet  at  low  water  as  high  as  the 
city  of  Wilmington"  by  dredging  a  channel  100  feet  wide  through 
Horseshoe  Shoal  below  Kew  Inlet  and  through  three  other  shoals  near 
Wilmington. 

The  project  of  1881  was  to  dredge  a  channel  2^  miles  in  length  through 
Horseshoe  Shoal  and  through  eight  other  shoals  above  it  270  feet  wide 
and  16  feet  deep  at  mean  low  water  from  deep  water  at  Smithville 
(Southport)  to  Wilmington. 

February  28, 1889,  pursuant  to  a  requirement  of  the  river  and  har- 
bor act  of  August  11, 1888,  the  cost  of  obtaining  a  channel  20  feet  deep 
at  mean  low  water  from  Wilmington  to  the  ocean  was  reported  to  be 
$1,800,000.  In  the  Annual  Report  for  1889  it  was  reported  that  an 
additional  appropriation  of  $25,000  would  be  required  to  complete  the 
project  of  1881  and  obtain  a  channel  16  feet  deep  from  Wilmington  to 
the  ocean.  By  the  river  and  harbor  act  of  September  19, 1890,  Congress 
a])propriated  $170,000  for  improving  the  Cape  Fear  River  at  and  below 
Wilmiirgton,  and  dredging  to  the  depth  of  20  feet  commenced  at  Wil- 
mington January  19, 1891,  and  ceased  at  Brunswick  River  Shoal,  4:^ 
miles  below  Wilmington,  September  7, 1892. 

Since  September  7, 1892,  work  has  been  in  progress  to  obtain  a  chan- 
nel tlirough  tbe  shoals  between  Wilmington  and  the  bar,  and  on  the 
latter  18  feet  deep  at  mean  low  water. 

To  June  30, 1894,  $2,427,584.46  (including  outstanding  liabilities)  had 
been  expended  upon  this  improvement. 

At  that  date  the  depth  of  the  channel  at  mean  low  water  was  as  fol- 
lows: From  Wilmington,  20  miles,  to  Snows  Marsh  Shoal,  18  feet, 
except  where  shoaling  had  occurred  at  the  lower  extremity  of  Lilliput 
Shoal,  where  the  depth  was  16  J  feet  and  the  bottom  of  very  soft  sludge ; 
at  Snows  Marsh  Shoal  14  feet;  on  the  inner  shoals  at  the  bar  16  feet 
by  a  crooked  channel  and  14.3  feet  by  a  straight  course,  and  on  the 
outer  bar  16.6  feet. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1895, 
a  channel  has  been  obtained  18  feet  deep  at  mean  low  water,  of  varia- 
ble widths  but  nowhere  less  than  148  feet,  through  all  the  shoals  except 
that  at  Snows  Marsh,  where  the  depth  is  16.7  feet;  a  training  dike 
5,692  feet  in  length  has  been  built  at  the  latter  locality;  a  suction 
dredging  steamer  has  been  built  under  contract  and  placed  in  opera- 
tion on  the  bar  and  at  Snows  Marsh  Shoal,  and  a  breach  made  by  the 
sea  in  the  east  bank  of  the  river  around  the  end  of  New  Inlet  Dam  was 
closed  by  the  deposit  of  1,353  tons  of  granite.  Twenty-four  square 
miles  of  hydrography  and  27  miles  of  shore  line  have  been  surveyed. 

Julyl,  1894,  balance  unexpended $101,538.34 

Amount  appropriated  by  act  of  August  17,  1894 200, 000. 00 

301, 538. 34 
June  30,  1895,  amount  expended  during  fiscal  year 176, 262.  63 

July  1, 1895,  balance  unexpended 125, 275. 71 

July  1,  1895,  outstanding  liabilities $4, 849. 14 

July  1,  1895,  amount  covered  by  uncompleted  contracts 2, 860. 00 

7,709.14 

July  1, 1895,  balance  available 117,566.57 

Amount  (estimated)  required  for  J  If  to  18  feet 200, 000. 00 

completion  of  existing  project,  nf  ^o  20  feet 1, 230, 000. 00 

Amount  that  can  be  profitably  expended  m  fiscal  year  ending  June 
30,1897 195,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 18i^3. 

(See  ApDendix  K  15.)  Digitized  by  GoOgle 
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16,  Loclctcoods  Folly  River,  North  Carolina, — When  the  United  States 
began  this  improvement  in  1892  the  depth  on  the  changeable  ocean  bar 
was  usually  4  feet  at  low  and  8  feet  at  high  water.  These  depths  could  be 
carried  at  low  stages  1^  miles  up  the  channel  to  a  mud  flat  over  which 
for  li  miles  the  channel  depth  averaged  less  than  1  foot  at  low  water. 
A  little  above  these  flats  there  was  a  shoal  3C0  feet  long  upon  which  the 
depth  at  low  water  was  about  2^  feet,  thence  about  22  miles  by  river  to 
Lockwoods  Folly  Bridge  the  depth  was  nowhere  less  than  5  feet. 

The  project  was  adopted  in  1887  to  dredge  a  channel  through  the 
flats  100  feet  wide  and  7  feet  deep  at  low  water. 

To  June  30, 1894,  $5,000  had  been  expended  upon  this  improvement. 

At  that  date  one  cut  40  feet  wide  and  5  feet  deep  at  low  water  had 
been  dredged  the  length  of  2,530  feet,  about  one-third  of  the  distance, 
through  the  shoal. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30,1895, 
the  cut  40  feet  wide  and  5  feet  deep  had  been  extended  1,150  feet  into 
the  mud  flats  by  the  removal  of  9,478  cubic  yards  of  material. 

July  1, 1894,  balance  anexpeDded $3,000.00 

Amount  appropriated  by  act  of  Augaut  17,  1894 10, 000. 00 

13,000.00 
June  30,  1895,  amount  expended  during  fiscal  year 305. 50 

July  1,  1895,  balance  unexpended 12, 694. 50 

July  1,  1895,  outstanding  liabilities $1, 939. 75 

July  1,  1895,  amount  covered  by  uncompleted  contracts 10, 199. 18 

12,138.93 

July  1,  1895,  balance  available 555.57 

(  Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  16.) 

17,  Qeorgetown  Harbor,  South  Carolina. — This  harbor  is  that  part  of 
the  Sampit  River  immediately  within  the  bar  at  its  mouth,  near  the 
head  of  Winyaw  Bay. 

When  the  United  States  began  to  improve  it  in  1884  there  was  in 
the  channel  on  the  ocean  bar  at  the  mouth  of  the  bay  at  low  water 
about  8f  feet  and  about  12  feet  at  high  water;  thence  up  the  bay  there 
was  a  depth  of  13  feet  to  the  bar  at  the  mouth  of  the  Sampit,  upon 
which  there  was  only  9  feet  at  ordinary  low  water. 

The  project  of  18^1  was  to  dredge  a  channel  200  feet  wide  to  the 
depth  of  12  feet  at  ordinary  low  water  through  this  shoal  or  bar  to 
permit  vessels  to  reach  the  wharves  at  Georgetown. 

To  June  30,  1894,  $42,875.02  had  been  expended  upon  this  work. 

At  that  date  a  channel  12  feet  deep  had  been  dredged  entirely 
through  the  shoal  to  the  prescribed  width  of  200  feet,  and  a  few  logs 
which  afterwards  accumulated  in  it  had  been  removed. 

The  small  amount  applied  during  the  fiscal  year  ending  June  30, 
1895,  has  been  for  office  exxienses. 

July  1, 1894,  balance  unexpended $1, 627. 58 

June  30;  1895,  amount  expended  during  fiscal  year 17. 75 

July  1, 1895,  balance  unexpended 1,609.83 

July  1, 1895,  outstanding  liabilities 89.00 

July  1,  1895,  balance  available 1,520.83 

(See  Appendix  K  17.) 
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18,  Winyaw  Bay^  South  Carolina, — When  the  United  States  began 
to  improve  it  in  1890,  there  was  at  mean  low  water  in  the  main  (south- 
erly) clmnnel  on  its  ocean  bar  7  to  9  feet,  and  in  the  Bottle  (easterly) 
Channel  G  to  8  feet  of  water,  both  channels  being  changeable;  thence  12 
miles  to  the  head  of  the  bay  vessels  could  draw  12  feet  at  lowest  tides. 

The  project  of  1885,  as  approved  by  the  Board  of  Engineer  Officers 
in  1888  and  by  the  Chief  of  Engineers  in  1889,  is  to  increase  the  depth 
of  water  in  Bottle  Channel  to  about  16  feet  at  mean  low  water  by  build- 
ing to  the  height  of  G  feet  above  that  plane  a  jetty  from  North  Island 
10,700  feet  long  and  a  jetty  from  South  Island  17,500  feet  long  across 
the  main  channel  to  the  18-foot  curve,  at  a  total  estimated  cost  of 
$2,500,000. 

To  prevent  injury  to  the  entrance  to  the  bay  by  the  flow  of  the  tide 
over  the  marsh  extending  on  South  Island  from  the  ocean  to  the  bay 
just  above  its  entrance,  the  building  of  an  earth  dike  12,200  feet  long 
was  authorized  by  the  Chief  of  Engineers  in  May,  1892. 

To  June  30, 1894,  $316,031  ;99  (including  outstanding  liabilities)  had 
been  expended  upon  this  work. 

At  that  date  the  north  jetty  had  been  built  to  a  distance  of  2,220 
feet  from  the  shore  and  height  of  18  inches  above  mean  low  water,  and 
the  earth  dike  on  South  Island  had  been  built  to  full  dimensions  for 
a  length  of  1,800  feet  and  to  about  two-thirds  cross  section  for  a  farther 
length  of  1,150  feet. 

With  the  amount  applied  during  the  fiscal  jear  ending  June  30,1895, 
the  north  jetty  has  been  extended  a  distance  of  1,950  feet  at  the  height 
of  18  inches  above  mean  low  water  and  1,955  feet  farther  to  a  height 
gradually  diminishing  to  the  thickness  of  the  ballast  on  the  mattresses; 
the  earth  dike  on  South  Island  has  been  extended  with  full  dimensions 
a  distance  of  8,100  feet  and  with  about  two-thirds  cross  section  a  farther 
distance  of  1/210  feet,  stopping  the  flow  of  the  tide  across  the  marsh, 
and  18  spur  jetties  or  groins  of  brush  mattresses  ballasted  with  stone, 
aggregating  1,386  linear  feet,  and  1,225  linear  feet  of  connecting  post  and 
brush  sand-catcher  have  been  built  to  stop  erosion  of  the  shore  of  South 
Island  at  the  entrance  to  the  passage  from  the  ocean  to  the  bay.  The 
12-foot  and  15-foot  contours  have  advanced  800  and  700  feet  respectively 
into  Bottle  Channel,  but  the  depth  on  its  bar  has  not  increased. 

July  1, 1894,  balance  unexpended $32,881.70 

Amount  appropriated  by  act  of  August  17, 1894 110,000.00 

142, 881. 70 
June  30, 1895,  amount  expended  during  fiscal  year 76, 520. 19 


Jnly  1, 1895,  balance  unexpended 66, 361. 51 

July  1, 1895,  outstanding  liabUities $23,029.14 

S27  ISl  99 

'  59, 416. 39 

July  1, 1895,  balance  available 6,945.12 

Amount  (estimated)  required  for  completion  of  existing  project 2, 071, 250.  DO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 200,000.00 

Submitted  in  compliance  with  reciuirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(SeeAppendixK18.) 


•  Includes  7,120.35  cubic  yards  material  ($1,922.49)  placed  in  dike  by  contractor 
but  not  yet  accepted. 
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EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  act  of  August  17,  1894,  were  made  by  the  local  engi- 
neer, Maj.  W.  8.  Stanton,  Corps  of  Engineers,  aud  reports  submitted 
through  the  division  engineer.  Col.  William  P.  Craighill,  Corps  of 
Engineers: 

i.  Preliminary  examination  of  Turners  Cut,  North  Carolina, — ^Major 
Stanton  submitted  report  of  examination  January  9, 1895.  He  reports 
that,  apart  from  its  being  the  property  of  a  corporation,  in  his  opinion 
the  locality  is  not  worthy  of  improvement  by  the  General  Government. 
The  division  engineer  is  of  opinion  that  the  cut  is  not  worthy  of  improve- 
ment at  this  time.  The  views  of  these  officers  are  concurred  iu  by  this 
office.  The  report  was  transmitted  to  Congress  and  printed  in  House 
Ex.  Doc.  Fo.  213,  Fifty -third  Congress,  third  session.  (See  also  Appen- 
dix K  20.) 

^.  Preliminary  examination  of  Scuppernong  River ^  North  Carolina,^ 
Major  Stanton  submitted  rejwrt  of  examination  January  11, 1895.  He 
is  of  opinion  that  the  locality  is  at  x>resent  not  worthy  of  improvement 
by  the  General  Government,  and  his  views  are  concurred  in  by  the 
division  engineer  and  by  this  office.  The  report  was  transmitted  to  Con- 
gress and  printed  in  House  Ex.  Doc.  No.  217,  Fifty-third  Congress,  third 
session.    (See  also  Appendix  K  21.) 

3.  Preliminary  examination  of  Tar  River y  North  Carolina^  from  Wash- 
ington to  Oreenville,  tcith  a  view  to  obtaining  a  depth  of  3  feet. — Major 
Stanton  submitted  report  of  examination  August  23, 1894.  He  states 
that  the  channel  of  Tar  River  is  nowhere  less  than  3  feet  at  low  water 
between  Washington  and  Greenville.  The  report  was  transmitted  to 
Confess  and  printed  in  House  Ex.  Doc.  No.  62,  Fifty-third  Congress, 
third  session.    (See  also  Appendix  K  22.) 

4.  Preliminary  examination  of  South  CreeJc,  North  Carolina^  mouth  to 
head  of  navigation. — Major  Stanton  submitted  report  of  examination 
January  10, 1895.  It  is  his  opinion  and  that  of  the  division  engineer,  con- 
curred in  by  this  office,  that  the  locality  is  not  worthy  of  improvement 
by  the  General  Government.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Ex.  Doc.  No.  221,  Fifty-third  Congress,  third 
session.    (See  also  Ap[>endix  K  23.) 

5.  Preliminary  examination  of  Drum  Inlet^  North  Carolina^  between 
Portsmouth  and  Cape  Lookout.— Ms^jor  Stanton  submitted  report  of 
examination  January  28,  1895.  In  his  opinion,  concurred  in  by  the 
division  engineer  and  by  this  office,  the  locality  is  not  worthy  of  improve 
ment  by  the  General  Government.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  296,  Fifty-third  Congress, 
third  session.    (See  also  Appendix  K  24.) 

6.  Preliminary  examination  of  Core  Sound,  North  Carolina. — Major 
Stanton  submitted  report. of  examination  February  14,  1895.  In  his 
opinion,  concurred  in  by  the  division  engineer  and  by  this  office,  the 
locality  is  not  at  this  time  worthy  of  improvement  by  the  General 
Government.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  333,  Fifty-third  Congress,  third  session.  (See  also 
Appendix  K  25.) 

7.  Prelimiivary  examination  of  Cape  LooTcout  Harbor  of  Refuge,  North 
Carolina. — ^Major  Stanton  submitted  report  of  examination  February 
12.  1895.  It  is  his  opinion  and  that  of  the  division  engineer,  concurred 
in  by  this  office,  that  this  harbor  is  worthy  of  improvement  by  the 
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General  Government  to  the  extent  of  taking  suitable  means  by  sand- 
catching  and  beach-building  devices  to  prevent  the  movement  of  sand 
into  it  from  the  adjacent  beaches  and  sand  dunes  by  the  wind  and  sea. 
Ko  survey  is  necessary  for  the  preparation  of  project  and  estimate  of 
cost  of  the  improvement.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Ex.  Doc.  No.  319,  Fifty-third  Congress,  third 
session.    (See  also  Appendix  K  26.) 

8.  Freiiminary  examination  of  water  route  from  month  of  North  River 
to  Beaufort  Harbor ^  North  Carolina. — Major  Stanton  submitted  report 
of  examination  January  26, 1895.  In  his  opinion,  concurred  in  by  the 
division  engineer  and  by  this  office,  this  water  route  is  not  worthy  of 
improvement  by  the  General  Government.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Ex.  Doc.  No.  302,  Fifty-third  Con- 
gress, third  session.    (See  also  Appendix  K  27.) 

9.  Survey  of  Alligator  Eiver,  North  Carolina. — Major  Stanton  sub- 
mitted repoit  of  survey  January  26, 1895.  The  river  has  heretofore 
twice  been  examined  and  two  adverse  reports  submitted — one  by  Captain 
Mercur  in  1883,  and  the  other  by  Captain  Hinman  in  1886.  Major 
Stanton  now  presents  a  project  for  improvement  by  straightening  the 
4  miles  of  the  river  next  below  the  Fairfield  Canal  by  making  13  cut-offs 
30  feet  wide  and  7  J  feet  deep  below  the  water  surface.  The  estimated 
cost  of  the  improvement  proposed  is  $6,000.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Ex.  Doc.  No.  297,  Fifty-third 
Congress,  third  session.    (See  also  Appendix  K  28.) 

10.  Survey  of  North  East  {Cape  Fear)  River^  North  Carolina,  from  the 
old  county  ferry  to  Juniper  Swamp  or  Greelc,  a  point  about  1  mile  n<>rth 
of  Hilton  Railroad  bridge,  with  a  view  to  obtaining  an  increased  depth  of 
channel. — Major  Stanton  submitted  report  of  survey  February  7, 1895. 
He  states  that  the  proprietors  of  the  fertilizer  factory  and  of  the  saw- 
mill on  tlie  west  bank,  about  4,200  feet  and  5,400  feet,  respectively,  above 
the  railroad  bridge,  desire  the  channel  for  a  width  of  100  feet  dredged 
so  that  at  mean  low  water  vessels  can  draw  17  feet  up  to  the  factory 
wharf  and  16  feet  thence  to  the  sawmill  wharf  5  and  he  estimates  that 
to  dredge  a  channel  to  permit  such  drafts  will  require  the  excavation 
of  50,000  cubic  yards  of  mud  and  sand,  at  an  estimated  cost  of  $10,000. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  322,  Fifty -third  Congress,  third  session.    (See  also  Appendix  K  29.) 

Major  Stanton  was  also  charged  with  the  duty  of  making  survey  of 
Cape  Fear  River  above  Fayetteville,  N.  C,  and  report  of  results  will  be 
duly  submitted  when  received. 

IMPROVEMENT  OP  WACCAMAW  AND  LUMBER  RIVERS,  NORTH  OARO* 
LINA  AND  SOUTH  CAROLINA,  AND  OP  CERTAIN  RIVERS  AND  HAR- 
BORS IN  SOUTH   CAROLINA. 

This  district  was  in  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps 
of  Engineers;  Division  Engineers,  Col.  William  P.  Craighill,  Corps  of 
Engineers,  to  May  18,  1895,  and  Lieut.  Col.  Peter  C.  Hains,  Corps  of 
Engineers,  since  that  date. 

1.  Waccamaw  River,  North  Carolina  and  South  Carolina. — In  1880  this 
river  was  navigable  for  boats  of  12  feet  draft  at  all  stages  of  water  from 
Georgetown  23  miles  to  Bull  Creek,  and  at  high  water  4  miles  farther 
to  Buck's  lower  mills;  thence  for  boats  of  7  feet  draft  at  high  water  22 
miles  farther  to  Conway;  thence  it  possessed  an  obstructed  channel  for 
boats  of  3  feet  draft  at  ordinary  winter  water  08  miles  to  Reeves  Ferry; 
thence  an  obstructed  channel  with  3  feet  depth  at  high  water  30  miles 
to  Lake  Waccamaw. 
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The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  water 
and  80  feet  bottom  width  from  the  mouth  of  the  river  to  Conway ;  thence 
a  cleared  channel  to  Lake  Waccamaw.    The  estimated  cost  is  $138,400. 

The  work  of  the  year  has  been  snagging.  Up  to  June  30,  1895, 
$89,664.40  has  been  spent,  giving  a  thoroughly  cleared  channel  with  100 
feet  least  width  7  feet  deep  at  low  water  as  far  as  Conway,  and  40  feet 
width  and  3  feet  deep  72  miles  above  Conway. 

The  commerce  of  the  year  amounts  to  128,466  tons. 

July  1, 1894,  balance  unexpended $1,046.90 

Amount  appropriated  by  act  of  August  17,  1894 6,000.00 

7,046.90 
June  30, 1895,  amount  expended  during  fiscal  year 2, 811. 30 

July  1,  1895,  balance  unexpended 4,235.60 

July  1,  1895,  outstanding  liabilities 330.00 

July  1,  1895,  balance  available 3,905.60 

{Amount  (estimated)  required  for  completion  of  existing  project 44, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June30, 1897      6, 000. 00 
Submitted  in  com))liance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  1.) 

2.  Lumber  River ^  North  Carolina  and  South  Carolina, — The  river  was 
obstructed  by  logs,  snags,  and  overhanging  trees  and  in  places  by  sand- 
bars. It  was  crossed  by  a  number  of  bridges  without  draws.  The  proj- 
ect contemplates  the  removal  of  snags,  logs,  overhanging  trees,  etc., 
for  70  miles  below  Lumberton,  at  an  estimated  cost  of  $35,000.  The 
work  of  the  year  has  been  snagging.  The  railroad  bridge  in  South 
Carolina  has  been  supplied  with  a  steel  draw.  Thv  North  Carolina 
bridges  have  been  provided  with  drawspans  or  discontinued.  The 
commerce  of  the  year  amounts  to  19,131  tons.  Total  expenditures  to 
June  30, 1895,  $15,476.48. 

July  1,  1894,  balance  unexpended $87.93 

Amount  appropriated  by  act  of  August  17, 1894 4,000.00 

4,087.93 
June  30,  1895,  amount  expended  during  fiscal  year 564. 41 

July  1,  1895,  balance  unexpended 3,523.52 

July  1,  1895,  outstanding  liabilities 225.00 

July  1,  1895,  balance  available 3,298.52 

i  Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  2.) 

3.  Little  Pedee  River j  South  Carolina. — ^This  river  was  much  obstructed 
by  snags  and  overhanging  trees,  and  in  places  was  subdivided  into 
several  branches.  The  project  contemplates  providing  for  steamboat 
navigation  to  Lumber  Eiver  and  pole-boat  navigation  to  Little  Rock. 
The  estimated  cost  is  $50,000.  All  bridges  on  that  part  of  river 
improved  for  steamers  have  been  supplied  with  draws.  The  work  of 
the  year  has  been  snagging.  This  year's  commerce  amounts  to  12,438 
tons.    Total  expenditures  to  June  30, 1895,  $15,395.13. 

BNGh.  95 13 
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July  1,  1894,  l3alance  nnexpended $781.82 

Amount  appropriated  by  act  of  August  17,  1894 4,000.00 

4,781.82 
June  30,  1895,  amount  expended  during  fiscal  year 1, 176. 95 

July  1,  1895,  balance  unexpended 3,604.87 

July  1,  1895,  outstanding  liabilities 300.00 

July  1,  1895,  balance  available 3,804.87 

{Amount  (estimated)  recjuired  for  completion  of  existing  pr^ect 31, 000. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1897      4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  3.) 

4.  Great  Pedee  River,  South  Carolina. — The  river  was  dangeronsly 
obstructed  by  snags  and  logs.  The  project  provides  for  thoroughly 
cleared  9-foot  navigation  52  miles  to  Smith  Mills,  and  3J-foot  naviga- 
tion to  Cheraw,  172  miles  above  the  mouth,  at  all  stages  of  water,  at 
an  estimated  cost  of  $117,000.  The  work  of  the  year  has  been  snag- 
ging. This  year's  commerce  amounts  to  106,116  tons.  Total  expendi- 
tures to  June  30,  1895,  $90,672.65. 

July  1,  1894,  balance  unexpended $2,147.63 

Amount  appropriated  by  act  of  August  17,  1894 6,000.00 

8,147.63 
June  30,  1895,  amount  expended  during  fiscal  year 3, 320. 28 

July  1,  1895,  balance  unexpended 4,827.35 

July  1,  1895,  outstanding  liabilities 219.92 

July  1,  1895,  balance  available 4,607.43 

{Amount  (estimated)  required  for  completion  of  existing  project 21, 500. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1897    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  4.) 

5.  Clarlc  River,  South  Carolina. — This  river  forms  the  southern  mouth 
of  Lynch  River.  Its  upper  end  was  entirely  choked  by  driftwood  and 
fallen  trees.  The  project  provides  for  closing  the  northern  mouth  of 
Lynch  River  and  snagging  Clark  River.  The  estimated  cost  is  $7,oOO. 
Ko  work  was  done  on  account  of  the  lack  of  funds.  All  that  is  needed 
before  Lynch  River  is  opened  for  steamers  has  been  done.  This  year's 
commerce  amounts  to  about  7,000  tons.  Total  expenditures  to  June 
30,  1895,  $7,500. 

July  1, 1894,  balance  unexpended $35.42 

June  30;  1895,  amount  expended  during  fiscal  year 35. 42 

(See  Appendix  L  6.) 

6.  Mingo  Creek,  South  Carolina. — ^This  stream  was  much  obstructed 
by  snags  and  overhanging  trees.  The  project  provides  for  removing 
obstructions  from  the  mouth  to  Williams  Landing  for  steamboat  nav- 
igation and  above  for  pole-boat  navigation.  The  estimated  cost  is 
$17,000.  The  work  of  the  year  ha«  been  snagging.  This  year's  com- 
merce amounts  to  136,957  tons.  Total  expenditures  to  June  30, 1895, 
$14,116.39. 
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Jnly  1, 1894,  balance  unexpended *. $31.06 

Amount  appropriated  by  act  of  August  17, 1894 4,000.00 

4,031.06 
June  30, 1895,  amount  expended  during  fiscal  year 1, 147. 45 

July  1, 1895,  balance  unexpended 2,883,61 

July  1, 1896,  outstanding  liabilities 200.00 

July  1, 1895,  balance  available 2,683.61 

(See  Apx)endix  L  6.) 

7.  Santee  River j  South  Carolina. — ^This  river  was  obstructed  by  sunken 
logs  and  snags.  The  bar  was  narrow,  crooked,  and  shifting,  with  only 
about  4  feet  depth  at  low  tide.  The  project  provides  for  leaving  the 
Mosquito  Creek  Canal,  which  has  been  completed  for  about  $100,000, 
as  a  lumber  route,  and  for  a  new  cut  between  Estherville  and  Minim 
Creek  at  an  estimated  cost  of  $250,000,  and  for  completely  snagging 
the  Santee  Eiver  itself  at  a  cost  of  $100,000.  During  the  year  dredg- 
ing on  the  new  canal  continued  with  the  dredge  owned  and  operated 
by  the  United  States,  at  a  cost  of  between  4  and  5  cents  a  cubic  yard. 
The  lowest  price  here  by  contract  was  over  35  cents,  about  eight  times 
greater  than  this  year's  cost  by  hired  labor. 

Up  to  June  30, 1895,  $170,861.40  had  been  spent  in  giving  a  passage 
30  feet  wide  and  3  feet  deep  at  high  water  from  Santee  Eiver  to  Win- 
yaw  Bay,  in  building  a  drawbridge  over  Mosquito  Creek,  in  replacing 
damaged  rice-land  drainage,  and  dredging  on  the  Estherville-Minim 
Creek  Canal.    This  year's  commerce  amounted  to  117,690  tons. 

Jnly  1, 1894,  balance  nnezpended $1,734.38 

Amount  appropriated  by  act  of  August  17,1894 40, 000. 00 

41, 734. 38 
June  30, 1895,  amount  expended  during  fiscal  year 12, 845. 78 

July  1, 1895,  balance  unexpended 28,888.60 

July  1,1895,  outstanding  liabilities 2, 700. 00 

July  1, 1895,  balance  available 26, 188. 60 

(Amount  (estimated)  required  for  completion  of  existing  project 250, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 

(See  Appendix  L  7.) 

6.  Wateree  River,  South  Carolina. — This  river  had  a  low- water  depth 
of  from  3  to  4  feet  from  its  mouth,  67  miles,  to  Camden.  It  was  much 
obstructed  by  snags,  and  by  two  railroad  bridges  without  draws.  The 
project  provides  for  4-foot  steamboat  navigation  to  Camden.  Total 
expenditures  to  June  30, 1895,  $63,562.50. 

The  appropriation  of  September  19, 1890,  completes  the  original  esti- 
mated cost  and  for  this  sum  the  river  has  been  put  into  a  satisfactory 
condition.  The  engineer  officer  in  charge  reports  that  an  annual  appro- 
priation of  $6,500  is  needed  for  maintenance.  This  yeai'^s  commerce 
amounts  to  21,697  tons. 

July  1, 1894,  balance  unexpended $570.26 

Amount  appropriated  by  act  of  August  17,  1894 2,500.00 

3,070.26 
June  30,  1895,  amount  expended  during  fiscal  year 1, 632. 76 

July  1, 1895,  balance  unexpended 1,437.50 

July  1,  1895,  outstamUng  liabilities 100.00 

July  1, 1895,  balance  available 1, 337. 50 

(  Amount  (estimated)  required  for  annual  maintenance 6, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
(     iiarbor  acts  of  1866  and  1867. 

(See  Appendix  L  8.)  r^  T 
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9.  Gongaree  River,  South  Carolina. — ^Tliis  river  had  a  low- water  depth 
of  from  3  to  4  feet  from  its  mouth,  48  miles,  to  the  railroad  bridge  at  Col- 
umbia, thence  1-foot  low-water  depth  2  miles  farther.  The  lower  47  miles, 
from  Granby  to  the  mouth,  was  blocked  by  snags  and  a  railroad  bridge 
without  a  draw.  The  3  miles  above  Granby  was  impassable,  being  rap- 
ids. The  original  project  provides  for  4-foot  navigation  below  Granby 
and  a  cleared  channel  through  the  rapids  above.  Total  expenditures  to 
June  30, 1895,  $25,514.79.    This  year's  commerce  amounts  to  8,993  tons. 

July  1,1894,  balance  unexpended $498.25 

Amount  appropriated  by  act  of  August  17,1894 4,000.00 

4, 498. 25 
June  30,  1895,  amount  expended  during  fiscal  year 1, 013. 04 

July  1, 1895,  balance  unexpended 3,485.21 

July  1, 1895,  outstanding  liabilities 210.00 

July  1,  1895,  balance  available 3,275.21 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 500. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1897      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  9.) 

10.  Charleston  Harbor,  including  Sullivan  Island  and  Mount  Pleasant 
shore,  Sotith  Carolina. — The  work  in  progress  since  1878  comprises  two 
jetties  of  riprap  with  mattress  foundation  and  in  some  places  of  mat- 
tress hearting.  The  jetties  spring  from  Morris  and  Sullivan  islands  and 
converge  on  curves  so  as  to  cross  the  bar  on  parallel  lines  about  2,900 
feet  apart.  They  are  to  establish  and  maintain  a  channel  across  the 
bar  not  less  than  21  feet  deep  at  low  water  where  heretofore  the  low- 
water  depth  has  not  exceeded  12  feet.  The  action  of  the  jetties  is  to 
be  assisted  by  dredging.  Estimated  cost  of  the  jetties  up  to  low  water, 
$4,380,500;  up  to  3  feet  above  mean  low  water,  $5,334,500. 

Dredging  continued  throughout  the  year  under  contract  with  Messrs. 
Egan  &  Friday,  using  the  Government  dredge  and  a  dredge  they  rented 
from  Morris  &  Gummings.  Stone  work  continued  under  the  contract 
with  the  same  firm.  During  the  year  146,324  tons  of  stone  was  deposited 
on  the  jetties,  and  592,562  cubic  yards  of  material  was  dredged.  No 
settlement  of  the  jetties  has  occurred  during  the  year,  but  some  of  the 
very  high  portions  had  the  top  knocked  off  down  to  high-water  mark 
by  the  waves.  No  practical  injury  has  thus  resulted.  About  2^  miles 
of  the  South  Jetty  and  If  miles  of  the  North  Jetty  have  been  raised  to 
high-water  since  work  began. 

The  annual  survey  shows  a  marked  improvement  in  the  jetty  chan- 
nel, which  is  generally  deeper  and  wider  than  last  year.  There  is  now 
17  feet  of  water  sufficiently  wide  for  navigation  all  the  way  through  at 
low  tide.  This  corresponds  with  22  feet  at  high  water  of  ordinary  tides. 
Total  expenditures  to  June  30, 1895,  $3,707,932.77. 

July  1 ,  1894,  balance  unexpended $237, 265. 36 

Amount  appropriated  by  sundry  civil  act  approved  August  18, 1894.. .      460,  000. 00 
Amount  appropriated  by  sundry  civil  act  approved  March  2, 1895 500,  000. 00 

1, 187,  265^ 
June  30, 1895,  amount  expended  during  fiscal  year 767, 698. 13 

July  1,1895,  balance  unexpended 419,567.23 

July  1,1895,  outstanding  liabilities $100,800.00 

July  1, 1895,  amount  covered  by  uncompleted  oontraots ....     20, 000. 00 

120,800.00 

July  1, 1895,  balance  available ,      298,767.28 
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'  Amonnt  (estimated)  required  for  completion  of  existing  project $253, 000. 00 

Anioant  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 •- 100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acte  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Apx)endix  L  10.) 

11.  Ashley  River,  South  Carolina. — The  plan  of  improvement  com- 
prises the  removal  of  a  shoal  about  8  miles  above  the  city  of  Charleston, 
S.  C,  where  there  was  only  9  feet  of  water  at  low  tide,  and  another 
just  below  the  old  Wando  Phosphate  works,  was  only  6  feet.  Low- 
water  depths  of  from  10  to  11  feet  with  widths  of  from  100  to  200  feet 
have  been  obtained.  The  year's  commerce  amounts  to  about  460,000 
tons.    Total  expenditures  to  June  30, 1895,  $5,500. 

July  1,  1894,  balance  unexpended $1.77 

Juno  30,  1895,  amonnt  expended  during  fiscal  year 1. 77 

(See  Appendix  L  11.) 

12.  Wappoo  Cut,  South  Carolina. — ^The  project  provides  for  a  channel 
60  feet  wide  and  6  feet  deep  at  low  water  between  Ashley  and  Stono 
rivers.  There  is  now  a  narrow  5J-foot  channel  all  the  way  through. 
Tliis  year's  commerce  amounts  to  238,350  tons.  Total  expenditures  to 
June  30,  1895,  $58,479.71. 

July  1,  1894,ha]ance  unexpended $2,715.72 

Amount  appropriated  by  act  of  August  17,  1894 7, 000. 00 

9, 715. 72 
June  30,  1895,  amount  expended  during  fiscal  year 8, 195. 43 

July  1, 18^,  balance  unexpended 1, 520. 29 

July  1, 1895,  outstanding  fiabilities 6. 00 

July  1,  1895,  balance  available 1,514.29 


(Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  12.) 

1.3.  Udisto  RiveTj  South  Carolina. — The  river  was  much  obstructed 
by  snags  and  shoals.  The  project  provides  for  a  channel  for  rafts  and 
flatboats  from  the  sea,  260  miles,  to  Guignard  Landing,  on  the  South 
Fork,  at  an  estimated  cost  of  $33,386.  Ko  work  has  been  done  during 
the  year.  The  project  has  been  satisfactorily  completed  for  less  than 
the  estimated  cost. 

This  year's  commerce  amounts  to  177,000  tons.  Total  expenditures 
to  June  30,  1895,  $33,043.33. 

July  1,  1894,  balance  unexpended $374.70 

June  30,  1895,  amount  expended  during  fiscal  year 33. 03 

• 

July  1,  1895,  balance  unexpended 341. 67 

July  1,  1895,  outstanding  liabilities 15.00 

July  1, 1895,  balance  available 326.67 


{Amonnt  (estimated)  required  for  completion  of  existing  project 2, 500. 00 
Amountthat  can  be  profitablyexpendediu  fiscal  year  ending  Juue30, 1897      1,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  13.) 

14.  Salkahatchie  River,  South  Carolina, — The  river  was  very  much 
obstructed  by  snags.    The  project  provides  for  a  continuous  flatboat 
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channel  from  5  miles  above  Toby  Bluff  to  Hickory  Hill,  at  an  estimated 
cost  of  $18,000.  This  year's  commerce  has  amounted  to  30,000  tons. 
The  last  appropriation  completes  the  estimated  cost,  and  no  farther 
funds  will  be  required,  the  improvement  being  completed  and  a  suffi- 
cient balance  being  left  for  maintenance.  Total  expenditures  to  June  30, 
1896,  $15,793.07. 

July  1, 1894,  balance  unexpended $2,621.15 

June  30, 1895,  amount  expended  during  fiscal  year 414. 22 

July  1,  1895,  balance  unexpended 2,206.93 

Julyl,  1895,  outstanding  fiabUities 2,00 

July  1, 1895,  balance avaUable 2,204.93 

(See  Appendix  L  14.) 

15.  Beaufort  River j  South  Carolina. — ^The  portion  to  be  improved  is 
near  Coosaw  Biver,  where  there  was  only  about  4  feet  depth  at  low 
water  for  a  short  distance.  A  through  channel  7  feet  deep  has  been 
provided  by  dredging,  as  projected.  The  estimated  cost  is  $40,000. 
Total  expenditures  to  J  une  30, 1895,  have  been  $26,221.90.  This  year's 
commerce  amounts  to  193,985  tons. 

July  1, 1894,  balance  unexpended $29.07 

Amount  appropriated  by  act  of  August  17, 1894 5,000.00 

5,029.07 
June  30,  1895,  amount  expended  during  fiscal  year 250. 97 

July  1,  1895,  balance  unexpended 4,778.10 

{Amount  (estimated)  reauired  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  prontabl^  expended  in  fiscal  vear  ending  June  30, 1897      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  15.) 

16.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,—  Wreclc  of  schooner  Kate  V.  Aitken  in  Swoosh  Chann^l^  Charles- 
ton Harbor  J  South  Carolina. — The  contractors  did  not  resume  work  and 
their  contract  was  annulled. 

Wreck  of  sloop  in  draw  span  in  the  Ashley  River  bridge. — ^The  mast 
and  part  of  the  sloop  were  removed  by  the  Charleston  contractors  at  a 
cost  of  only  $5. 

Wrecks  in  Ashley  River ^  South  Carolina. — Five  wrecks  were  inspected; 
four  were  found  to  be  of  no  danger  to  navigation,  or  were  within  dock 
lines.  One  was  buoyed  by  the  light-house  inspector,  as  it  is  dangerous, 
but  it  was  not  removed,  as  it  was  well  outside  the  channel  line  and  was 
merely  a  light  flat  that  will  go  to  pieces  in  a  short  time. 

The  sum  of  837.37  was  expended  during  the  year  upon  work  of 
removing  wrecks. 

(See  Api)endix  L  16.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  GEORGIA. 

This  district  was  in  the  charge  of  Oapt.  O.  M.  Carter,  Corps  of  En- 
gineers; Division  Engineers,  Col.  William  P.  Craighill,  Corps  of 
Engineers,  to  May  18,  1895,  and  Lieut.  Col.  Peter  C.  Hains,  Corps 
of  Engineers,  since  that  date. 

1,  Savannah  Harbor j  Georgia. — ^The  plan  of  improvement  under 
which  operations  have  been  carried  on  in  Savannah  Harbor  during  the 
last  fiscal  year  was  approved  by  the  Secretary  of  War  on  July  22, 1890. 
The  project  contemplates  the  establishment  of  a  navigable  channel 
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26  feet  deep  at  mean  high  water  between  the  city  of  Savannah  and 
Tybee  Boads.  The  mean  rise  and  fall  of  tide  varies  irom  abont  7  feet 
at  Fort  Pnlaski  to  abont  6  feet  in  front  of  the  city  wharves. 

The  estimated  cost  of  the  improvement  is  $3,600,000. 

In  1873,  prior  to  improvement,  the  channel  was  in  places  not  more 
than  9  feet  deep  at  mean  low  water,  and  the  nsnal  high- water  draft  of 
vessels  was  not  more  than  14.5  feet. 

Prior  to  Jnly  1, 1894,  there  had  been  placed  in  the  work  nnder  the 
present  project  1,012,424.44  square  yards  of  log  and  brush  mattresses, 
217,776.06  cubic  yards  of  brush  fascines,  95,271.77  cubic  yards  of  riprap 
stone,  12,596  piles,  and  aside  from  these,  709  groups  of  tie  piles  and 
74  clusters  of  fender  piles;  also  627,326.6  feet,  B.  M.,  of  6  by  10  inch 
timber,  and  66,552.38  pounds  of  iron  bolts.  There  had  been  removed 
from  the  channel  by  dredgiug  1,898,930.64  cubic  yards  of  material. 

The  removal  of  a  number  of  old  crib  obstructions  and  wing  dams 
projecting  too  far  into  the  channel  had  been  commenced  by  the  snag 
boats  Toccoa  and  Satilla,  the  work  being  done  by  hired  labor  and  the 
purchase  of  material  in  open  market.  The  material  removed  at  various 
places  consisted  of  2,400  feet,  B.  M.,  of  sawed  timber,  216|  cubic  yards 
of  riprap  stone,  2,759  logs,  and  35  piles. 

A  steam  hoister  for  use  upon  the  rivers  and  in  Savannah  Harbor  had 
been  constructed  by  hired  labor  and  purchase  of  material  in  open 
market. 

The  total  expenditure  under  the  present  project  to  June  30, 1894, 
iDcIuditig  all  outstanding  liabilities,  amounted  to  $2,076,649.63. 

The  river  and  harbor  act  approved  July  13,  1892,  contained  an 
appropriation  of  $318,750  for  continuing  this  improvement,  with  the 
following  provision: 

Provided,  That  contracte  may  be  entered  into  by  the  Secretary  of  War  for  snch 
materialB  and  work  as  may  be  necessary  to  complete  the  present  project  of  improve- 
menty  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  ag^egate  two  million  eight  hundred  and  thirty-one  thousand  two 
hmidred  and  fifty  dollars,  exclusive  of  the  amount  herein  and  heretofore  appropriated. 

A  contract  was  entered  into  with  P.  Sanford  Ross,  of  Jersey  City, 
N.  J.,  for  all  of  the  dredging,  and  with  The  Atlantic  Contracting 
Company,  of  New  York,  for  all  of  the  other  work  required  for  the 
improvement. 

During  the  fiscal  year  just  closed  there  were  used  in  the  Marsh 
Island  training  wall,  the  Garden  Bank  training  wall,  the  Mackay 
Point  training  wall,  the  South  Channel  training  wall  and  spurs,  the 
Barnwell  Island  closing  dams,  the  Barnwell  Island  training  wall,  the 
Barnwell  Island  spur  dams,  the  North  Elba  Island  training  wall,  the 
South  Elba  Island  training  wall,  the  Elba  and  Jones  Island  spur  dams. 
Wing  Dam  No.  14,  the  Venus  Point  training  wall,  the  Long  Island 
training  wall,  the  Oyster  Bed  training  wall,  and  the  Cockspur  Island 
training  wall,  413,350.43  square  yards  of  brush  mattresses,  40,289.20 
cubic  yards  of  brush  fascines,  48,950.51  cubic  yards  of  riprap  stone, 
74,356  feet,  B.  M.,  of  6  by  10  inch  timber,  and  9,621.01  pounds  of 
iron  bolts.  There  were  driven  552  piles,  making  an  aggregate  advance 
of  pile  work  of  2,296  linear  feet.  There  were  also  <£iven  18J  groups 
of  tie  piles  and  18^  clusters  of  fender  piles,  making  a  total  of  6M  piles 
driven  during  the  fiscal  year. 

Between  the  old  waterworks  and  the  sea  1,866,723.5  cubic  yards  of 
material  was  removed  by  dredging  during  the  fiscal  year. 

The  removal  of  old  crib  obstructions  and  wing  dams  projecting  too 
far  into  the  channel  was  continued.  There  were  removed  at  various 
places  1,030  logs,  piles,  and  stumps.  t)igitized  by  GoOglc 
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There  were  put  up  by  special  authority  31  day  marks,  marking  the 
dredged  channel  from  Marsh  Island  to  Tybee  Knoll.  This  work  was 
done  by  day  labor  and  purchase  of  material  in  open  market. 

Besides  the  usual  examinations  and  surveys  a  detailed  survey  has 
been  made  of  the  city  front  and  the  opposite  shore  in  order  to  estab- 
lish the  harbor  line  of  the  port. 

The  total  expenditures  during  the  year  ending  June  30, 1895,  includ- 
ing all  outstanding  liabilities,  amounted  to  $1,600,510.76. 

There  is  now  a  navigable  channel  from  the  city  to  the  sea  with  a  min- 
imum low- water  depth  of  19  feet,  a  gain  of  about  10  feet  since  the  work 
began  and  of  3  feet  during  the  fiscal  year  just  closed. 

The  river  and  harbor  act  of  August  17,  i894,  provided  as  follows: 

Harbor  of  Sayannah,  Georgia:  The  Secretary  of  War  is  hereby  directed  to  report 
whether  the  works  projected  for  the  improvement  of  the  harbor  wiU,  when  com- 
pleted, afford  safe  anchorage  for  vessels  lying  in  Tybee  Roads;  if  not,  whether  there 
is  any  necessity  for  so  constructing  them^  giving,  if  so,  such  changes  in  plans  and 
estimates  as  may  be  necessary. 

The  information  called  for  by  Congress  could  be  furnished  only  after 
a  survey  of  the  locality,  which  was  made  by  Captain  Carter  who  ren- 
dered a  report  under  date  of  December  7, 1894,  in  which  he  submitted 
estimates  amounting  to  $992,250  for  extension  of  the  Oyster  Bed  train- 
ing wall  and  construction  of  a  detached  part  parallel  to  the  currents 
along  the  axis  of  the  shoal  between  Tybee  Roads  and  Calibogue 
Sound,  these  estimates  being  based  upon  the  supi)osition  that  the  entire 
amount  would  be  available  at  one  time. 

This  report  was  transmitted  to  Congress  and  printed  in  House  Ex. 
Doc.  No.  115,  Fifty- third  Congress,  third  session,  and  is  reprinted  in 
Appendix  M  1  to  this  report. 

Jnly  1, 1894,  balance  unexpended $250,000.00 

Amount  appropriated  by  sundry  civil  act  approved  August  18,  1894. ..  975, 000.  OO 

Amount  appropriated  by  sundry  civil  act  approved  March  2,  1895 856, 250. 00 

Amount  deposited  by  clerk  of  United  States  circuit  court  for  southern 

district  of  Georgia *  500. 00 

2,081,750.00 
June  30,  1895,  amount  expended  during  fiscal  year 1, 428, 120. 01 

July  1, 1895,  balance  unexpended 653, 629. 99 

July  1, 1895,  outstanding  liabilities $172, 390. 75 

July  1, 1895,  amount  covered  by  uncompleted  contracts 426, 351. 03 

598,741.78 

July  1,1895,  balance  available 54,888.21 

(See  Appendix  M  1.) 

2,  Savannah  River ^  Georgia. — The  present  project  for  the  improvement 
of  this  river  was  adopted  in  1890,  the  object  being  to  secure  a  low- water 
steamboat  channel,  not  less  than  5  feet  in  depth,  between  the  cities  of 
Augusta  and  Savannah,  Ga. 

The  estimated  cost  of  the  improvement  is  $332,000.  Prior  to  improve- 
ment navigation  was  much  impeded  by  logs,  snags,  piles,  and  other 
obstructions.  The  depth  at  summer  low  water  over  some  of  the  shoals 
did  not  exceed  2  or  3  feet. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1894,  including  all  outstanding  liabilities,  was  $50,756.94,  and  resulted 
in  removing  1,829  snags,  stumps,  and  logs,  and  12,208  overhanging 

*  Part  of  sum  collected  from  a  certain  Spanish  vessel  for  damage  done  Govern- 
ment property  in  Savannah  Harbor,  Georgia. 
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trees  from  the  most  troublesome  places  throughout  the  whole  extent  of 
the  river.  Forty-two  spur  dams  were  constructed  for  the  protection  of 
caving  banks  below  the  city  of  Augusta  and  some  of  the  old  dams  were 
repaired.  There  were  placed  in  this  work  12,093.44  cubic  yards  of 
brush  fascines  and  10,094.93  cubic  yards  of  stone. 

During  the  fiscal  year  just  closed  there  were  removed  from  the  river 
631  snags  and  stumps,  2,233  overhanging  trees,  and  1  sunken  flatboat; 
33  logs  were  cut  up  on  bank  and  959.75  cubic  yards  of  material  was 
dredged  at  Mother  Peg  Bar.  In  the  construction  of  26  spur  dams  at 
Canoe  Cut  Bar  there  were  driven  956  piles,  and  2,344  linear  feet  of  pile 
work  was  wattled;  there  were  also  used  in  this  work  3,880  square  yards 
of  brush  mattresses,  1,430  cubic  yards  of  brush  fascines,  and  192.50 
cubic  yards  of  riprap  stone. 

The  total  expenditures  during  the  year  just  closed,  including  all 
outstanding  liabilities,  amounted  to  $15,706.63. 

July  1,  1894,  balance  unexpended $3,292.92 

Amount  appropriated  by  act  of  August  17,1894 15,000.00 

18,292.92 
June  30, 18%,  amount  expended  during  fiscal  year 15, 372. 13 

July  1,  1895,  balance  unexpended 2,920.79 

July  1,  1895,  outstanding  liabilities 334.40 

July  1,  1895,  balance  available 2,586.39 

{Amount  (estimated)  required  for  completion  of  existinp^  project 257, 000. 00 
Amount  tnat  can  be  pro titably  expended  in  fiscal  year  ending  June  30, 1897    17, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  2.) 

3.  Savannah  River^  above  Auguatay  Ga. — The  present  project  for  the 
improvement  of  this  part  of  Savannah  River  is  outlined  in  report  of 
Capt.  O.  M.  Carter,  Corps  of  Engineers,  dated  January  31, 1890,  and 
adopted  in  1892.  It  contemplates  the  establishment  of  a  pole-boat 
channel  between  Petersburg,  Ga.,  and  the  Locks  above  Augusta,  Ga., 
12  to  25  feet  wide  and  navigable  at  ordinary  summer  low  water  for  boats 
drawing  2  feet.  This  is  to  be  accomplished  by  the  removal  of  sand 
shoals,  ledges  of  rock  or  gravel,  and  overhanging  trees  and  by  the  con- 
struction of  spur  dams  and  training  walls  to  maintain  the  depth  of  the 
improved  channel. 

The  estimated  cost  of  the  improvement  is  $33,000. 

Prior  to  July  1,  1892,  there  was  no  work  done  under  the  present 
project. 

The  total  amount  expended  under  the  present  project  up  to  June  30, 
1894,  including  all  outstanding  liabilities,  was  $10,000,  and  resulted  in 
the  building  of  new  dams  and  the  repairing  of  old  ones  and  the  exca- 
vation of  rock  from  the  channel  at  various  places.  There  were  used  in 
this  work  2,018.66  cubic  yards  of  fascines,  1,186.30  cubic  yards  of  riprap 
stone,  and  there  was  excavated  from  the  channel  341.6  cubic  yards  of 
rock,  using  200  pounds  of  explosives. 

During  the  fiscal  year  just  closed  there  were  removed  from  the  river 
85  cubic  yards  of  loose  rock,  16  snags,  and  140  overhanging  trees. 
There  was  also  placed  in  the  works  of  contraction  built  at  various  points 
2,860.39  square  yards  of  brush  mattresses  loaded  with  1,310  cubic  yards 
of  riprap  stone. 

The  exi)enditures  during  the  fiscal  year  just  closed  amounted  to 
$2,935.33.  ^  , 
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Amount  appropriated  by  act  of  August  17, 1894 $6,000.00 

June  30;  1895,  amount  expended  during  i&scal  year 2, 935. 33 

July  1, 1895,  balance  unexpended 3, 064. 67 

{Amount  (estimated)  required  for  completion  of  existing  project 17, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  3.) 

4.  Darie^i  Harbor^  Georgia. — The  plan  of  improvement  under  which 
operations  have  been  carried  on  in  Darien  Harbor  during  the  last  fisical 
year  was  ado))ted  in  1885.  The  project  contemplates  the  establish- 
ment of  a  navigable  channel  12  feet  deep  at  mean  low  water  between 
Darien  and  Doboy.    The  mean  rise  and  fall  of  tide  is  about  6.5  feet. 

The  estimated  cost  of  the  improvement  is  $170,000. 

^o  work  was  ever  done  under  the  existing  project  prior  to  the  fiscal 
year  ending  June  30,  1891. 

The  total  expenditures  under  the  present  project  of  improvement  tx) 
June  30, 1894,  including  all  outstanding  liabilities,  amounted  to  $50,000, 
and  resulted  in  the  removal  by  dredging  of  86,640.2  cubic  yards  of 
material  from  various  shoals  and  in  the  construction  of  20  spur  dams 
of  an  aggregate  length  of  4,172.6  feet. 

During  the  fiscal  year  just  closed  the  existing  spur  dams  were  repaired 
and  four  additional  ones  constructed.  There  were  placed  in  the  pile 
dams  359  piles,  10,208.39  cubic  yards  of  brush  fascines,  683  cubic  yards 
of  riprap  stone,  18,651  feet,  B.  M.,  of  sawed  timber,  and  1,556.56  pounds 
of  iron  bolts.  There  was  also  placed  at  the  heads  of  spur  dams  286.66 
square  yards  of  brush  mattresses,  and  there  were  driven  13§  clusters 
of  fender  piles,  making  a  total  of  400  piles  driven  in  the  work. 

The  total  expenditures  during  the  fiscal  year  just  closed,  including 
all  outstanding  liabilities,  amounted  to  $25,000. 

Amount  appropriated  by  act  of  August  17,  1894 $25, 000. 00 

June  30, 1895,  amount  expended  during  fiscal  year 19, 575. 06 

July  1, 1895,  balance  unexpended 5, 424, 94 

July  1,1895,  outstanding  liabilities 5,424.94 

(Amount  (estimated)  required  for  completion  of  existing  project 95, 000. 00 

Amoantthat  can  be  profitably  expended  in  fiscal  year  ending  J  une 30,1897  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  4.) 

5.  Altamaha  River^  Georgia, — The  plan  of  improvement  under  whicb 
operations  have  been  carried  on  upon  the  Altamaha  liiver  during  the 
last  fiscal  year  was  adopted  in  1890. 

The  project  contemplates  the  establishment  of  a  steamboat  channel  3 
feet  in  depth  at  ordinary  summer  low  water  between  Darien  and  the 
junction  of  the  Oconee  and  Ocmulgee  rivers. 

The  estimated  cost  of  the  improvement  is  $129,000. 

Prior  to  improvement  navigation  was  much  impeded  by  logs,  snags, 
and  other  obstructions,  the  low-water  depths  at  some  points  not 
exceeding  2  feet. 

The  total  amount  expended  under  the  present  project  to  June  30, 1894, 
including  all  outstanding  liabilities,  was  $29,529.88,  and  resulted  in 
removing  1,083  snags  and  stumps  and  7,319  overhanging  trees;  31  logs 
were  cut  on  bank.  The  snag  boat  also  removed  the  wreck  of  the 
steamer  Tar  Heelj  which  was  lying  in  the  channel  at  Oswells  Cut.    At 
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Beards  Bluff  66  fender  piles  were  driven  and  at  Town  Bluff  Shoal  45 
cubic  yards  of  rock  was  removed  from  the  channel.  All  this  work  was 
done  by  hired  labor  and  purchase  of  material  in  open  market. 

At  Beards  Bluff'  3,166  linear  feet  of  wattled  pile  dam  was  built  and 
at  Marrowbone  Bar  79  linear  feet  of  shore  protection.  In  this  work 
there  were  used  482  piles,  2,462  square  yards  and  1,630  cubic  yards  of 
brush  mattresses,  and  371  cubic  yards  of  riprap  stone.  All  this  work 
was  done  by  hired  labor  and  purchase  of  material  in  open  market. 

There  were  constructed  at  Couper  Bar  a  training  wall  and  three  spur 
dams,  aggregating  93:5  feet  in  length.    This  work  was  done  by  contract. 

There  were  removed  from  the  banks  during  the  fiscal  year  just  closed 
five  overhanging  trees.  Under  a  contract  the  spur  dams  at  Couper 
Bar  were  repaired,  strengthened,  and  lilled  with  brush  fascines  loaded 
with  stone. 

Thetotal  expenditures  during  the  fiscal  year  just  closed,  including 
all  outstanding  liabilities,  amounted  to  $10,693.53. 

July  1, 18W,  balance  uuexpended $693. 53 

Ajnonnt  appropriated  by  act  of  August  17, 1894 10,000.00 

10,693.53 
June  30, 1895,  amount  expended  during  fiscal  year 3, 672. 76 

July  1, 1895,  balance  unexpended 7,020.77 

July  1, 1895, outstanding  liabilities 7,020,77 

(Amount  (estimated)  required  for  completion  of  existing  project 89, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)endix  M  5.) 

6.  Oconee  Rivevj  Georgia. — The  plan  of  improvement  under  which 
operations  have  been  carried  on  upon  the  Oconee  River  during  the  last 
fiscal  year  was  adopted  in  1890. 

The  project  contemplates  the  establishment  of  a  steamboat  channel, 
3  feet  in  depth  at  ordinary  summer  low  water,  between  Milledgeville, 
and  the  mouth  of  the  river. 

The  estimated  cost  of  the  improvement  is  $171,000. 

Prior  to  improvement  navigation  was  much  impeded  by  sand  bars, 
overhanging  trees,  snags,  and  sunken  logs.  On  some  shoals  there  were 
low- water  depths  of  not  more  than  2  feet. 

Prior  to  July  1, 1894,  there  were  removed  from  the  channel,  under 
the  present  project,  9,915  snags  and  stumps,  22,733  overhangiug  trees, 
and  366.5  cords  of  driftwood;  139  trees  were  girdled  and  772  logs  were 
cut  up  on  bank.  There  was  placed  in  the  closing  dam  at  Fish  Trap 
Cut  600  cubic  yards  of  stone.  In  building  and  repairing  spur  dams  at 
Old  Boat  Yard  there  were  driven  176  piles;  1,015  linear  feet  of  piling 
was  wattled  with  poles;  and  1,011  linear  feet  of  brush  mattresses  18 
feet  wide,  40  cubic  yards  of  brush,  and  5  cubic  yards  of  riprap  stone 
were  sunk;  13  snags  and  stumps  were  removed  from  the  channel. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1894,  including  all  outstanding  liabilities,  amounted  to  $49,366.84. 

There  were  removed  from  the  channel  during  the  fiscal  year  just 
closed  592  snags  and  stumps  and  2,183  overhanging  trees;  96  trees 
were  girdled,  24  logs  were  cut  up  on  bank,  and  560  pounds  of  explosives 
was  used. 

The  total  exx)enditures  during  the  fiscal  year  just  closed  amounted  to 
$4,813.22  and  resulted  in  maintaining  a  navigable  channel  from  the 
river's  mouth  to  Milledgeville.  ^  j 
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July  1, 1894,  balance  unexpended $980. 59 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

10,930.59 
June  30,  1895,  amount  expended  during  fiscal  year 4, 813. 22 

July  1,1895,  balance  unexpended 6,117.37 

{Amount  (estimated)  required  for  completion  of  existing  project Ill,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  G.) 

7.  Ocmul{iee  River ^  Georgia. — The  plan  of  improvements  under  whicli 
operations  have  been  carried  on  upon  the  Ocmulgee  Eiver  during  the 
last  fiscal  year  was  adopted  in  1890.  The  project  contemplates  the 
establishment  of  a  steamboat  channel  3  feet  in  depth  at  ordinary  summer 
low  water  between  Macon  and  the  mouth  of  the  river. 

The  estimated  cost  of  the  improvement  is  $210,000. 

Prior  to  improvement  navigation  was  much  impeded  by  rock  shoals, 
sand  bars,  overhanging  trees,  snags,  and  sunken  logs,  the  low-water 
depths  at  some  places  not  exceeding  2  feet. 

Prior  to  July  1, 1894,  there  were  removed  from  the  river  under  the 
present  project  6,766  snags  and  stumps,  20,551  overhanging  trees,  573 
cubic  yards  of  rock  and  loose  bowlders,  and  the  wrecks  of  three  steam- 
boats; 1,044  trees,  were  girdled,  192  logs  were  cut  up  on  bank,  and  732  J 
pounds  of  explosives  was  used.  Jetties  and  bank  protection  were  built 
at  Tillmans  Bar.  All  this  work  was  done  by  hired  labor  and  purchase 
of  material  in  open  market. 

The  total  expenditure's  under  the  present  project  up  to  June  30, 1894, 
including  all  outstanding  liabilities,  amounted  to  $54,169.28. 

During  the  fiscal  year  just  closed  290  snags  and  stumps  and  3,788 
overhanging  trees  have  been  removed,  38  logs  were  cut  up  on  bank,  and 
127  ];>ounds  of  explosives  was  used. 

The  total  expenditures  during  the  fiscal  year  just  closed  amounted 
to  $5,979.10  and  resulted  in  maintaining  a  navigable  channel  from  the 
river's  mouth  to  Macon. 

Jnly  1,  1894,  balance  unexpended $1,075.67 

Amount  appropriated  by  act  of  August  17,  1894 10, 000. 00 

11,075.67 
June  30,  1895,  amount  expended  during  fiscal  year 5, 979. 10 

July  1, 1895,  balance  unexpended 5^096.57 

(Amount  (estimated)  required  for  completion  of  existinff  project 145, 000. 00 
Amount  that  can  be  profitably  expended  m  fiscal  year  ending  June 30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  7.) 

8.  Brunswicic  Harbor^  Georgia, — The  plan  of  improvement  under 
which  operations  have  been  carried  on  in  Brunswick  Harbor  during 
the  last  fiscal  year  was  adopted  in  1880  and  modified  and  enlarged  in 
1880. 

The  project  contemplates  the  establishment  of  a  navigable  channel 
not  less  than  15  feet  deep  at  mean  low  water.  The  mean  rise  and  fall 
of  tide  is  6.8  feet. 

The  cost  of  the  project  of  1880  was  estimated  at  $73,187.50,  and  as 
enlarged  in  1886  at  $190,000,  inclusive  of  appropriations  already  made. 
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In  1880,  prior  to  improvement,  the  channel  was  not  more  than  9  feet 
deep  at  mean  low  water. 

The  amount  expended  to  June  30,  1894,  including  all  outstanding 
liabilities,  was  $190,000,  and  has  resulted  in  securing  a  navigable  low- 
water  channel  not  less  than  15  feet  deep. 

During  the  fiscal  year  just  closed  there  was  put  into  the  training 
wall  327.39  cubic  yards  of  riprap  stone.  There  was  removed  by  dredg- 
ing in  front  of  the  city  36,079.09  cubic  yards  of  material. 

The  expenditures  during  the  fiscal  year  ending  June  30, 189o,  includ- 
ing all  outstanding  liabilities,  amounted  to  $10,000,  and  has  resulted  in 
maintaining  the  improvement. 

Amonut  appropriated  by  act  of  August  17,1894 $10,000.00 

June  30, 1895,  amonnt  expended  daring  fiscal  year 8,830.58 

July  1, 1895,  balance  unexpended 1,169.42 

July  1, 1895,  outstanding  liabilities 1,169.42 

!  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Api)endix  M  8.) 

9,  Outer  bar  at  Brunswick^  Oa. — ^The  act  of  Congress  approved  July 
27, 1892,  provided  for  payments  to  Mr.  0.  P.  Goodyear,  upon  his  pro- 
curing a  cliannel  of  certain  widths  and  depths,  within  periods  specified, 
across  the  outer  bar  at  Brunswick,  Ga.,  north  of  the  present  channel, 
by  the  explosion  of  dynamite  on  or  beneath  the  bottom  of  the  channel. 
The  examinations  ma<le  by  the  local  engineer  showed  that  the  depths 
required  by  the  act  to  be  obtained  by  ^November  1, 1892,  and  January  1, 
1893,  22  and  23  feet,  respectively,  were  not  secured.  By  act  of  March 
1, 1893,  the  time  for  procuring  the  various  channel  depths  was  extended 
to  November  1, 1893.  An  examination  made  by  the  local  engineer  in 
November,  1893,  showed  that  the  depth  of  22  feet  required  by  the  act 
to  be  obtained  by  November  1, 1893,  had  not  been  secured. 

The  river  and  harbor  act  of  August  17, 1894,  contained  an  item  making 
appropriation  of  $30,000  to  be  paid  Mr.  Goodyear  for  depth  of  water 
theretofore  obtained  over  said  bar,  and  made  provision  for  further  pay- 
ments to  him  upon  his  procurement  of  ftirther  depths  within  certain 
specified  dates.  The  act  also  provided  that  no  payments  for  further 
depths  should  be  made  to  Mr.  Goodyear  except  upon  the  certificate  of 
a  majority  of  a  Board  of  OflBcers  that  the  said  C.  P.  Goodyear,  his  heirs 
and  assigns,  had  complied  with  all  the  conditions  named,  the  Board  of 
Officers  to  consist  of  the  Chief  of  the  United  States  Coast  and  Geodetic 
Survey  and  two  officers  of  the  Corps  of  Engineers,  to  be  detailed  for 
the  purx>ose  by  the  Secretary  of  War.  By  paragraph  3,  Si)ecial  Orders, 
No.  267,  Headquarters  of  the  Army,  Adjutant-GeneraFs  Office,  Novem- 
ber 13,  1894,  Maj.  W.  S.  Stanton  and  Oapt.  F.  V.  Abbot,  Corps  of 
Engineers,  were  detailed  to  act  as  members  of  said  Board,  and  reports 
of  May  14  and  August  17, 1895,  by  the  Board  as  thus  constituted  are 
submitted.  The  Board  states  that  at  the  dates  of  its  reports  Mr.  Good- 
year had  not  obtained  a  practicable  channel  at  least  100  feet  wide  and 
23  feet  deep  at  ordinary  mean  high  water. 

(See  Appendix  M  9.) 

10.  Jekyl  Creek,  Georgia, — The  plan  of  improvement  under  which  oper- 
ations have  been  carried  on  in  Jekyl  Creek  during  the  last  fiscal  year 
wa«  adopted  in  1888.  The  project  contemplates  the  establishment  of  a 
navigable  channel  through  the  creek  7  feet  deep  at  mean  low  water. 
The  mean  rise  and  fall  of  the  tide  is  about  7.1  feet. 
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The  contemplated  improvement  was  estimated  to  cost  $38,590. 

Prior  to  improvement  the  low- water  depth  at  some  places  did  not 
exceed  3  feet. 

The  total  amount  expended  to  June  30, 1894,  including  all  outstand- 
ing liabilities,  was  $35,000;  of  which  $20,000  was  provided  by  appro- 
priations for  the  improvement  of  Jekyl  Creek. 

During  the  fiscal  year  just  closed  there  were  put  into  the  training  wall 
10,616.43  square  yards  df  brush  mattresses  and  1,873.27  cubic  yards  of 
riprap  stone.  There  was  removed  by  dredging  29,844.13  cubic  yards 
of  material,  making  a  navigable  depth  of  7  feet  at  low  water  in  the 
creek  itself,  as  well  as  in  its  entrance. 

The  total  expenditures  during  the  fiscal  year  just  closed,  including 
all  outstanding  liabilities,  amounted  to  $4,000. 

Amount  appropriated  by  act  of  August  17,  1894 $4,000.00 

June  30,  1895,  amount  expended  during  fiscal  year 1, 091. 43 

July  1,  1895, balance  unexpended 2,908.57 

July  1, 1895,  outstanding  liabilities 2,908.57 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1897,  for  maintenance 5, 000. 00 
Submitted  in  compliance  with  requlTements  of  sections  2  of  liver  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  10.) 

11,  Cumberland  Sound,  Georgia, — The  plan  of  improvement  under 
which  operations  have  been  carried  on  at  Cumberland  Sound  during 
the  last  fiscal  year  was  adopted  in  1879  and  revised  in  1891.  The 
project  contemplates  the  establishment  of  a  navigable  channel  across 
the  bar  19  feet  deep  at  mean  low  water.  The  mean  rise  and  fall  of 
tide  is  5.9  feet.  The  estimated  cost  of  the  improvement  is  $2,079,500, 
exclusive  of  the  work  done  prior  to  1891. 

Prior  to  improvement  the  low-water  depth  of  the  entrance  varied 
from  11  to  12.5  feet,  with  a  mean  rise  and  fall  of  tide  of  5.9  feet. ' 

The  total  amount  expended  under  the  i^resent  project  up  to  June  30, 
1894,  including  all  outstanding  liabilities,  was  $762,500. 

During  the  fiscal  year  just  closed  there  were  put  into  the  north  jetty 
213,334.11  square  yards  of  brush  mattresses  and  18,748.33  cubic  yards 
of  riprap  stone.    This  work  was  done  by  contract. 

For  the  accommodation  of  the  shipping  of  the  port  there  was  opened 
a  gap  in  the  south  jetty.    This  work  was  done  by  hired  labor. 

The  expenditures  during  the  fiscal  year  just  closed  amounted  to 
$170,000. 

The  navigable  depth  over  the  bar  at  present  is  15  teet. 

Amount  appropriated  by  act  of  August  17,1894 $170,000.00 

June  30, 1895,  amount  expended  during  fiscal  year 170, 000. 00 

(  Amount  (estimated)  required  for  completion  of  existing  project 1, 647, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  11.) 

12,  Inside  water  route  between  Savannah,  Oa.,  and  Femandina^  Flo,, — 
The  existing  project  of  improvement,  submitted  in  report  of  survey 
dated  November  25, 1891,  provides  for  the  establishment  of  a  channel 
7  feet  deep  at  mean  low  water  between  Savannah,  Ga.,  and  Fernan- 
dina,  Fla. 

The  estimated  cost  of  the  improvement  is  $105,000,  provided  that 
amount  may  be  made  at  once  available. 
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The  sum  of  $35,000  has  been  appropriated,  which  has  been  expended 
at  Jekyl  Creek. 

In  its  present  condition  the  channel  depth  is  less  than  5  feet  in  some 
places. 

The  work  has  so  far  been  entirely  confined  to  the  mouth  of  Jekyl 
Creek,  where  the  depth  across  the  bar  now  is  7  feet  as  against  4.08  feet 
before  its  improvement. 

The  total  amount  expended  up  to  June  30, 1894,  including  all  out- 
standing liabilities,  was  $15,000. 

During  the  fiscal  year  just  closed  there  were  put  into  the  training 
wall  at  Jekyl  Creek  10,616.43  square  yards  of  brush  mattresses  and 
1,873.27  cubic  yards  of  riprap  stone.  There  was  removed  by  dredging 
at  Jekyl  Creek  29,844.13  cubic  yards  of  material. 

The  total  expenditures  during  the  fiscal  year  just  closed,  including 
all  outstanding  liabilities,  amounted  to  $20,000. 

Amount  appropriated  by  act  of  August  17, 1894 $20, 000. 00 

Juno  30, 1895,  amount  expended  during  fiscal  year 6, 426. 41 

July  1, 1895,  balance  unexpended 13,573.59 

July  1, 1895,  outstanding  liabilities 13,573.59 

(Amount  (estimated)  required  for  comnletiou  of  existing  project 70, 000. 00 
Amount  that  can  be  profitably  expendea  in  fiscal  year  ending  June  30, 1897    10, 000. 00 
Submitted  in  compnance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  12.) 

13.  Removing  sunken  vessels  or  craft  obstructing  or  endamgering  navi- 
gation.— ^The  work  of  removing  by  hired  labor  four  wrecks  from  Savan- 
nah Harbor  has  been  completed  during  the  fiscal  year  just  closed. 
The  total  expenditures  during  the  year  for  this  purpose  amounted  to 
$2,181.03.  An  allotment  has  been  made  for  the  removal  of  an  unknown 
wreck  at  the  mouth  of  Kams  Horn  Greek/  South  Carolina,  and  the 
removal  will  be  made  during  the  next  fiscal  year. 

(See  Appendix  M  13.) 

SUKVEY8  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT   OF 

AUGUST  17,  1894. 

The  surveys  of  the  following  localities,  required  by  the  act  of  August 
17,  1894,  were  made  by  the  local  engineer,  Capt.  O.  M.  Carter,  Corps 
of  Btogineers,  and  reports  thereon  submitted  through  the  division 
engineer,  Col.  William  P.  Craighill,  Corps  of  Engineers: 

1.  Survey  of  Savannah  River ^  Georgia^  between  Spirit  Island  and  the 
point  where  the  Charleston  amd  Savannah  Railroad  crosses  said  river. — 
Captain  Carter  submitted  report  of  survey  November  23,  1894.  He 
reports  that  operations  are  now  being  carried  on  for  the  improvement 
of  this  portion  of  the  Savannah  Eiver  under  a  project  and  estimate 
based  upon  detailed  surveys  made  under  his  direction  in  1889  and  1890. 
^Reports  of  these  surveys  were  submitted  under  date  of  June  30, 
18^,  and  are  printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1890,  pages  1259  and  1328  et  seq.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  b^^  Fifty-third  Congress, 
third  session.    (See  also  Appendix  M  14.) 

2.  Survey  for  steamboat  channel^  7  feet  deep  at  mean  low  water  ^  between 
Beaufort^  8.  (7.,  and  Savannah^  Ga. — Captain  Carter  submitted  report 
of  survey  January  22, 1895.  He  states  that  no  difficulties  are  experi- 
enced on  that  part  of  the  route  which  lies  between  Beaufort  and  Eams 
Horn  Creek,  but  in  the  latter  creek  and  in  Wrights  Eiver,  notaWLy  in  the 
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month  of  each,  there  are  a  number  of  shoals  carrying  mean  low- water 
depths  of  less  than  7  feet.  He  submits  two  estimates  for  improvement 
of  the  waterway  between  Cooper  River  and  Savannah,  as  follows: 

Route  No.  1:  Rams  Horn  Creek,  Wrights  River,  and  Mud  River $84,700 

Route  No.  2 :  Rams  Horn  Creek  and  Wrights  River 106, 700 

For  reasons  given  route  No.  2,  although  the  longer  and  more  expen- 
sive, is  recommended  by  Captain  Carter  for  improvement,  at  an  esti- 
mated cost  of  $106,700,  provided  that  sum  is  made  available  at  one  time, 
or  at  $150,000,  if  funds  are  provided  in  smaller  amounts.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  295, 
Fifty-third  Congress,  third  session.    (See  also  Appendix  M  15.) 

IMPROVEMENT   OF  RIVERS  AND  HARBORS  IN  FLORIDA. 

This  district  was  in  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps 
of  Engineers,  with  Lieut.  Albert  M.  D'Armit,  Corps  of  Engineers, 
under  his  immediate  orders;  Division  Engineers,  Col.  William  P.  Craig- 
hill.  Corps  of  Engineers,  to  May  18,  1895,  and  Lieut.  Col.  Pet^r  C. 
Hains,  Corps  of  Engineers,  since  that  date. 

i.  St.  Johns  River,  Florida. — Operations  for  the  improvement  of  this 
river  have  been  carried  on  in  conformity  with  the  project  submitted  in 
1879,  by  the  late  Col.  Q.  A.  Gillmore,  Corps  of  Engineers.  The  plan 
contemplates  the  formation  of  a  continuous  channel,  15  feet  deep  at 
mean  low  water,  from  Jacksonville  to  the  ocean.  The  points  where  work 
is  required  are  in  a  reach  near  Dames  Point,  12  miles  from  the  mouth, 
and  on  the  bar  at  the  mouth.  Near  Dames  Point  the  mean  low- water 
depth  varies  from  12  to  13  feet,  with  a  tidal  range  of  about  2  feet.  The 
bar  at  the  mouth  is  formed  of  sand.  Before  work  was  begun  the  mean 
low-water  channel  depth  across  it  varied  from  5  to  7  feet,  with  a  tidal 
range  of  5.8  feet.  The  channel  across  the  bar  shifted  continuously  north 
and  south  through  a  mile  range.  The  work  was  divided  into  two  parts : 
(1)  The  formation  of  a  channel  across  the  bar  at  the  mouth,  by  the  con- 
centration and  direction  of  the  tidal  currents  by  two  jetties  to  start  from 
the  opposite  shores  of  the  entrance,  and  to  converge  until  on  the  bar 
their  outer  ends  should  be  approximately  parallel  and  1,600  feet  apart; 
and  (2)  the  improvement  of  the  Dames  Point  lieach  by  dredging,  and 
the  construction  of  works  of  protection,  under  a  project  approved  June 
11, 1891,  and  approved  in  a  modified  form  March  28, 1892. 

It  was  estimated  that  the  cost  of  obtaining  a  channel  over  the  bar  15 
feet  in  depth  at  mean  low  water  by  this  project  would  be  $1,306,400, 
and  for  improving  tho  river  in  accordance  with  the  approved  modified 
project,  which  contemplated  a  navigable  channel  having  a  depth  at  low 
water  of  18  feet  from  inside  the  bar  to  Jacksonville,  would  be  $324,000. 

The  aggregate  of  the  appropriations  made  for  this  work  since  the 
adoption  of  the  present  project  is  $1,417,000,  all  of  which  has  been  made 
applicable  to  the  improvement  of  the  bar. 

The  amount  expended  up  to  June  30,  1894,  was  $1,177,796.48. 

The  act  of  July  13, 1892,  authorized  a  contract  to  be  made  for  the 
completion  of  the  work  at  the  mouth  of  the  river,  the  amount  of  the 
contract  not  to  exceed  $397,000.  The  sundry  civil  act  approved  March  3, 
1893,  contained  tho  item  of  $284,500  for  completing  the  work. 

The  increased  cost  of  the  work  over  the  original  estimate  is  $110,591. 
This  is  attributable  to  the  fact  that  for  many  years,  during  the  early 
part  of  its  progress,  long  and  frequent  intermissions  were  made  neces- 
sary by  reason  of  a  want  of  adequate  appropriations  for  carrying  on  a 
work  of  this  magnitude.    Under  these  circumstances  favorable  con- 
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tracts  could  not  be  made,  and  the  uncompleted  work  was  subject  to 
great  deterioration  during  these  suspensions. 

From  the  year  1865  to  the  adoption  of  the  project  in  1879,  a  sum 
^ggTegB,t\ng  $57,476.38  had  been  expended  in  dredging  for  temporary 
improvement  of  the  bar  channel.  For  making  preliminary  survey's  and 
preparing  the  project  the  sum  of  $2,523.74  was  expended. 

Operations  during  the  year  have  been  confined  to  the  building  of  the 
south  jetty  under  the  contract  entered  into  November  30, 1892,  and  to 
making  surveys  from  time  to  time  upon  the  bar  at  the  mouth  of  the 
river. 

The  last  delivery  under  the  contract  with  I.  H.  Hathaway  &  Co.  was 
made  June  20, 1895,  and  the  contract  closed.  The  money  value  of  the 
material  received  under  it  amounted  to  $364,461.23.  The  work  is  now 
completed  so  far  as  it  can  be  under  appropriations  made  and  existing 
authority. 

The  total  cost  of  the  material,  in  place,  used  thus  far  in  the  construc- 
tion of  these  jetties,  including  the  spur  dikes  and  other  accessories  that 
were  found  necessary  in  the  course  of  their  construction,  was,  north 
jetty,  $380,185;  south  jetty,  $821,069. 

In  the  prosecution  of  this  work  there  was  expended  by  the  Govern- 
ment for  land,  boats,  and  other  plant  in  the  neighborhood  of  $10,000. 
In  1891  about  $2,000  was  exx)ended  in  dredging.  The  cost  of  engineer- 
ing, office  and  other  incidental  expenses  during  the  thirteen  years  prior 
to  1892  was  16§  per  cent  of  the  amount  appropriated.  During  the  three 
years  since  1^2,  when  funds  were  for  the  first  time  supplied  for  the 
work  in  amounts  proportional  to  its  importance,  the  expenses  for  these 
same  items  have  been  but  a  fraction  over  8  per  cent  of  the  appropria- 
tions. This  includes  the  small  balance  of  the  appropriation  amounting 
to  about  $3,600  on  hand  for  contingencies  after  settlement  with  the 
oontractors.  This  clearly  shows  one  of  the  disadvantages  to  the  Gov- 
enunent  when  funds  for  works  of  this  character  are  not  available  as 
they  can  be  profitably  exp^ided. 

North  jetty. — No  work  has  been  done  upon  this  jetty  since  December, 
1891.  Its  foundation  at  that  time  was  out  to  station  10934.  Its  present 
condition  is  substantially  as  reported  in  last  annual  report. 

South  jetty.'—ThiQ  jetty  was  not  extended  any  during  the  year,  its 
omter  end  remaining  as  heretofore  reported  at  station  10712.  All  the 
stone  delivered  during  the  year  has  been  placed  upon  this  jetty.  At 
its  outer  end  the  stone  has  been  piled  to  a  height  of  10  feet  above  mean 
low  water,  with  the  view  to  oifering  more  resistance  to  the  waves  at 
that  point  and  to  allow  for  a  greater  settling.  From  this  point  inshore 
for  a  distance  of  3,000  feet  the  crest  of  the  jetty  will  average  2  feet 
above  mean  low  water :  thence  for  a  distance  of  2,400  feet  its  aver- 
age height  is  4  feet^  thence  for  a  distance  of  1,000  feet  it  is  about  3 
£^t  below  mean  low  water;  thence  for  a  distance  of  3,000  feet  it  is 
practically  1  foot  above;  thence  it  slopes  to  extreme  high  water  on  the 
shore. 

A  great  improvement  in  the  channel  depth  would  result  from  raising 
this  jetty  to  mean  high  water  throughout  its  entire  length. 

During  the  latter  part  of  May  and  the  early  part  of  June  a  careful 
survey  was  made,  covering  the  river  from  Mount  Pleasant  Creek  down 
and  out  over  bar  to  36  feet  depth  of  water.  A  comparison  of  the  map 
made  from  this  survey  with  the  one  that  accompanied  the  last  Annual 
Seport  shows  that  there  has  been  ^  great  change  for  the  better,  espe- 
cially in  the  vicinity  of  the  outer  ends  of  the  jetties.  On  the  outer 
slope  of  the  bar  the  30-foot  curve  has  advanced  about  100  feet;  the 
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24'foot  curve  about  300  feet,  and  the  15  and  18  foot  curves  about  the 
same  distance.  On  the  inside  of  the  crest  of  the  bar  the  15-foot 
curve  has  advanced  1,000  feet,  being  a  gain  of  700  fe«t  in  the  distance 
between  this  curve  on  the  outside  and  inside  of  the  bar.  These  curves 
are  but  200  feet  apart  at  a  point  near  the  end  of  the  south  jetty,  and  in 
the  straight  ship  channel  but  400  feet  apart,  with  a  depth  of  more  than 
14  feet  intervening.  Last  year  the  greatest  bar  depth  at  mean  low 
water  was  11  feet;  this  year  it  is  14  feet,  a  gain  of  fully  3  feet. 

The  inside  18-foot  curve  has  advanced  1,000  feet.  This  is  also  a  gain 
of  700  feet  on  the  distance  which  separated  these  curves  on  the  out- 
side and  inside  of  the  bar  last  year.  The  24-foot  curve  has  receded 
about  250  feet.  All  the  other  features  of  the  comparison  show  favor- 
able results  for  the  jetties  and  warrant  the  assertion  that  they  will  be 
able  to  open  a  15-foot  channel  at  mean  low  water  to  the  ocean. 

Improvement  of  the  river  between  the  bar  and  JacTcsonville^  Fla. — ^The 
improvement  of  this  reach  of  the  river  to  the  extent  of  giving  a  navi- 
gable channel  throughout  with  a  depth  of  18  feet  at  mean  low  water 
was  effected,  as  stated  in  the  last  Annual  Eeport,  by  the  citizens  of 
Duval  County,  Fla.,  at  a  cost  of  $305,206.25.  A  critical  examination 
made  in  January  shows  the  dikes  constructed  to  be  in  good  condition 
and  the  depth  of  18  feet  or  more  to  be  maintained  at  all  points  where 
dredging  was  done.  The  survey  just  completed  includes  the  lowest 
cut  dredged  by  the  Duval  County  commissioners.  This  shows  that 
there  has  been  a  slight  fill  here  in  places,  reducing  the  depth  at  low 
water  to  16.5  and  17  feet.  This  cut  is  on  a  curve  and  has  no  protect- 
ing or  training  dike. 

Under  the  authority  granted  in  the  river  and  harbor  act  which 
became  a  law  August  17, 1894,  a  report,  with  plans  and  estimates,  was 
submitted  for  continuing  the  work  of  improving  the  St.  Johns  River 
from  Jacksonville  to  the  ocean  with  the  view  to  securing  an  increase  of 
the  depth  of  the  channel  to  24  feet.  This  report  was  printed  as  House 
Ex.  Doc.  No.  346,  Fifth-third  Congress,  third  session.  It  is  also  sub- 
mitted herewith  as  Appendix  N  22. 

July  1,1894,  balance  unexpended $289,203.52 

Deposited  to  credit  of  appropriation .56 

239,204.08 
June  30, 1895,  amount  expended  during  fiecal  year 211,711.28 

July  1, 1895,  balance  unexpended 27,492.80 

July  1, 1895,  amount  covered  by  uncompleted  contracts 23, 870. 46 

July  1, 1895, balance  available 3,622.34 

(See  Appendix  N  1.) 

2.  Upper  St.  Johns  River j  Florida, — The  reach  of  this  river,  which  is 
included  within  the  authorized  project  for  its  improvement,  extends 
from  the  upper  end  of  Lake  George  to  the  upper  end  of  Lake  Monroe, 
The  diflficulties  to  be  overcome  in  order  to  improve  navigation  are  the 
Volusia  Bar,  where  the  river  enters  or  widens  out  into  Lake  George, 
for  the  improvement  of  which  small  appropriations  have  been  made, 
and  some  short  bends  in  the  river.  It  does  not  appear  that  these  curves 
form  obstructions  to  navigation  further  than  that  the  larger  boats  nav- 
igating the  river  have  some  difficulty  in  passing  around  them  at  full 
speed. 

For  the  convenience  of  boats  of  the  character  mentioned  a  project 
for  the  improvement  of  these  bends  was  submitted  October  5,  1883. 
This  contemplated  dredging  cut-off  100  feet  wide  at  bottom,  with  a 
depth  of  6  feet  at  low- water  stages.    The  estimated  cost  was  $38,800. 
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An  appropriation  of  $5,000  was  made  available  for  this  work  by  the 
river  and  harbor  act  approved  July  5,  1884.  None  has  been  made 
since.  This  appropriation  was  expended  by  dredging  under  contract 
between  March  16  and  October  14,  1893,  at  Wekiva  and  Coxcetters 
bends.    The  total  amount  of  material  removed  was  11,400  cubic  yards. 

^o  work  has  been  done  since  last  annual  report. 

The  amount  expended  to  June  30,  1894,  was  $4,695.71. 

July  1, 1894,  balance  unexpended $304.29 

July  1, 1895,  balance  unexpended 304. 29 

(  Amount  (estimated)  required  for  completion  of  existing  project 33, 800. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  S  2.) 

3.  Volu8ia  BaVy  Florida. — Volusia  Bar  is  located  at  the  south  end  or 
head  of  Lake  George,  about  162  miles  by  river  from  the  mouth  of  St. 
Johns  River,  at  the  point  where  the  waters  of  the  river  flow  into  the 
lake.  Before  its  improvement  the  channel  over  the  bar  was  very 
crooked  and  had  a  least  depth  varying  from  3^  to  4^  feet. 

The  approved  project  is  to  establish  and  maintain  a  channel  6  feet 
deep  across  the  bar  by  the  increased  velocity  of  flow  produced  by  two 
converging  jetties  of  brush  and  stone,  assisted  by  dredging  if  neces- 
sary, and  to  define  and  protect  the  channel  thus  formed  by  rows  of 
fender  piles. 

In  1887  this  project  was  modified  to  limit  the  depth  to  the  5  feet 
already  attained,  as  that  depth  is  sufficient  for  the  steamers  navigatittg 
the  upper  St.  Johns  River  and  is  as  great  as  can  be  carried  over  the 
bars  between  Lake  Monroe  and  Lake  George. 

The  total  amount  appropriated  for  this  work  is  $28,000. 

The  amount  expended  up  to  June  30, 1894,  was  $26,766.59. 

Two  jetties  have  been  built  starting  from  opposite  sides  of  the  river 
bank  at  the  south  edge  of  the  lake  and  converging  until  upon  the  bar 
they  are  230  feet  apart.  The  east  jetty  is  3,400  feet  long  and  the  west 
jetty  2,200  feet.  They  were  built  to  the  level  of  mean  low  water 
throughout  nearly  their  entire  lengths.  Two  rows  of  firmly  set  piles 
provided  with  waling  pieces  confine  boats  to  a  100-foot  channel  across 
the  crest  of  the  bar.  A  total  of  258  cubic  yards  of  material  was 
dredged  from  the  bar  in  November,  1893,  and  some  repairs  were  made 
to  the  fender  piles. 

The  bar  is  gradually  shoaling  again  and  will  from  time  to  time  need 
to  be  dredged.  The  piles  and  waling  pieces  also  need  some  repairs. 
There  is  now  scarce  5  feet  over  the  bar  at  mean  low  water.  The  amount 
appropriated  for  repairs  during  the  fiscal  year  ending  June  30, 1896, 
has  not  yet  been  expended,  but  will  be  before  the  end  of  that  year. 
An  annual  appropriation  of  $1,000  should  be  made  for  keeping  this  bar 
in  a  navigable  condition. 

Jnly  1, 1894,  balance  nnexpended $233.41 

Amount  appropriated  by  act  of  August  17, 1894 1, 000. 00 

July  1,  1895,  balance  unexpended 1,233.41 

JAmountthat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897      1, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api>endix  N  3.) 

4.  OcMawaha  River ,  Florida. — The  portion  of  this  river  which  it  is 
proposed  to  improve  lies  between  Leesburg,  on  Lake  Griffin,  and  the 
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mouth,  a  distance  of  94  miles.  The  channel  width  varies  from  30  to  70 
feet  and  the  depth  from  5  to  9  feet.  From  the  outlet  of  Lake  Griffin, 
for  a  distance  of  28  miles,  the  river  is  sluggish  in  current,  has  numerous 
bends,  and  is  badly  obstructed  by  floating  islands  and  grass.  For  the 
remaining  58  miles  the  current  is  strong  and  the  principal  obstructions 
are  snags  and  overhanging  trees. 

The  project  for  the  improvement  of  this  river  consists  in  removing 
snags,  overhanging  trees,  floating  islands,  and  other  obstructions  of  like 
character,  so  as  to  give  a  fair  navigable  channel  of  4  feet  depth  from 
the  mouth  to  Leesburg,  at  the  he£^  of  Lake  Griflin,  a  distance  of  94 
miles.    The  estimated  cost  of  this  work  is  $26,000. 

The  total  amount  appropriated  for  this  work  is  $14,000. 

The  amount  expended  up  to  June  30, 1894,  was  $11,000. 

With  this  amount  4,455  snags  and  1,017  overhanging  trees  were 
removed.  This  work  was  done  with  a  Government  outfit  and  hired 
labor.  The  result  was  to  make  the  river  fairly  navigable  for  about  60 
miles  above  its  mouth.  Beyond  this  point  the  principal  obstructions 
are  floating  islands.  The  banks  of  that  portion  of  this  river  that  have 
been  worked  over  are  densely  covered  with  all  manner  of  semitropical 
vegetation.  Trees  are  constantly  falling  into  the  river,  forming  new 
obstructions  to  navigation  which  must  be  removed. 

During  the  last  fiscal  year  no  work  was  done  upon  the  river.  The 
Government  plant  with  which  this  work  has  heretofore  been  done  has 
been  put  in  good  repair  and  early  in  July  will  be  sent  to  the  field  with 
a  proper  crew. 

Amount  appropriated  by  act  of  August  17,  1894 $3, 000. 00 

June  30,  1895,  amount  exx>ended  during  fiscal  year 962. 07 

July  1,  1895,  balance  unexpended *. 2, 037. 93 

(  Amount  (estimated)  required  for  completion  of  existing  prqieet 12, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  4.) 

5.  St.  AugiMtine  Harbor^  Florida. — ^The  approved  project  is  to  pro- 
tect the  shores  on  the  north  and  south  side  of  the  entrance  from  erosion, 
by  groins  constructed  of  riprap  on  brush  foundation  and  capped  with 
concrete. 

The  aggregate  of  the  appropriations  for  this  work  is  $71,000. 

The  amount  expended  up  to  June  30, 1894,  was  $64,917.54. 

Work  was  commenced  in  1889,  and  had  resulted  in  the  construction 
of  7  groins,  3  on  the  north  beach,  in  length  549  feet,  467  feet,  and  415 
feet  respectively  5  and  4  on  the  south  beach,  or  Anastasia  Island,  near 
the  light-house.  These  have  lengths  of  341  feet,  523^  feet,  290  feet, 
and  220  feet  respectively.  Where  it  has  been  found  necessary  to  pro- 
tect the  roots  of  them  from  erosion  wing  walls  have  been  built. 

During  the  last  two  years  the  locality  has  been  visited  by  very  severe 
storms.  These  have  had  no  marked  effect  upon  the  shore  lines  in  this 
vicinity.  The  groins  already  constructed  seem  to  have  subserved  the 
purpose  for  which  they  were  designed,  and  it  does  not  at  present 
appear  to  be  necessary,  in  the  interests  of  commerce,  to  construct 
additional  ones.  The  expenditure  of  the  funds  appropriated  by  the 
river  and  harbor  act  of  August  17, 1894,  has  therefore  been  postx>oned 
until  the  necessity  for  additional  work  under  this  project  is  more  fully 
developed.  Xo  estimate  for  the  fiscal  year  ending  June  30,  1897,  is 
submitted. 
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July  1, 1894, balance  nnexpended $82.46 

Amount  appropriated  by  act  of  August  17, 1894 6, 000. 00 

6,082.46 
June  30, 1895,  amount  expended  during  fiscal  year 5.90 

July  1, 1895,  balance  unexpended 6, 076. 56 

(See  Appendix  N  6.) 

G.  Indian  Eiver,  Florida^  between  Goat  Greek  and  Ju^ter  Inlet — 
The  total  length  of  this  reach  of  the  Indian  Biver  is  81  miles.  Naviga- 
tion was  formerly  interrupted  by  numerous  shoals  and  bars  having  at 
low  water  a  depth  of  from  2^  to  4  feet. 

It  was  included  in  the  franchise  granted  by  the  State  of  Florida  to 
the  Florida  Coast  Line  Canal  and  Transportation  Company,  by  which 
that  company  was  authorized,  in  consideration  of  certain  improvements 
to  bo  made  by  it,  to  own  vessels  and  navigate  this  waterway  and  to 
levy  tolls  upon  its  cuts  and  improved  channels. 

A  survey  and  examination  with  estimate  of  the  cost  oi  the  improve- 
ment of  "Indian  Eiver  between  Titusville  and  Jupiter  Inlet"  was 
provided  for  in  the  river  and  harbor  act  of  1800. 

The  report  made  in  compliance  with  this  provision  may  be  found  in 
the  Chief  of  Engineers'  Report  for  1891,  i>age  1673  et  seq.  The  project 
therein  mentioned  provides  for  making  a  continuous  channel  5  feet  deep 
at  low  water,  and  at  least  75  feet  wide  in  the  straight  reaches,  with  as 
much  greater  width  in  the  turns  as  may  be  required,  by  widening  the 
cuts  of  the  canal  company  and  making  new  cuts  where  needed,  and  by 
removing  some  of  the  mangroves  in  the  Narrows.  It  was  estimated 
that  the  work  proposed  would  cost,  approximately,  $44,000. 

Prior  to  this  time  the  Florida  Coast  Line  Canal  and  Transportation 
Company,  under  its  charter  from  the  State,  dredged  a  number  (23)  of 
cuts  across  shoals  within  this  reach,  making  a  continuous  navigable 
channel  50  feet  wide  and  5  feet  deep.  The  aggregate  length  of  these 
cuts  is  39,500  feet. 

By  act  approved  July  13, 1892,  $15,000  was  appropriated  for — 

Improving  Indian  Biyer,  Florida,  between  Goat  Creek  and  Jupiter  Inlet :  Pro- 
vided, That  no  part  of  the  money  appropriated  shall  be  expended  until  the  Florida 
Coast  Line  Canal  and  Transportation  Company  surrenders  and  relinquishes  to  the 
United  States  aU  the  rights  and  privileges  which  it  now  holds  under  State  charter 
along  the  entire  route. 

After  considerable  delay  these  relinquishments  were  made  in  due 
form  to  the  satisfaction  of  the  United  States  Attorney-General,  and 
work  was  commenced. 

The  work  was  done  by  a  Government  hydraulic  dredge  boat  operated 
by  hired  labor.  Actual  dredging  was  commenced  July  28, 1894,  and 
continued  until  the  end  of  January,  1895,  at  which  time  the  $15,000 
appropriated  by  the  river  and  harbor  actof  1892  for  improving  the  Indian 
River  between  Goat  Creek  and  Jupiter  Inlet  was  exhausted. 

There  was  removed  in  accordance  with  the  project  56,605  cubic  yaids 
of  material  from  localities  as  follows: 

Long  cut:  Total  length,  7,470  feet;  36,718  cubic  yards. 
High  Bank  Canal:  Total  length,  1,435  feet;  10,994  cubic  yards. 
Curved  Canal:  Total  length,  1,900  feet;  7,700  cubic  yards. 
Conch  Bar:  Total  length,  270  feet;  1,253  cubic  yards. 

At  all  these  localities  dredging  had  been  done  by  the  Florida  Coast 
Line  Canal  and  Transportation  Company.  The  cuts  were  made  50  feet 
wide  and  to  give  5  feet  depth  of  water  at  the  ordinary  low  stage.  As 
a  consequence  of  the  passage  of  steamboats  through  them,  and  also  of 
storms,  the  banks  had  tumbled  and  materially  diminished  the  depth  at 


214         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

many  places.  The  operations  of  the  Government  dredge  were  directed 
to  widening  these  cuts  to  75  feet.  The  widened  portions  were  given  a 
depth  of  6  feet  to  allow  for  back  filling.  The  work  done  has  been  of 
great  advantage  to  boats  navigating  the  river. 

The  gross  cost  of  this  work  was  26.4  cents  per  cubic  yard. 

In  this  connection  the  engineer  officer  in  charge  calls  attention  to  the 
fact  that  the  dredge  with  which  this  work  was  done  is  getting  old  and 
it  will  soon  be  necessary  to  replace  it  with  a  new  one.  A  combination 
dredge  and  snag  boat  of  this  character  with  complete  outfit  ready  for 
work  would  cost  $40,000.  The  operating  expenses  would  average 
about  $1,500  per  month.  The  small  amounts  appropriated  for  the 
improvement  of  the  rivers  and  harbors  in  Florida,  where  dredging  sand 
and  shell  and  removing  snags  are  the  principal  features  of  the  work  to 
be  done,  can  be  economically  expended  to  great  advantage  to  commerce 
in  operating  such  a  plant. 

Negro  Cut. — In  response  to  a  resolution  of  the  United  States  Senate, 
dated  October  17, 1893,  a  plan  and  estimate  of  "the  cost  of  dredging  a 
channel  from  the  channel  of  the  Indian  River,  of  Florida,  through  the 
Negro  Cut,  to  the  bar  at  the  Indian  River  Inlet,  of  the  depth  of  C  feet,'^ 
was  submitted  December  4, 1893.*  It  was  estimated  that  it  would  cost 
$32,775  to  make  this  channel  100  feet  wide  and  6  feet  deep.  This  esti- 
mate includes  the  cost  of  the  training  wall  to  give  permanency  to  the 
dredged  channel. 

The  river  and  harbor  act  which  became  a  law  August  17, 1894,  con- 
tained an  item  for  "improving  Indian  River,  Florida,  dredging  channel 
from  the  channel  of  the  Indian  River  through  the  Negro  Cut  to  the  bar 
at  the  Indian  River  Inlet,  five  thousand  dollars,  and,  in  addition  thereto, 
the  Secretary  of  War  is  hereby  authorized  to  expend  in  making  said 
improvement  the  fifteen  thousand  dollars  appropriated  for  the  improve- 
ment of  Indian  River  by  act  approved  July  thirteenth,  eighteen  hun- 
dred and  ninety-two." 

The  work  of  improving  the  river  under  the  original  project  had  been 
in  progress  for  some  time  prior  to  the  passage  of  this  act.  In  conse- 
quence of  its  greater  importance  to  navigation  it  was  deemed  ad\isable 
to  continue  the  work  already  begun  until  the  unexpended  balance  of 
the  $15,000  was  exhausted.  The  $5,000  not  being  sufficient  for  the 
expense  of  dredging  the  channel  through  the  bar  at  Negro  Cut,  and 
there  being  a  strong  probability  that  this  would  fill  up  before  work 
could  be  resumed  if  left  incomplete,  it  was  thought  best  to  await  an 
additional  appropriation  before  commencing  this  work. 

An  appropriation  of  $15,000  was  made  for  this  work  in  the  deficiency 
act  of  March  2, 1895.  This,  with  the  $5,000  already  available,  it  is 
thought  will  be  sufficient  to  dredge  the  channel  through  the  bar. 

Preparation  is  being  made  for  commencing  this  work. 

July  1, 1894,  balance  unexpended $13,830.58 

Amount  appropriated  by  act  of  August  17, 1894 : t$5, 000. 00 

Amount  appropriated  by  deficiency  act  of  March  2, 1895 1 15, 000. 00 

20,000.00 

33,830.58 
June  30, 1895,  amount  expended  during  fiscal  year 13, 776. 75 

July  1,  1895,  balance  unexpended t20,053.83 


*  Printed  in  Senate  Ex.  Doc.  No.  3,  Fifty-third  Congress,  second  session ;  also  in 
Annual  Report,  Chief  of  Engineers,  1894,  pa^es  1227-1230. 

t  These  amounts  were  appropriated  for  dredging  channel  f^om  the  channel  of  the 
Indian  River  through  the  Negro  Cut  to  the  bar  at  Indian  River  Inlet,  and  $20,000  of 
the  balance  unexpended  July  1, 1895,  is  for  that  purpose. 
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{  Amoant  (estimated)  required  for  completion  of  existing  project $29, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  6.) 

7.  Northicest  Entrance^  Key  West  Harbor^  Florida, — The  Florida  Keys 
consist  of  a  chain  of  rock  and  sand  islands  extending  southwesterly 
from  Gape  Florida  for  nearly  200  miles.  They  are  connected  by  exten- 
sive sand  flats  underlaid  by  rock,  a  soft  oolitic  limestone,  from  which 
the  sand  is  almost  entirely  formed. 

This  chain  is  a  barrier  for  all  shipping  from  the  Atlantic  to  the  Gulf 
(eastern  and  middle)  i)orts,  and  the  straits  between  it  and  the  West 
India  Islands  form  a  passage  justly  dreaded  by  mariners.  It  is  crossed 
by  four  navigable  channels— one  between  the  Dry  Tortugas,  at  the  west- 
ern extremity  of  the  chain,  and  Kebecca  Shoals,  one  east  of  Kebecca 
Shoals,  the  third  (the  Boca  Grande  Channel)  28  miles  farther  east,  and 
the  fourth  (the  northwest  channel  from  Key  West  Harbor)  immediately 
we«t  of  Key  West,  85  miles  east  from  the  Dry  Tortugas.  It  is  this 
eastern  position,  combined  with  the  good  harbor  at  Key  West  at  its 
extremi^,  which  gives  this  channel  its  importance. 

Vessels  en  route  between  Atlantic  and  Gulf  ports  which  did  not 
draw  more  than  10.5  feet  of  water  in  smooth  weather  made  use  of  this 
passage.  In  rough  weather  this  draft  could  not  be  carried  through 
and  such  vessels  were  obliged  to  make  use  of  one  of  the  more  westerly 
channels. 

In  the  act  of  August  11, 1888,  Congress  appropriated  $25,000  for  this 
work,  with  the  proviso  that  the  Secretary  of  War  should  appoint  a 
Boai'd  of  three  Engineer  Of&cers,  who  should  consider  the  subject  and 
report  on  the  advisability  of  continuing  the  work  under  the  above  proj- 
ect, and  that  he  should  submit  the  report,  together  with  the  views  of 
himself  thereon,  to  Congress  at  its  next  session.  The  Board  was  of 
opinion  that  the  work  is  of  national  importance.  It  recommended  that 
the  improvement  be  begun  by  the  immediate  construction  of  a  jetty  on 
the  northeast  side  of  the  entrance,  to  be  probably  supplemented  as  the 
work  progresses  by  a  jetty  on  the  western  side.  The  estimated  cost 
of  the  first  jetty  was  $600,000.  The  depth  of  water  to  be  obtained  is 
17  feet. 

The  aggregate  of  the  appropriations  for  this  work  amounts  to 
$220,000. 

The  amount  expended  up  to  June  30, 1894,  was  $139,603.96, 

With  this  amount  the  jetty  now  in  process  of  construction  has  been 
completed  for  a  distance  of  3,800  feet.  A  farther  distance  of  7,564  feet 
is  in  a  partially  finished  condition.  During  the  last  fiscal  year  there 
has  been  placed  upon  the  jetty  16,336.5  tons  of  granite  rock,  in  pieces 
weighing  from  250  pounds  to  6  tons. 

I^ent  surveys  show  that  the  12-foot  channel  reported  in  the  last 
Annual  Eex)ort  has  been  maintained  with  slightly  increased  depth.  The 
work  done  this  year — that  is,  raising  the  jetty  for  a  distance  of  3,800  feet 
to  the  height  of  mean  low  water — has  not  yet  had  time  to  produce  a 
noticeable  effect  upon  this  channel. 

This  channel  is  of  very  great  importance  both  from  a  military  and 
commercial  point  of  view.  When  the  improvement  is  completed  in 
accordance  with  the  project,  it  will  attbrd  a  short  cut  for  deep-draft  ves- 
sels entering  and  departing  from  Key  West  for  Gulf  ports. 
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July  1, 1894,  balance  unexpended $396.04 

Amount  appropriated  by  ace  of  August  17, 1894 80,000.00 

80,396.04 
June  30,  1895,  amount  expended  during  fiscal  year 57, 734. 06 

July  1, 1895, balance  unexpended 22,661.98 

July  1, 1895,  outstanding  liabilities $649.78 

July  1, 1895,  amount  covered  by  uncompleted  contracts 14, 504. 65 

15,154.43 

July  1, 1895,  balance  available 7,507.55 

Amount  (estimated)  required  for  completion  of  existing  project 305, 000. 00 

Amount  that  can  be  prontabi  y  expended  in  fiscal  vear  enSng  J  une  30, 1897  125, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  7.) 

8.  Caloosahatchee  BiveVy  Florida.^—BefoTe  improvement  the  lower 
part  of  the  river  was  so  obstructed  by  oyster  bars  that  the  available 
channel  depth  was  only  5}  feet.  About  17  miles  above  the  mouth  the 
river  loses  the  characteristics  of  an  estuary,  and  there  are  numerous 
islands  and  a  broad  shoal. 

The  project  adopted  in  1882  called  for  the  formation  by  dredging  of  a 
channel  100  feet  wide  and  7  feet  deep  from  the  bay  to  Fort  Myers,  a 
distance  of  17  miles.  In  1886  this  project  was  modified  so  as  to  include 
the  improvement  of  the  upper  river  as  far  as  Fort  Thompson  by  removal 
of  snags  and  overhanging  trees,  giving  a  low- water  depth  of  4  feet  for 
this  reach. 

The  aggregate  of  the  appropriations  for  this  work  amounts  to  $30,600. 

The  amount  expended  up  to  June  30, 1894,  was  $28,592.63. 

With  the  fonds  appropriated  prior  to  1894  the  shoals  below  Myers 
were  dredged  to  a  depth  of  7  feet  and  the  channels  across  the  bars 
marked  with  suitable  piles.  Above  Myers  the  shoal  at  Beautiful  Island 
was  dredged  to  4  feet  and  a  dike  or  training  wall  built  to  concentrate 
the  water  through  the  dredged  cut.  A  large  number  of  snags  have 
been  removed  fiwm  this  portion  of  the  river. 

During  the  last  year  the  U.  8.  snag  and  dredge  boat  Snwanee  com- 
menced snagging  operations  above  Myers  on  the  25th  of  May.  The 
field  of  operations  extended  as  far  up  as  Fort  Thompson.  Work  was 
continued  until  the  end  of  June,  at  which  time  all  the  available  funds 
were  exhausted.  During  this  time  293  snags  and  264  overhanging 
trees  Were  removed. 

There  is  now  a  clear  channel  from  the  mouth  to  Fort  Myers  having 
a  low-water  depth  of  6  feet,  and  from  there  to  Fort  Thompson,  4  feet. 

July  1, 1894,  balance  anezpended $7.37 

Amount  appropriated  by  act  of  August  17,  1894 2,000.00 

2,007.37 
June  30, 1895,  amount  expended  duriug  fiscal  year 1, 148. 81 

July  1,  1895,  balance  unexpended 858. 66 

July  1, 1895,  outstanding  liabilities 84.37 

July  1,  1895,  balance  available 774.19 

(See  Appendix  N  8.) 

9.  Charlotte  Harbor  and  Pea^e  CreeJcj  Florida. — ^The  river  and  harbor 
act  approved  September  19,  1890,  contained  an  item  for  "improving, 
dredging  and  deepening  the  channel  of  Charlotte  Harbor  and  Pease 
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Greek,  Florida,  to  the  pier  at  Punta  Gorda,  the  terminas  of  the  Florida 
Southern  Railroad,  $35,000." 

Under  this  appropriation  a  survey  of  the  deep  water  of  the  harbor 
was  made  from  Boca  Grande  Pass  to  Punta  Gorda.  There  was  found 
at  that  time  a  channel  depth  of  19  feet  at  mean  low  water  on  the  bar  at 
tbe  Pass,  9  feet  upon  the  shoals  south  of  Cape  Haze,  and  10  feet  upon 
the  shoal  near  tbe  wharves  at  Punta  Gorda.  The  rise  of  tide  is 
approximately  about  2  feet.  An  estimate  was  made  for  dredging  a 
channel  300  feet  wide  and  23  feet  deep  through  the  bar  at  Boea  Grande 
Pass.  The  amount  of  this  was  $35,000.  A  separate  estimate  was 
made  for  forming  a  channel  200  feet  wide  and  12  feet  deep  from  the 
wharves  at  Punta  Gorda  to  the  Pass.    The  amount  of  this  was  $127,500. 

Work  was  inaugurated  under  the  project  for  the  12-foot  channel, 
estimated  to  cost  $127,500,  and  the  funds  expended  in  dredging  the 
channel  near  Punta  Gorda  wharves.  The  work  thus  far  accomplished 
has  resulted  in  forming  a  channel  300  feet  wide  for  a  distance  of  300 
feet  in  front  of  the  wharves,  160  feet  wide  for  a  distance  of  4,729  feet, 
and  120  feet  wide  for  a  distance  of  1,764  feet,  where  it  connects  with 
the  12-foot  contours. 

The  total  length  of  the  dredged  cut  is  6,793  feet.  Over  nearly  the 
whole  of  this  length  the  depth  is  in  excess  of  13  feet. 

Tbe  amount  expended  up  to  June  30, 1894,  was  $34,650.70. 

1  he  river  and  harbor  act  of  1894  appropriated  $20,000  for  continuing 
this  work.  It  was  decided  from  a  survey  made  in  May,  1894,  that  this 
could  be  expended  to  best  advantage  in  dredging  on  the  shoals  near 
Cape  Haze  and  thence  outward  to  Boca  Grande  Pass. 

A  contract  was  entered  into  for  doing  this  work,  and  the  actual  work 
of  dredging  was  commenced  April  18, 1895.  From  that  date  to  the 
end  of  the  fiscal  year  20,553  cubic  yards  has  been  removed. 

With  the  funds  now  available  it  is  expected  to  make  a  practical 
channel  across  these  shoals  12  feet  in  depth;  with  future  appropriations 
this  can  be  widened. 

It  is  estimated  that  $20,000  can  be  profitably  expended  upon  this 
work  during  the  fiscal  year  ending  June  30, 1897. 

July  1,  1894,  balance  unexpended _ $349.30 

Aaioaut  appropriated  by  act  of  August  17, 1894 20,000.00 

20, 349. 30 
June  30, 1895,  amount  expended  during  fiscal  year 2, 903. 16 

July  1,1896,  balance  unexpended 17,446.14 

July  1, 1895,  outstanding  liabilities $150. 00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 15, 104. 60 

15,254.60 

July  1, 1895,  balance  available 2,191.54 

(Amount  (estimated)  required  for  completion  of  existing  project 72, 500. 00 
Amount  that  can  be  profitably  expend^  in  fiscal  year  eiidin  *>:  J  une  30, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aots  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  N  9.) 

10,  Sarasota  Bay,  Florida. — An  examination  and  survey  of  the  bay 
was  made  in  1889.  An  appropriation  of  $5,000  was  made  in  the  act 
approved  September  19, 1890,  for  "  improving  Sarasota  Bay  from  Tampa 
Bay  to  Sarasota,  Fla.'' 

A  navigable  channel,  with  a  minimum  depth  of  5  feet,  extends 
throughout  the  length  of  Big  Sarasota  Bay,  excepting  in  two  reaches, 
Palma  Sola  Pass  and  Long  Bar,  which  have  a  total  length  of  5,400  feet. 
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In  these  reaches  the  available  depti  was  4.3  and  3.5  feet,  respectively. 
The  tidal  range  in  the  bay  is  1.5  feet. 

The  present  approved  project  calls  for  the  formation  of  a  continuous 
channel,  100  feet  wide  and  5  feet  deep  at  mean  low  water,  from  Tampa 
Bay  to  the  town  of  Sarasota,  Fla.,  a  distance  of  21^  miles,  at  an  esti- 
mated cost  of  $17,500. 

The  total  amount  appropriated  for  this  work  is  $10,000. 

With  this  amount  dredging  has  been  done  with  the  Government 
dredge  and  hired  labor  upon  Palma  Sola  Shoal,  which  has  resulted  in 
connecting  the  5-foot  contours  by  a  cut  2,292  feet  long,  with  a  width  of 
about  40  feet  and  a  depth  varying  from  5  to  6  feet.  The  total  amount 
dredged  from  this  cut  was  6,456.5  cubic  yards;  the  material  removed 
was  sand  and  shells.  Recent  examination  shows  that  the  cut  has  not 
filled  in.    This  work  has  been  previously  reported. 

With  the  funds  last  appropriated  dredging  was  done  by  the  same 
means  upon  Long  Bar,  during  last  April  and  a  part  of  May.  A  cut  was 
dredged  4,500  feet  in  length,  50  feet  wide  to  a  depth  of  5  feet  at  low 
water.    There  was  13,614  cubic  yards  of  material  removed. 

These  two  shoals  being  dredged  there  is  now  practically  the  depth 
but  not  the  width  of  channel  called  for  by  the  project  firom  Tampa  Bay 
to  Sarasota. 

The  amount  expended  upon  this  project  to  June  30, 1894,  is  $7,447.83. 

Jnly  1, 1894,  balance  nnexpended $q2.  17 

Amount  appropriated  by  act  of  August  17, 1894 2, 500. 00 

2,552.17 
June  30, 1895,  amount  expended  during  fiscal  year 2, 523. 00 

July  1, 1895,  balance  unexpended 28.57 

July  1,1895,  outstanding  liabilities 27.00 

July  1, 1895,  balance  available 1.57 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  i^"  10.) 

11.  Manatee  River^  Florida. — Manatee  River  rises  in  the  southern 
part  of  Florida  and  flows  in  a  westerly  direction,  emptying  into  Tampa 
Bay  on  its  southern  shore.  For  a  distance  of  12  miles  from  its  mouth 
it  has  the  characteristics  of  an  estuary. 

Before  improvement  in  the  estuary  the  general  depth  of  the  river 
varied  from  7  to  20  feet.  At  the  mouth  there  was  a  long  shoal,  with 
a  depth  of  7  feet.  Between  Palmetto  and  Braiden  Town  there  was 
another  bar  covered  by  from  3  to  5  feet  of  water. 

An  examination  of  Manatee  River  with  a  view  to  its  improvement 
was  made  in  1881. 

The  original  project,  adopted  in  1882,  was  for  forming  a  channel  100 
feet  wide  and  13  feet  deep  from  Tampa  Bay  to  Shaw  and  Mci^"eils 
points.  In  1887  the  project  was  extended  so  as  to  cover  the  river  as 
far  up  as  Manatee,  and  give  a  depth  of  8  feet  at  mean  low  water. 

The  amount  expended  to  June  30, 1891,  was  iJ39,943.37. 

The  total  amount  appropriated  for  this  work  is  $43,000. 

An  examination  made  in  June,  1892,  showed  that  the  cuts  made  dur- 
ing and  prior  to  1890  had  been  well  maintained,  and  that  a  clear  chan- 
nel 100  feet  wide  and  from  8  to  9  feet  deep  existed  over  the  entire  length. 
At  the  same  time  an  examination  was  made  of  the  outer  bar  and  of  the 
bulkhead  lying  in  the  mouth  of  the  river  between  Snead  and  Shaws 
XK)ints.    It  was  found  that  an  available  channel  depth  of/more  than  9 
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feet  already  existed  on  the  outer  bar,  and  that  a  cut  through  the  bulk- 
head above  referred  tx)  could  be  so  located  that  advantage  could  be 
taken  of  the  direction  of  the  currents,  so  that  its  permanence  would 
be  reasonably  assured.  The  steamboat  men  were  very  anxious  to  have 
this  cut  made,  as  it  would  materially  shorten  and  straighten  the  chan- 
nel and  avoid  the  necessity  of  crossing  a  long  stretch  of  water  having 
a  depth  of  only  8  feet.  In  view  of  these  facts,  it  was  decided  to  make 
a  cut  100  feet  wide  and  12  feet  deep  at  mean  low  water  through  the 
bulkhead  at  Snead  Point.  A  cut  at  this  point  was  adopted  because  of 
the  immediate  advantage  it  would  give  the  trade  of  the  river  as  far  as 
Palmetto.  The  funds  available  did  not  warrant  commencement  of  the 
work  required  on  the  outer  bar.  A  channel  was  dredged  81  feet  wide 
12  feet  deep  through  the  bulkhead  at  Snead  Point  in  1893. 

"So  work  was  done  during  the  last  fiscal  year.  With  the  amount  last 
appropriated  it  is  proposed  during  the  coming  year  to  widen  and  deepen 
the  cuts  already  made  through  the  shoals  between  Manatee  and  the 
mouth  of  the  river. 

July  Ij  1894,  balance  nDexpended $56. 63 

Amonnt  appropriated  by  act  of  August  17, 1894 3,000.00 

3, 056. 63 
June  30, 1895,  amount  expended  during  fiscal  year 56.63 

July  1, 1895,  balance  unexpended 3,000.00 

{Amount  ^estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amonnt  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  11.) 

12.  WithUicoochee  River ^  Florida, — ^The  portion  of  this  river  which  is 
included  in  the  project  for  its  improvement  extends  from  its  mouth  in 
the  Gulf  of  Mexico  up  to  Pemberton  Ferry,  a  distance  of  77  miles. 

The  project  adopted  in  1879  is  to  improve  the  river  by  the  removal  of 
snags,  overhanging  trees,  and  loose  rocks,  and  the  deepening  of  some  of 
the  worst  shoals  and  a  bar  at  the  mouth  of  the  river,  so  as  to  enable 
boats  drawing  2  feet  to  navigate'  the  river  during  about  one-half  the 
year  from  the  mouth  to  Hays  Ferry,  a  distance  of  71  miles.  In  1886 
the  project  was  modified  to  permit  the  improvement  to  be  continued  as 
far  as  Pemberton  Ferry,  6  miles  from  Hays  Ferry. 

The  total  amount  appropriated  for  this  work  is  $24,700.  The  amount 
expended  to  June  30, 1894,  was  $23,890.08. 

The  work  was  done  partly  by  hired  labor  and  partly  by  contract. 
The  entire  river  from  the  mouth  to  Pemberton  Ferry  has  been  gone 
over  and  the  worst  obstructions  removed. 

At  the  close  of  operations  the  channel  called  for  by  the  project  had 
been  formed  between  Pemberton  Ferry  and  Dunnellon,  though  there 
are  still  obstructions  which  must  be  removed  before  navigation  is  safe. 

There  were  no  operations  during  the  past  fiscal  year. 

The  channel  is  now  practically  clear  and  available  for  navigation  for 
boats  drawing  2  feet  of  water  during  one-half  of  the  year. 

The  item  in  the  river  and  harbor  act  of  1894,  making  appropriation 
for  this  river  reads :  "  For  maintenance,  including  a  survey  of  the  mouth 
of  the  river,  eight  hundred  dollars."  This  amount,  being  entirely 
inadequate  to  defray  the  expenses  of  a  survey  which  is  assumed  to 
have  for  its  object  the  collection  of  data  on  which  to  base  an  estimate  of 
the  cost  of  Improving  the  mouth  of  the  river,  has  not  yet  been  expended. 

A  description  of  this  river,  its  needs  in  the  way  of  improvement,  and 
capabilities  of  future  benefits  to  commerce  is  given  in  report  of  a  pre- 


220    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

liminary  examination  made  to  comply  with  provisions  of  the  river  and 
harbor  act  of  August  17, 1894,  which  was  transmitted  to  Congress  and 

?riuted  in  House.  Ex.  Doc.  No.  158,  Fifty-third  Congress,  third  seasion. 
he  report  is  also  submitted  herewith  as  Appendix  ^  21. 

Jaly  1, 1894, balance  unexpended 19.92 

Amount  appropriated  by  act  of  August  17,1894 800.00 

Jnly  1, 1895,  balance  unexpended 809.  92 

(See  Appendix  N  12.) 

13.  Suwanee  River y  Florida. — The  project  for  the  improvement  of  the 
Suwanee  River  was  adopted  in  1879.  The  reach  of  the  river  covered 
bv  the  project  extended  from  EUaville  to  its  mouth  in  the  Gulf  of 
Mexico,  a  distance  of  130  miles.  At  that  time  the  obstructions  in  this 
portion  of  the  river  consisted  of  shoals  composed  of  soft  unstratified 
limestone  mixed  with  flint,  extending  i)artly  or  entirely  across  the  river, 
in  some  instances  covered  with  shallow  deposits  of  sand  and  in  others 
bare;  also  snags  and  overhanging  trees.  The  channels  across  these 
shoals  were  often  narrow  and  very  crooked.  Their  depth  at  mean  low 
water  would  vary  from  15  inches  to  3  feet.  At  places  large  isolated 
limestone  bowlders  in  the  channel  were  constant  sources  of  danger  to 
navigation. 

An  examination  of  the  river  with  a  view  to  its  improvement  wae 
made  in  1879.    The  estimated  cost  of  the  work  to  be  done  was  $55,15$. 

The  proposed  improvement  consists  in  deepening  the  bar  at  the 
passes  by  dredging,  the  removal  of  snags  and  overhanging  trees  along 
the  river,  and  deepening  and  improving  the  channel  at  variouB  places 
by  the  removal  of  rocks  and  snags  and  construction  of  wing  dams,  so 
as  to  straighten,  widen,  and  deepen  the  channel.  The  depth  to  be 
obtained  is  5  feet  through  the  bars  at  the  passes  for  a  width  of  150  feet 
and  up  the  river  as  far  as  New  Branford,  a  distance  of  80  miles.  From 
there  to  EUaville,  a  distance  of  50  miles,  the  depth  is  to  be  4  feet  and 
the  width  60  feet. 

The  aggregate  amount  of  the  appropriations  for  this  work  is  $47,000. 
Of  this,  $10,000  was  authorized  to  be  expended  in  the  purchase  or 
construction  of  a  snag  boat,  with  dredging  and  other  machinery. 

The  amount  expended  up  to  June  30, 1894,  was  $43,965.30. 

With  this  amount  the  boat  has  been  constructed  and  a  navigable 
depth  of  5  feet  at  low  water  has  been  obtained  from  Few  Branford  to 
the  Gulf,  and  a  depth  of  3  feet  at  low  water  from  New  Branford  up  as 
far  as  Hudson,  10  miles  below  EUaville. 

No  work  was  done  during  the  last  fiscal  year.  The  amount  appro- 
priated by  the  river  and  harbor  act  of  1894  is  still  available  and  will  be 
expended  during  the  next  year  in  defraying  the  operating  expenses  of 
the  U.  S.  snag  and  dredge  boat  Smcanee  while  effecting  the  improve- 
ment of  the  river  in  accordance  with  the  project. 

July  1,  1894,  balance  nnes^ended $34.70 

Amount  appropriated  by  act  of  August  17,  1894 3,000.00 

~3,034.70 
June  30,  1895,  amount  expended  during  fiscal  year 172. 67 

July  1,  1895,  balance  unexpended 2, 862. 03 

July  1,  1895,  outstanding  liabilitiee 22. 84 

July  1,  1895,  balance  available 2,839.19 

{Amount  (estimated;  required  for  completion  of  existing  project 18, 158. 00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June30, 1897      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  March  8,  1893. 

(See  Appendix  N  13.) 
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14.  Removing  sunlcen  vessels  or  craft  obstrvcting  or  endangering  navi- 

?%Uon. — An  obstruction  to  navigation  in  the  Passage  Key  Channel  ta 
ampa  Bay  having  been  reported,  it  was  found,  upon  investigation,  to 
be  the  wreck  of  a  small  steamer  named  Millie  Wales.  Her  registered 
tonnage  was  85.5  tons.  She  was  burned  while  at  anchor  in  this  chan- 
nel in  January,  1885. 

This  wreck  being  an  obstruction  to  navigation  such  as  is  contem- 
plated by  section  4  of  the  river  and  harbor  act  of  June  14, 1880,  steps 
have  been  taken  to  cause  its  removal  under  the  provisions  of  that  act. 

Proposals  were  invited  by  advertisement  for  the  removal  of  the  wreck 
and  opened  June  28,  1895.    (See  Appendix  N  14.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examinations  and  surveys  of  the  following  locali- 
ties, required  by  the  act  of  August  17, 1804,  were  made  by  the  local 
engineer,  Maj.  Thomas  II.  ITandbury,  Corps  of  Engineers,  and  reports 
thereon  submitted  through  the  division  engineer,  Col.  William  P.  Craig- 
hill,  Corps  of  Engineers : 

1.  Preliminary  examination  of  St.  Johns  River,  Florida,  at  Orange 
Mills  Flats,  near  Palatka,  and  for  the  improvement  of  the  channel  of  St. 
Johns  River  to  Sanfordand  points  above. — Major  Handbnry  submitted 
report  of  examination  February  23,  1895.  He  states  that,  in  view  of 
the  facts  set  forth,  he  is  forced  to  the  conclusion  that  neither  the  pres- 
ent nor  prospective  commerce  of  that  portion  of  the  St.  Jobns  River 
lying  above  Jacksonville,  Fla.,  will  warrant  its  improvement  by  the 
General  Government  with  a  view  to  obtaining  sufficient  water  for  sea- 
going vessels,  and  his  views  are  concurred  in  by  the  division  engineer 
and  by  this  office.  The  report  was  transmitted  to  Oougress  and  printed 
in  House  Ex.l>oc.  No.  347,  Fifty-third  Congress,  third  session.  (See 
also  Appendix  N  15.) 

2.  Preliminary  examination  of  St.  Lucia  Inlet  and  River ^  Florida. — 
Major  Haudbury  submitted  report  of  examination  December  15, 1894. 
It  is  his  opinion  and  that  of  the  division  engineer,  concurred  in  by  this 
office,  that  these  localities  are  worthy  of  improvement  by  the  General 
Government.  The  surveys  necessary  for  preparation  of  plan  and  esti- 
mate of  cost  of  improvement  will,  it  is  estimated,  cost  $3,000.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No. 
159,  Fifty-third  Congress,  third  session.    (See  also  Appendix  N  16.) 

3.  Preliminary  examination  of  entrance  to  Biscayne  Bay,  Florida. — 
Major  Haudbury  submitted  report  of  examination  February  18, 1895. 
He  is  of  opinion  "  that  the  present  and  prospective  commerce  of  this 
locality  is  worthy  of  the  fostering  care  of  the  General  Government,  and 
that  the  entrance  at  Bear  Cut  is  worthy  of  improvement,  provided  that 
on  ftirther  investigation,  by  surveys  and  borings  to  be  taken  on  its  bar, 
it  does  not  appear  that  the  cost  will  be  excessive  and  out  of  proportion 
to  the  commerce  to  be  benefited." 

The  division  engineer  considers,  from  the  information  available,  that 
the  locality  is  worthy  of  improvement  by  the  General  Government, 
though  the  results  of  a  survey,  which  is  recommended,  might  lead  to 
an  opposite  conclusion,  and  his  views  are  concurred  in  by  this  office. 
It  is  estimated  that  the  survey  necessary  for  the  preparation  of  plan  of 
improvement,  with  estimates,  will  cost  $1,500.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Ex.  Doc.  No.  343,  Fifty-third 
Congress,  third  session,    (See  also  Appendix  N  17.) 

4.  Preliminary  examination  of  Tampa  Bay,  Florida,  from  Port  Tampa 
to  the  mouth  of  the  bay. — Major  Haudbury  submitted  report  of  examina- 


222         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

tion  December  28, 1894.  In  his  opinion,  concurred  in  by  the  division 
engineer  and  by  this  oflSce,  Tampa  Bay  is  worthy  of  improvement  by 
the  General  Government.  It  is  estimated  that  the  surveys  necessary 
to  the  preparation  of  plan  of  improvement,  with  estimates,  will  cost 
$3,500.  The  report  was  transmitted  to  Congress  and  printed  in  House 
Ex.  Doc.  No.  194,  Fifty-third  Congress,  third  session.  (See  also  Ap- 
pendix N  18.) 

5.  Preliminary  examination  of  Anclote  River ^  Florida. — Msyor  Iland- 
bury  submitted  report  of  examination  December  21,  1894.  It  is  his 
opinion  and  that  of  the  division  engineer,  concurred  in  by  this  office, 
that  the  locahty  is  worthy  of  improvement  by  the  General  Government. 
It  is  estimated  that  the  survey  necessary  for  preparation  of  plan  of  im- 
provement, with  estimates,  will  cost  $800.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Ex.  Doc.  No.  160,  Fifby-tliird  Con- 
gress, third  session.    (See  also  Appendix  N  19.) 

6.  Preliminary  examination  of  Crystal  River^  Florida,  at  its  mouth. — 
Major  Hand  bury  submitted  report  of  examination  December  22, 1894, 
It  is  his  opinion  and  that  of  the  division  engineer,  concurred  in  by  this 
office,  that  the  locality  is  not  at  this  time  worthy  of  improvement  by 
the  General  Government.  The  report  was  trausinitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  157,  Fifty-third  Congress,  third  session. 
(See  also  Appendix  N  20.) 

7.  Preliminary  examination  of  WithUicoochee  River ^  Florida,  from  its 
mouth  to  head  of  navigation, — Major  Handbury  submitted  report  of 
examination  December  20, 1894.  It  is  his  opinion,  concurred  in  by  the 
division  engineer  and  by  this  office,  that  the  locality  is  worthy  of  ftir- 
ther  improvement  by  the  General  Government.  It  is  estimated  that  the 
serveys  necessary  to  preparation  of  plan  of  improvement,  with  estimates, 
will  cost  $5,000.  The  report  was  transmitted  to  Congress  and  print-ed 
in  House  Ex.  Doc.  No.  158,  Fifty-third  Congress,  third  session.  (See 
also  Appendix  N  21.) 

8.  Survey  of  St.  Johns  River,  from  Jacksonville  to  the  ocean. — Major 
Handbury  submitted  report  of  survey  February  18, 1895.  The  plan  sub- 
mitted by  him  contemplates  the  dredging  of  a  channel  300  feet  wide  and 
24  feet  deep  through  the  shoals  and  the  construction  of  training  dikes 
in  the  river  proper  at  the  localities  mentioned,  at  an  estimated  cost  of 
$600,000;  also  the  extension  of  the  present  north  and  south  jetties  at 
the  mouth  1,500  feet  and  500  feet,  respectively,  and  the  raising  of  these 
jetties  throughout  their  entire  lengths  to  the  heigth  of  mean  high  water 
to  secure  a  depth  of  24  feet  over  the  bar,  at  an  estimated  cost  of 
$1,509,750;  in  all,  $2,109,750. 

The  division  engineer  forwards  the  report  recommended  for  approval, 
subject  to  such  modifications  in  detail  as  experience  in  the  progress  of 
the  work  will  almost  surely  show  to  be  expedient  or  necessary  for  econom- 
ical and  successful  results,  and  states  that  a  strong  guarantee  of  the 
prompt  success  would  be  the  assured  supply  of  money  as  rapidly  as  it 
can  be  judiciously  used.  He  further  states  that  the  commercial  interests 
involved  amply  justify  such  an  expenditure  of  money  as  the  estimat>es 
call  for.  The  report  was  transmitted  to  Congress  and  printed  in  House 
Ex.  Doc.  No.  340,  Fifty-third  Congress,  third  session.  (See  also  Appen- 
dix N  22.) 

9.  Survey  of  harbor  at  Cape  Canav&ral,  Florida. — ^Major  Handbury 
submitted  report  of  survey  February  11,  1895.  He  states  that  there 
is  no  improvement  worthy  of  the  serious  consideration  of  the  General 
Government  that  can  be  made  in  this  locality  other  than  the  construc- 
tion of  a  breakwater  to  protect  vessels  from  the  violence  of  storms; 
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aDd  he  estimates  that  a  breakwater  2^  miles  in  length,  located  as 
shown  on  the  map  •  submitted,  will  cost  $7,460,970. 

He  also  submits  a  plan  for  protection  of  a  smaller  area,  which  might 
accommodate  25  first-class  vessels  and  500  small  coasting  vessels,  and 
estimates  the  cost  of  this  structure  at  $4,091,010.  Such  a  refuge,  he 
remarks,  considering  the  expense  involved,  would  be  very  unsatisfac- 
tory. The  report  was  transmitted  to  Congress  and  printed  in  House 
Ex.  Doc.  No.  321,  Fifty-third  Congress,  third  session.  (See  also  Appen- 
dix N  23.) 

DiPBOVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  GEORGIA  AND 
FLORIDA  AND  IN  EASTERN  ALABAMA. 

This  district  was  in  the  charge  of  Mty.  F.  A.  Mahan,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  Lieut.  Charles  Keller,  Corps 
of  Engineers,  to  July  15, 1894,  and  Lieut.  Charles  P.  Echols,  Corps  of 
Engineers,  since  July  12, 1894.  Division  Engineers,  Col.  C.  B.  Com- 
stock.  Corps  of  Engineers,  to  February  3, 1895,  and  Col.  H.  M.  Eobert, 
Corps  of  Engineers,  since  February  5, 1895. 

i.  Apalachicola  Bay,  Florida. — In  1879  there  was  a  minimum  depth 
of  3.5  feet  in  the  channel  over  the  bar  at  the  mouth  of  the  Apalachicola 
Eiver. 

The  bar  begins  about  one-half  mile  below  the  town  of  Apalachicola, 
Fla,,  and  is  about  7,300  feet  wide  between  the  8-foot  curves. 

In  1879  a  plan  of  improvement  was  adopted  which  contemplated 
dredging  through  the  bar  a  straight  channel  11  feet  deep  and  100  feet 
wide,  to  be  afterwards  increased  to  200  feet  should  the  first  cut  produce 
results  to  warrant  it. 

In  1891  this  project  was  amended  to  include  dredging  a  straight  chan- 
nel through  Bulkhead  Shoal  9  feet  deep  and  not  less  than  100  feet  wide. 

dp  to  June  30,  1893,  the  sum  of  $126,828.61  had  been  expended  on 
this  improvement  in  dredging  a  straight  channel  through  the  bar  at 
the  mouth  of  the  Apalachicola  Eiver  at  various  times  since  1881,  and 
in  dredging  a  channel  about  4,000  feet  long,  120  feet  wide,  and  9  feet 
in  dep&  across  the  Bulkhead  Shoal  in  1891-92.  With  the  appropria- 
tions available  the  dredged  cut  through  the  bar  had  never  exceeded 
90  feet  in  width  and  9.5  feet  in  depth,  and  had  gradually  filled  up  after 
each  dredging,  partly  by  the  deposit  of  silt  from  the  river  and  partly 
by  the  washing  in  of  material  from  the  sides  of  the  cut.  Between 
November,  1892,  and  April,  1893,  a  cut  5,600  feet  long,  from  70  to  120 
feet  wide,  and  8  feet  deep  was  made  through  the  bar  at  the  mouth  of 
the  Apalachicola  Eiver. 

2^o  change  in  the  cut  through  Bulkhead  Shoal  is  reported.  This 
shows,  apparently,  that  this  channel  is  fairly  permanent.  'Longer 
experience  shows  that  dredging  to  the  amount  of  60,000  or  70,000 
cubic  yards  will  be  required  every  year  to  keep  open  the  bar  at  the 
mouth  of  the  Apalachicola  Eiver.  A  wider  and  deeper  channel,  which 
could  be  had  for  about  $50,000,  might  be  more  permanent. 

A  contract  for  reopening  the  channel  through  the  bar  at  the  mouth 
of  the  river  has  been  made  at  the  price  of  24  cents  per  cubic  yard. 

The  commerce  at  Apalachicola  Bay  consists  mainly  in  the  exporta- 
tion of  lumber  and  naval  stores,  which  are  transported  from  the  main- 
land to  the  anchorage  grounds  in  lighters  and  rafts  towed  by  tugs. 
drawing  from  5  to  7  feet  of  water.  When  the  depth  in  the  channel 
across  the  bar  at  the  mouth  of  the  river  is  reduced  below  7  feet  much 
trouble  is  experienced  in  carrying  on  the  business  of  the  port. 

*  Omitted;  printed  in  House  Ex.  Doo.  No.  321,  Fifty- third  Congress,  third  session.  J 
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July  1,  1894,  balance  unexpended $91.81 

Amount  appropriated  by  act  of  August  17,  1894 15,  OOP.  00 

15,091.81 
3nne  30,  1895,  amount  expended  during  fiscal  year 295.20 

July  1.  1895,  balance  unexpended 14^796.61 

July  1,  1895,  outstanding  fiabilities $49.70 

July  1,  1895,  amount  corered  by  uncompleted  contracts 13, 000. 00 

13,049. 70 

July  1, 1895,  balance  available 1,746.91 

i  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1897    15, 000. 00 
V  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  1.) 

^.  Apalachicola  River  ^  the  Cutoffs  and  Lower  Chipola  River  ^  Florida, — 
The  examination  and  survey  of  the  Apalachicola  River,  finished  in  1873, 
showed  that  the  river,  throughout  its  length  of  105  miles,  had  a  chan- 
nel not  less  than  6  feet  deep.  The  channel  was,  however,  much 
obstructed  by  the  accumulation  of  logs  and  snags  brought  into  it  by  the 
freshets  in  the  Chattahoochee  and  Flint  rivers  and  by  the  trees  which 
had  fallen  from  its  own  heavily  timbered  banks.  At  Moccasin  Slough 
the  river  had  been  obstructed  by  piles  driven  by  Confederate  author- 
ities during  the  war.  Drift  had  accumulated  against  these  piles,  form- 
ing a  dam  across  the  river,  which  had  then  forced  a  narrow  and  very- 
crooked  channel  through  its  banks  and  into  the  river  Styx.  Kavigatfon 
was  diHicult  at  the  upper  and  lower  Elbows  on  account  of  the  abrupt 
bends  and  narrow  channel. 

The  original  project  for  the  improvement  of  the  river  provided  for 
securing  a  channel  100  feet  wide  and  6  feet  deep,  by  the  removal  of 
snags  and  overhanging  trees  and  widening  and  straightening  the  chan- 
nel at  Moccasin  Slough  and  the  Elbows,  at  an  estimated  cost  of  $80,333. 

In  conformity  with  the  act  of  September  19, 1890,  this  project  was  in 
that  year  modified  by  adding  thereto  the  securing  of  a  channel  60  feet 
wide  and  5  feet  deep  through  the  Out-off,  Lee  Slough,  and  the  lower 
Ohipola  Biver,  at  an  estimated  cost  of  $7,500. 

Thee^uditure  between  1874  and  June  30, 1895,  of  $53,257.11  has 
resulted  in  clearing  out  the  great  accumulation  of  logs  and  snags  and 
overhanging  trees  which  originally  obstructed  the  Apalachicola  River 
and  in  annually  removing  the  new  logs  and  snags  brought  in  by  the 
winter  freshets. 

Between  1874  and  1880  the  accumulation  of  logs  and  snags  was 
removed  from  the  channel  of  tlie  river  and  a  partial  improvement  was 
made  at  Moccasin  Slough  and  the  Elbows.  Tbe  appropriations  since 
1880  have  been  just  sufQcient  to  remove  the  snags  and  logs  brought 
down  every  year  by  the  spring  freshets. 

Many  snags,  sunken  logs,  and  overhanging  trees  have  been  removed 
from  the  Apalachicola  River,  the  Cut-off,  and  Lower  Chipola  River 
during  the  past  three  years.  Steamboats  can  pass  now  with  some  diffi- 
culty through  the  Cut-off*,  Lee  Slough,  and  Lower  Chipola  River  on  the 
upstream  passage.  These  waterways  afforded  the  only  practicable 
means  of  transportation  for  the  products  of  this  section  of  country, 
which  is  being  rapidly  settled  by  fruit  growers,  and  it  is  very  desirable 
that  a  sufficient  appropriation  shall  be  made  to  enable  a  safe  channel 
to  be  opened  through  Lee  Slough. 

The  work  of  the  past  fiscal  year  has  been  confined  to  the  removal  of 
snags,  logs,  trees,  and  bushes. 

The  sum  of  $9,000  will  complete  the  work  of  putdng  this  stream  in 
good  order. 
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The  Gut-fyff  is  a  navigable  waterway  about  3  miles  long,  connecting 
the  Apalachieola  River  with  the  Lower  Ghipola  River  near  the  Dead 
Lake8.  The  Ghipola  River  empties  into  the  Apalachieola  River  about 
14  miles  below  its  Junction  with  the  Cut-oi!.  ^^Lee  Slough"  is  simply 
a  local  name  for  a  i)ortion  of  the  Lower  Ohipola  River,  about  3  miles 
long.  (See  map  at  page  1697  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1891.)  It  is  therefore  suggested  that  the  wording  of  the 
next  appropriation  for  this  river  be  changed  from  ^< Apalachieola  River, 
Florida,  including  the  Cutoff,  Lee  Slough,  and  Lower  Chipola  River," 
to  <^ Apalachieola  River,  Florida,  including  the  Cut-off  and  Lower 
Chipola  River,"  in  order  that  the  work  required  to  be  done  may  be 
correctly  designated. 

Amoant  appropriated  by  act  of  August  17,1894 $5,000.00 

Jiin«  30,  lo05,  amount  expended  dnring  liscal  year 3, 691. 81 

July  1, 1895,  balance  nnexpendetl 1,308.19 

July  1, 1895,  outstanding  liabilities 1,027.13 

July  1, 1895,  balance  available 281.06 

(  Amount  that  can  be  profitably  expended  in  ftecal  year  ending  June  30, 1897      5, 000. 00 
^  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  2.) 

3.  Flint  River,  Georgia. — Before  the  improvement  was  begun  the 
river  was  only  navigable  at  low  water  irom  its  junction  with  the  Chatta- 
hoochee River  up  to  Baiiibridge,  and  the  channel  over  this  portion  was 
narrow,  crooked,  and  much  obstructed  by  logs,  snags,  and  overhanging 
trees. 

The  present  project  for  the  improvement  of  this  river  was  adopted 
in  1873  and  modified  in  1879,  the  object  of  the  original  project  being  to 
aiford  a  channel  100  feet  wide  and  3  feet  deep  at  low  water  from  its 
moutb  up  to  Albany,  Ga.,  an  estimated  distance  of  105  miles,  and  of 
the  modification  to  provide  a  navigable  channel  for  light-draft  steamers 
at  moderate  stages  of  water  from  Albany  to  Montezuma,  an  estimated 
distance  of  77  miles. 

Previous  to  the  act  of  June  18, 1878, 170,000  was  appropriated  for 
the  "Chattahooche  and  Flint  rivers,^  of  which  $18,000  was  expended 
on  the  Flint  River. 

The  expenditure  to  June  30, 1895,  is  1192,216.91. 

Above  Albany  the  channel  had  been  partially  cleared  of  logs  and 
snags  and  overhanging  trees,  and  to  a  limited  extent  of  loose  rock. 

Below  Albany  some  loose  rock  excavation  had  been  done  at  all  the 
shoals  between  Albany  and  Bainbridge  There  was  a  completed  and 
permanent  channel  from  Albany  to  Newton,  33J  miles.  From  Newton 
to  Bainbridge,  21  miles,  the  channel  was  passable,  with  care,  at  moder- 
ate stages  of  water,  but  it  was  impracticable  at  many  places  during  low 
water.  From  Bainbridge  to  the  mouth  of  the  river,  36  miles,  the  river 
was  navigable  throughout  the  year,  and  required  but  little  improve- 
ment aside  from  the  removal  of  drift  logs  and  snags  brought  in  by  the 
winter  floods. 

Between  the  mouth  of  the  river  and  Bainbridge,  Ga.,  an  estimated 
distance  of  36  miles,  the  river  is  in  fairly  good  condition  and  requires 
little  more  than  the  annual  clearing  of  snags  and  drift  brought  in  by 
the  winter  freshets.  On  this  portion  of  the  river  many  steamboats 
plying,  on  the  Chattahoochee  and  Apalachieola  rivers  make  regular 
trips  and  do  a  large  business,  and  the  maintenance  of  the  navigation 
ia  therefore  of  great  commercial  benefit. 
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Between  Bainbridge  aud  Albany,  Ga.,  an  estimated  distance  of  65 
miles,  the  improvement  consists  mainly  in  excavating  a  channel  through 
the  many  rock  shoals  and  reefs  and  in  depositing  the  excavated  material 
in  spur  dams.  The  improvement,  when  completed,  will  be  of  a  perma- 
nent character,  but  for  its  preservation  and  for  the  annual  removal  of 
the  snags  and  drift  it  will  be  necessary  to  maintain  a  snag  boat  on  the 
river,  at  an  estimated  cost  of  96,000.  A  considerable  river  trade  had 
been  developed  on  this  section  of  the  river  in  consequence  of  the 
improvements  already  effected.  The  business  will  probably  be  much 
increased  as  low-water  navigation  is  facilitated  by  Airther  work. 

Above  Albany  for  a  distance  of  38  miles,  to  Warwick,  Ga.,  low- water 
navigation  is  prevented  by  a  series  of  rock  shoals  on  which  the  low- 
water  depth  varies  from  6  to  18  inches.  The  loose  bowlders  have  been 
partially  removed  from  the  channel  on  this  portion  of  the  river.  Experi- 
ence in  the  work  shows  that  a  practicable  and  useful  navigation  of  this 
portion  of  the  river  at  moderate  stages  of  water  can  probably  be  secured 
only  by  providing  slack-water  navigation  by  the  construction  of  locks 
and  dams  at  great  expense. 

Between  Warwick  and  Montezuma,  an  estimated  distance  of  39  miles, 
the  improvement  consists  mainly  in  the  removal  of  logs  and  drift  and 
overhanging  trees,  and  has  been  sufftciently  accomplished  to  permit 
navigation  at  moderate  stages  of  water,  but  no  commercial  use  has 
been  made  of  this  section  of  the  river  since  July,  1890,  when  the  Monte- 
zuma Steamboat  Company  disposed  of  their  small  steamer.  It  is  not 
believed  that  any  commercial  benefit  has  since  been  derived  from  con- 
tinuing the  improvement  of  the  Flint  River  above  Albany,  Two 
bridges,  without  draw  openings,  at  distances,  respectively,  of  16  and 
41  miles  above  Albany,  obstruct  steamboat  navigation,  but  no  measures 
have  been  taken  to  require  the  owners  of  the  bridges  to  provide  them 
with  draw  openings  for  the  reason  that  no  complaints  have  been  made 
against  them. 

It  is  useless  to  continue  the  improvement  above  Albany  for  commer- 
cial purposes  unless  these  bridges  are  provided  with  draw  openings, 
and  it  seems  to  be  an  unnecessary  hardship  to  compel  the  owners  to 
provide  draw  openings  to  accommodate  a  commerce  which  does  not  now 
exist  and  of  which  there  is  no  immediate  prospect.  For  this  reason,  and 
on  account  of  the  improbability  of  being  able  to  secure  a  satisfactory 
navigation  without  construction  of  locks  and  dams  at  a  cost  entirely 
incommensurate  with  any  prospective  commerce  to  be  developed  thereby, 
it  is  recommended  that  no  further  allotments  be  made,  for  the  present 
at  least,  for  the  improvement  of  the  Flint  River  above  Albany,  but  that 
the  whole  appropriation  be  expended  in  continuing  the  useful  and 
important  work  below  Albany. 

Work  during  the  fiscal  year  ending  June  30, 1895,  has  been  confined 
to  repairs  of  the  plant  and  to  work  on  the  rock  shoals  near  Newton,  Ga. 

July  1,1894,  balance  unexpended $2,046.07 

Amount  appropriated  by  act  of  August  17, 1894 8, 000. 00 

10,046.07 
J  une  30, 1895,  amount  expended  during  fiscal  year 4, 232. 97 

July  1, 1895,  balance  unexpended 5, 813. 10 

July  1,1895,  outstanding  liabilities 748.94 

July  1, 1895,  balance  available 5, 064. 16 

i  Amounttbatcan  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1897      8, 000. 00 
<  Submitted  in  compliance  with  reciuirenients  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  3.) 

Digitized  by  VjOOQlC 


RIYEB  AND  HARBOR  IMPROVEMENTS.  227 

4.  Chattahoochee  River j  Georgia  and  Alabama.— The  river  was  origi- 
nally much  obstructed  by  logs,  snags,  and  overhanging  trees  and  by  a 
number  of  rock  and  marl  shoals  and  sand  bars,  so  that  navigation  was 
difficult  and  dangerous.  Steamboats  could  only  run  by  daylight,  and 
not  unfrequently  lay  for  weeks  at  a  time  awaiting  a  rise  in  the  river. 
Very  many  were  sunk  by  striking  obstructions. 

The  present  plan  of  improvement,  adopted  in  1873  and  modified  in 
1882,  contemplates  a  low- water  channel  4  feet  in  depth  and  10()  feet  in 
width  Irom  Columbus,  Ga.,  to  Chattahoochee,  Fla.,  a  distance  of  224 
miles,  by  the  removal  of  snage  and  other  obstructions  from  the  chan- 
nel and  overhanging  trees  from  the  banks,  by  the  excavation  of  rock 
shoals,  and  by  works  of  contraction  and  shore  protection. 

Previous  to  the  act  of  June  18, 1878,  $70,000  was  appropriated  for 
the  "  Chattahoochee  and  Flint  rivers,''  of  which  $62,000  was  expended 
on  the  Chattahoochee  Biver. 

The  result  of  expending  $276,715.99  up  to  June  30, 1895,  was  to  give 
a  low-water  channel,  nearly  free  from  obstructions,  below  Eufaula,  Ala. 
Boats  drawing  less  than  3^  feet  have  but  little  difficulty.  Between 
Eufaula,  Ala.,  and  Columbus,  Ga.,  the  channel  was  still  obstructed  by 
sand  and  gravel  bars,  especially  at  Hospital  Reach,  Woolfolk,  Shell 
Creek,  and  St.  Francii^  bends. 

If  sufficiently  large  appropriations  were  made  to  improve  these  local- 
ities by  substantial  works,  it  is  believed  that  thereafter  the  navigation 
of  the  river  could  be  maintained  in  good  condition  throughout  the  year 
by  annual  appropriations  of  $10,000  for  the  operation  of  an  efficient 
snag  boat  and  for  the  maintenance  of  the  contraction  and  shore-pro- 
tection works. 

Repairs  sufficient  to  make  the  pile  driver  barge  and  one  of  the  flat- 
boats  last  through  the  present  season  were  done.  Both  these  vessels 
are  rotten  in  hull  and  should  be  rebuilt.    This  can  be  done  for  $5,000. 

July  1, 1804, balance  unexpended $1,106.80 

Ambant  appropriated  by  act  of  Aagust  17, 1894 25,  OOU.  00 

26. 106. 80 
Jnoe  90^  188&,  amoant  expended  daring  fiscal  year 12, 804. 58 

Jnlv  1, 1895,  balance  unexpended 13,302.22 

July  1, 1895, outstanding  liabilities 418.50 

July  1, 1895,  balance  available 12,888.70 

(  Amoant  that  can.be  profitably  expended  in  fiscal  year  ending  June  30, 1897    20, 000. 00 
^  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

Between  West  Point  and  Franklin. — This  section  of  38  miles  of  the 
river  consists  of  a  series  of  pools,  varying  in  length  from  one-half  to  5 
or  0  miles  and  separated  by  rock  shoals  and  rapids,  in  some  of  which 
the  fall  is  as  great  as  8  feet  to  the  mile,  in  the  pools  the  width  of  the 
river  is  from  300  to  500  feet,  with  a  channel  nowhere  less  than  4  feet 
deep.  At  the  shoals  the  river  is  much  wider,  with  numerous  islands 
and  low- water  depths  in  many  places  of  only  a  few  inches.  The  bottom 
is  generally  of  rock  and  the  banks  are  stable.  There  are  few,  if  any, 
Hand  or  gravel  bars  and  but  few  snags. 

The  river  and  harbor  act  of  September  19,  1890,  provided  for  a  pre 
liminary  examination  of  the  Chattahoochee  River  between  West  Point 
and  Franklin.    This  examination  was  made  in  November,  1890,  and 
reports  of  the  results  are  printed  at  page  1756  of  the  Report  of  the 
Chief  of  Engineers  for  1891. 
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The  river  and  harbor  act  of  July  13, 1892,  provided  for  "  improving 
Chattahoochee  Biver,  Georgia  and  Alabama]  Continuing  improvement, 
twenty-five  thousand  dollars,  of  which  five  thousand  dollars  are  to  be 
used  on  that  portion  of  the  river  between  West  Point  and  Franklin.'' 

Five  thousand  dollars  was  allotted  also  in  the  river  and  harbor  act 
of  August  17, 1894. 

The  project  for  the  improvement  of  this  section  of  the  river,  sub- 
mitted July  26, 1892,  and  approved  August  4,  1892,  contemplates  the 
removal  of  the  lesser  rock  shoals,  sand  and  gravel  bars  by  excavation 
and  by  works  of  contraction,  removal  of  overhanging  trees  irom  the 
banks,  and  snags,  logs,  and  other  obstructions  from  the  channel,  and 
the  construction  of  locks  and  dams  to  overcome  the  more  serious 
obstructions,  to  give  a  minimum  depth  of  3  feet  at  low  water  in  the 
channel  between  West  Point  and  Franklin,  a  distance  of  38  miles. 

Up  to  June  30, 1895,  96,438.38  had  been  expended  in  procuring  the 
necessary  plant,  in  rock  excavation  at  certain  of  the  shoals  above  West 
Point  and  in  depositing  the  excavated  material  in  training  dams,  and 
in  making  a  survey  for  a  short  canal  and  lock  around  the  6-foot  mill- 
dam  at  Bentley  Mill. 

A  channel  50  feet  wide  and  3  feet  deep  has  been  obtained  through 
Flat  Kock  Shoals  and  Roberts  Shoals.  A  similar  channel  was  begun 
at  Haynes  Island  Shoals^  it  was  not  finished  at  the  close  of  the  year. 

When  the  work  at  Haynes  Island  Shoals  shall  have  been  oom]>leted 
nothing  further  can  be  done  on  this  part  of  the  stream  except  at  a  cost 
which  the  traffic  of  the  stream  does  not  justify.  No  estimate  is  sub- 
mitted for  the  year  ending  June  30, 1897. 

July  1,  1894,  balance  unexpended $94.67 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

5,094.67 
June  30,  1895,  amount  expended  during  fiscal  year 1,533. 05 

July  1,  1895,  balance  unexpended 3,561.62 

(See  Api)endix  O  4.) 

5.  Choctawhatchee  River^  Florida  and  Alabama, — When  work  on  the 
improvement  was  begun,  in  1874,  the  river,  notwithstanding  the  aver- 
age width  of  300  feet,  was  almost  totally  obstructed  by  the  aocumula- 
tion  of  logs  and  snags,  and  navigation  was  only  possible  by  flatboats 
of  light  draft.  The*  channel,  if  a  channel  existed  at  all,  was  exceed- 
ingly dangerous  to  navigation,  particularly  during  the  lower  stages  of 
water. 

The  project  for  improvement  adopted  in  1880  was  for  obtaining  a  low- 
water  navigable  channel  from  its  mouth  to  Geneva,  Ala.,  an  estimated 
distance  of  125  miles,  and  a  navigable  high-water  channel  from  Geneva, 
Ala.,  to  Newton,  Ala.,  an  estimated  distance  of  37  miles. 

In  1890  the  project  was  amended  to  provide  for  securing  a  low-water 
channel  from  Geneva  to  Newton. 

The  improvement  consists  in  the  removal  of  Ipgs,  in  deepening  sand 
bars  by  works  of  contraction  and  shore  protection,  and  in  excavating 
a  channel  through  the  rock  and  marl  shoals. 

The  expenditure  up  to  June  30, 1895,  of  $123,897.02  has  resulted  in 
removing  the  obstructions  from  the  river,  between  its  mouth  and  Cary- 
ville,  sufficiently  to  meet  the  requirements  of  the  present  commerce  on 
that  section  of  the  river,  in  giving  a  fairly  navigable  channel,  e:i^cept  at 
extreme  low  water,  from  the  crossing  of  the  Pensacola  and  Atlantic 
Railroad  at  Caryville,  Fla.,  to  Geneva,  Ala*,  and  a  partially  improved 
channel  from  Geneva  to  Pate  Landing,  25  miles  above,  ami  in  provid- 

.  .gitized  by  VjOC 


RIVBR  AND   HARBOR  IMPROVEMENTS.  229 

ing  a  plant  for  carrying  on  works  of  conbraction  and  shore  protection 
at  the  troablesome  bars.  Some  of  these  were  applied  at  Buzzard  Bar^ 
Gunfield  Shoals,  and  Busby  Shoals,  with  such  saccesBfxil  results  that 
boats  have  experienced  no  trouble  since  then  in  passing  them. 

Steamboats  run  now  quite  regularly  from  Geneva,  Ala.,  to  the  rail- 
road at  Caryville. 

During  the  fiscal  year  ending  June  30,  1895,  $3,960.96  was  expended 
in  repairs  to  the  snag  boat  and  in  snagging. 

Boats  carrying  large  amounts  of  freight  have  little  or  no  difficulty 
in  running  on  this  stream  either  by  day  or  by  night. 

Geneva  is  a  thriving  town,  the  trading  and  shipping  center  for  a 
rich  agricultural  region  surrounding  it.  The  river  aitbrds  the  only 
praeticable  mcMis  of  transportation  to  this  district.  During  recent 
years  the  work  has,  therefore,  mainly  been  directed  to  improving  this 
section  of  the  river,  and  has  resulted  in  clearing  out  a  large  number  of 
the  accumulated  logs  and  snags.  Low-water  navigation  is  impeded 
by  several  sand  bars,  which  can  be  readily  deepened  by  works  of  con- 
traction and  shore  protection  if  sufficient  funds  are  appropriated  for  the 
purpose. 

When  freight  offers  steamboats  occasionally  run  to  Pate  Landing  at 
favorable  sts^es  of  water. 

Since  the  completion  of  the  Alabama  Midland  Railroad  from  Mont- 
gomery, Ala.,  to  Bainbridge,  Ga.,  which  passes  through  Kewton,  the 
argent  necessity  for  improving  the  upper  portion  of  the  river  no  longer 
ex^ts,  and  it  is  doubtful  if  this  section  would  now  be  much  used  even  if 
the  improvements  were  completed. 

ThepIan,therefore,contemplatescompleting  the  improvement  between 
Geneva  and  Caryville,  and  then  between  Geneva  and  Pate  Landing 
before  beginning  any  work  upon  the  marl  shoals  which  now  obstruct 
navigation  between  Newton  and  Pate  Landing.  It  is  very  doubtful 
whether  a  safe  low-water  navigation  of  this  section  of  the  river  can  be 
secured  except  by  the  construction  of  locks  and  dams  to  provide  slack- 
water  navigation,  at  a  cost  not  warranted  by  any  prospective  commerce 
to  be  developed  thereby. 

July  1, 1994,  balance  unexpended v- $2,063.94 

Amoontappropriatedby  act  of  August  17,  1S94 ., 6,000.00 

8,063.94 
June  30, 1895,  amount  expended  during  fiscal  year 3,960.96 

July  1,  1895,  balance  unexpended 4, 102. 98 

July  1, 1895, outstanding  liabilities 587.59 

July  1,  1895,  balance  available 3,515.39 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      6, 000. 00 
<  Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  5.) 

6\  Harbor  at  Pensa^cola,  Fla. — In  1878  the  channel  was  much 
obstructed  by  wrecks,  and  a  survey  made  in  1879  showed  that  the  inner 
bar  had  shoaled  to  a  least  depth  of  19.5  feet  at  mean  low  water.  This 
depth  was  not  sufficient  to  accommodate  the  large  number  of  vessels 
seeking  entrance  to  the  port.  The  western  shore  of  the  entrance  to 
the  harbor,  which  is  the  site  of  old  Fort  McRee,  was  fast  washing 
away  and  a  large  portion  of  the  fort  had  disappeared.  Corresponding 
changes  in  the  direction  of  the  channel  and  of  the  tidal  currents  had 
occurred,  and  to  this  was  attributed  the  shoaling  of  the  innGS.  bar.  jThe 
removal  of  the  wrecks  was  begun  in  1878.  Digitized  by  vjOOg IC 
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The  plan  of  improvement  adopted  in  1881,  in  accordance  with  the 
report  of  The  Board  of  Engineers,  contemplated  dredging  a  channel 
300  feet  wide  and  24  feet  deep  at  mean  low  water  across  the  inner  bar, 
for  the  temporary  relief  of  the  nayij^ation  of  the  harbor,  and  protecting 
the  shore  line  near  Fort  McBee  from  further  abrasion,  with  the  view  of 
preventing  injurious  changes  in  the  tidal  currents  and  retaining  this 
position  for  defensive  purposes. 

A  channel  120  feet  wide  and  24  feet  deep  at  mean  low  water  was  the 
result  of  dredging  done  in  1886.  This  channel  filled  up  so  mat  in  J  uue, 
1891,  it  was  only  19  feet  deep.  It  was  then  dredged  out  again  to  a  least 
depth  of  20.5  feet,  but  this  depth  was  reduced  to  19*2  feet  in  November, 
1892. 

Two  groins,  built  near  the  site  of  Fort  McBee,  stopped  further  abra- 
sion of  the  shore  line.  They  were  360  and  220  feet  long,  respectively. 
They  were  finished  in  April,  1890. 

Up  to  June  30, 1895,  $353,021.50  had  been  expended  on  the  improve- 
ment of  this  harbor. 

The  dredging  done  during  May,  June,  July,  and  August,  1893,  gave 
a  channel  1,400  feet  long,  225  feet  wide,  and  24  feet  deep  across  the 
inner  bar.  On  June  30, 1894,  the  channel  was  reported  19.5  feet  deep. 
On  June  26,  1895,  it  is  reported  as  20.45  feet.  The.se  are  the  least 
depths  found  for  navigation. 

On  January  17, 1891,  a  Board  of  Engineers  was  appointed  to  assemble 
at  Pensacola,  Fla.,  for  the  purpose  of  considering  and  reporting  upon 
the  improvement  of  the  harbor.  The  report  of  the  Board, -dat^  July 
16, 1891,  is  printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for 
1891,  page  1723.  The  proposed  method  of  securing  a  permanent  deep 
channel  at  the  entrance  to  Pensacola  Harbor  is  by  means  of  two  jetties, 
starting  from  the  shores  near  Forts  Pickens  and  McBee,  respectively, 
at  an  estimated  cost  of  $1,830,000,  assisted  by  such  dredging  as  may 
be  required. 

July  1,1894,  balance  unexpended $2,523.32 

Amount  appropriated  by  act  of  August  17, 1894 100,000.00 

102,523.32 
June  30, 1895,  amouat  expended  during  fiscal  year 5,544.82 

July  1, 1895,  balance  unexpended 96,978.50 

July  1, 1895,  outstanding  liabilities 452.73 

July  1, 1895, balance  available... 96,525.77 

(  Amoun  t  that  can  be  profi tab ly  expended  in  fiscal  year  ending  J  une  30, 1897  500, 000. 00 
<  Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  6.) 

7.  Escambia  and  Conecuh  rivers,  Florida  and  Alabama, — These  rivers 
are  really  one  river,  that  portion  of  the  river  from  its  head  waters  in 
south  Alabama  to  the  Florida  and  Alabama  State  line  being  called  the 
Conecuh  River  and  the  portion  in  Florida,  61  miles  long,  being  called 
the  Escambia  River.  It  empties  into  Escambia  Bay.  Fully  60  per  cent 
of  the  immense  quantity  of  timber  shipped  from  Pensacola  Harbor  is 
cut  OD  lands  tributary  to  the  Escambia  River  and  floated  down  in  rafts 
to  Pensacola  Harbor. 

The  river  originally  was  much  obstructed  by  snags,  sunken  logs,  and 
rock  shoals  and  by  a  very  shoal  bar  at  the  mouth.  Steamboat  naviga- 
tion was  not  attempted  and  rafts  had  much  difficulty  in  passing  down 
the  river. 
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The  plan  of  improvement  for  this  river,  adopted  pursuant  to  exami- 
nations and  surveys  made  in  1878,  contemplates  the  removal  of  snags, 
sunken  logs,  and  other  obstructions  from  the  channel,  cutting  through 
the  rock  shoals  and  deepening  sand  bars  by  works  of  contraction  and 
shore  protection  from  the  mouth  of  the  river,  in  Pensacola  Bay,  to  the 
mouth  of  Indian  Greek,  an  estimated  distance  of  293  miles,  for  the 
purpose  of  facilitating  the  movement  of  saw  logs  and  timber  down  the 
river,  affording  at  the  same  time  facilities  for  steamboat  navigation. 

The  expenditures  made  on  this  river  up  to  June  30, 1895,  amount  to 
$76,076.01.  Their  result  has  been  the  providing,  maintaining,  repair- 
ing, and  renewing  of  the  necessary  plant;  dredging  twice  through  the 
bar  at  the  mouth  of  the  river  to  let  tugs  pass  drawing  5  feet;  remov- 
ing large  quantities  of  logs  and  snags  from  the  mouth  to  Jordan  Shoals, 
a  distance  of  136  miles;  keeping  the  improved  channel  free  from  logs 
and  snags.  At  the  end  of  1893  the  river  was  in  such  condition  that 
rafts  could  run  safely  on  stages  of  water  above  2  feet  for  a  distance  of 
106  miles  from  the  mouth. 

During  the  fiscal  year  ending  June  30, 1895,  the  oi>erations  of  previous 
years  were  continued,  and  the  condition  of  the  river  was  further  im- 
proved. 

This  river  and  its  tributaries  pass  through  the  extensive  timber  lands 
of  south  Alabama  and  Florida,  and  the  value  of  the  lumber  annually 
taken  to  market  by  the  river  is  estimated  at  nearly  $2,000,000. 

In  order  that  the  business  may  be  carried  on  safely  and  profitably 
the  river  should  be  kept  free  from  snags  and  like  obstructions  by  an 
efficient  snag  boat :  and  a  channel  100  feet  wide  and  8.5  feet  deep  should 
be  dredged  througn  the  bar  at  the  mouth  of  the  river,  in  order  that  the 
large  tugs  employed  in  towing  the  rafts  to  Pensacola  may  cross  the  bar 
and  enter  the  river  for  the  purpose  of  reaching  the  rafts.  The  rafts  are 
now  floated  across  the  bar  and  fastened  to  timber  stands  in  the  open 
bay,  where  they  are  exposed  to  sudden  storms,  and  a  large  annual  loss 
in  money  and  lumber  is  thus  occasioned. 

July  1. 1894,  balance  unexpended $285.08 

Amount  appropriated  by  act  of  August  17, 1894 6, 000. 00 

6,285.08 
June  SO,  1895,  amount  expended  during  fiscal  year >,  693. 38 

July  1, 1895,  balance  unexpended 4,591.70 

July  1,1895,  outstanding  liabilities 480.84 

July  1, 1895,  balance  avaUable 4,110.86 

JAmoant  that  can  be  profitably  expended  i  n  fiscal  vear  ending  June  30, 1897      4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  7.) 

8.  Alabama  River^  Alabama. — ^The  river  was  se  full  of  sunken  lo£fs 
and  snags  before  improvements  were  begun,  in  1878,  that  many  steam- 
boats were  destroyed  and  navigation  was  both  difficult  and  dangerous, 
on  account  of  the  many  bars,  shoals,  and  reefs,  having  low- water  depths 
of  only  3.5  to  3.6  feet.  That  portion  of  the  river  below  the  cut  off,  20 
miles  in  length,  was  absolutely  inaccessible  during  low  water,  and  all 
landings  situated  thereon  had  been  deprived  of  steamboat  service.  At 
low- water  stages  boats  could  only  run  by  daylight,  aud  long  detentions 
at  the  shoals  aud  bars  were  frequent.  The  normsil  width  of  the  upper 
river  is  from  600  to  600  feet  and  of  the  lower  river  from  700  to  800  feet. 
In  the  portions  of  the  river  having  these  widths  the  low-water  depths 
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vary  from  8  to  15  feet,  but  where  the  river  lias  beeu  widened  by  the 
erosion  of  its  banks,  bars,  shoals,  and  reefs  are  foand« 

The  original  plan  of  improvement,  adopted  pursaant  to  an  examina- 
tion and  partial  survey  of  this  river  made  under  the  act  of  Congress 
approved  March  3, 1875,  provided  for  obtaining  a  4-foot  low- water  dian- 
nel  from  the  mouth  of  the  river  to  Wetumpka,  Ala.  In  1892  the  present 
plan  of  improvement  was  adopted,  which  provides  for  obtaining  a  low- 
water  channel  6  feet  deep  from  Wetumpka,  Ala.,  to  the  junction  with 
the  Tombigbee  Eiver,  44  miles  above  Mobile,  Ala.,  an  estimated  dis- 
tance of  323  miles,  by  the  removal  of  logs  and  sna^  from  the  channel 
and  overhanging  trees  from  the  banks;  by  the  removal  of  rock  reefe 
and  gravel  bars  by  blasting  and  dredging,  and  deepening  sand  bars  by 
works  of  contraction  and  shore  protection,  at  an  estimated  cost  of 
$386,251,  exclusive  of  the  cost  of  maintenance  and  snagging,  estimated 
at  910,000  per  annum. 

The  expenditure  of  9270,372.79,  to  June  30,  1895,  has  resulted  in 
clearing  the  river  of  dangerous  snags,  logs,  and  overhanging  trees;  in 
maintaining  an  efficient  stem- wheel  snag  boat;  in  procuring  an  efficient 
plant  for  the  construction  of  contraction  and  shore- protection  works;  in 
improving  many  of  the  worst  bars,  and  in  protecting  the  shores  at  many 
points. 

During  the  fiscal  year  ending  June  30,  1895,  the  various  operations 
of  snagging,  contracting  the  channel,  and  protecting  the  banks  were 
continued  with  satisfactory  results.  The  low-water  depth  on  11  bars 
is  now  5  to  8  feet  The  increased  depths  vary  from  2  to  5.5  feet.  The 
river  is  now  navigable  from  Montgomery  to  Mobile  at  low  water  for 
boats  not  exceeding  4.5  feet  draft. 

When  the  appropriation  of  $70,000  by  act  of  July  13,  1892,  became 
available  the  only  plant  on  this  river  consisted  of  the  efficient  stern- 
wheel  snag  boat  Wm.  J.  Twinifi^.  A  plant  for  two  large  working  par- 
ties, one  on  the  upper  and  one  on  the  lower  river,  has  now  been  procured, 
each  plant  consisting  of  one  stern- wheel  towboat,  one  quarter  boat,  one 
pile-driver  barge,  one  small  decked  flatboat  for  carrying  piles,  two  stone 
barges,  and  one  brush  barge.  The  towboat  for  one  party  is  the  snag 
boat  Twining.  The  contraction  works,  built  in  1878  and  1883  and  in 
1892, 1893, 1894,  and  1895,  have  given  so  satisfactory  results  that  no 
special  difficulty  is  anticipated  in  securing  Jow- water  depths  of  6  feet 
on  the  bars  now  having  less  depths,  provided  sufficiently  large  appro- 
priations are  made  to  carry  on  the  work  with  an  efficient  plant  and  a 
large  working  force  during  the  low- water  season. 

July  1, 1894,  balance  unexpended $4, 092. 76 

Amount  appropriated  by  act  of  August  17,1894 50,000.00 

54,092.78 
June  30, 1895,  amount  expended  during  fiscal  year 19, 316. 19 

July  1, 1895,  balance  unexpended 34, 776. 60 

July  1, 1895, outstanding  liabilities 868.94 

July  1, 1895,  balance  available 33, 907. 66 

{Amount  (estimated)  required  for  completion  of  existing  project 286, 251. 00 
Amountthatcan  be  profitably  expended  infisoalyear  ending  June  30, 1897  .50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and     -         . 
harbor  acte  of  1866  and  1867  aildof  sundry  civil  act  Of  March  3, 1893. 

(See  Appendix  O  8.)  .. 
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9.  Coosa  Mirer,  Georgia  and  Alabama. — With  liead  waters  in  the  moan- 
taius  of  uorthwest^n  Georgia,  the  Ck)Osawattee,  Oostenaula,  Coosa, 
Alabama^  aud  Mobile  rivers  form,  in  fact,  oDe  great  river,  which,  when 
the  improvement  of  the  Coosa  Biver  is  completed,  will  furnish  a  cou- 
tinoens  route  of  water  transportation  776  miles  in  lenfth  through  the 
mineral  fields  of  north  Alabama,  the  agricultural  belt  of  middle  Ala- 
bama, and  the  timber  region  of  south  Alabama  to  tide  water  at  Mobile 
Bay. 

A  distance  of  293  miles  of  this  waterway  above  Lock  No.  4  (3  miles 
above  the  Georgia  Pacific  Railroad  bridge)  and  a  distance  of  367  miles 
between  Wetumpka  and  Mobile,  are  now  navigable. 

Between  Lock  No.  4  and  Wetumpka,  a  distance  of  116  miles,  the  Coosa 
River  has  a  fall  of  323  feet,  and  is  obstructed  by  a  series  of  rock  shoids 
and  reefs,  separated  by  stretches  of  good  navigable  water,  varying  in 
length  from  one-half  to  8  miles.  The  low-water  discharge  of  the  Coosa 
River  at  Wetumpka  is  5,800  cubic  feet  per  second. 

The  abundance  of  water,  the  stability  of  the  banks  and  bottom  of  the 
river,  and  the  rock  foundations  for  locks  and  dams  presented  in  nearly 
all  cases,  make  the  lower  portion  of  the  river  peculiarly  susceptible  to 
permanent  improvement  by  a  system  of  slack-water  navigation. 

Pursuant  to  the  various  examinations  and  surveys  made  between 
1870  and  1889  a  plan  of  improvement  has  been  adopted  which  contem- 
plates the  removal  of  the  lesser  rock  shoals,  sand  and  gravel  bars  by 
excavation  and  by  works  of  contraction  and  the  construction  of  locks 
and  dams  to  overcome  the  more  serious  obstructions. 

By  the  various  acts  making  appropriations  for  its  improvement  the 
Coosa  River  has  been  divided  into  two  sections  by  the  Bast  Tennessee, 
Virginia  and  Georgia  Railroad  bridge. 

In  the  upper  section,  between  Rome  and  the  bridge  (236  miles  long), 
8  locks  with  their  accessory  dams  will  be  required,  of  which  3  have 
been  completed  and  opened  to  navigation  and  the  fourth  is  now  under 
construction. 

In  the  lower  section,  between  Wetumpka  and  the  bridge  (68  miles 
long),  23  locks  with  their  accessory  dams  will  be  requirwi,  of  which 
Lock  No.  31,  at  Wetumpka,  is  now  under  construction.  The  first 
appropriation  for  this  section  of  the  river  was  made  by  the  act  of  Sep- 
tember 19, 1890. 

(a)  Between  Rome,  Ga.,  and  tlie  East  Tennessee,  Virginia  and  Georgia 
Railroad  bridge. — Before  improvement  the  river  was- much  obstructed 
by  rock  shoals  and  sand  and  gravel  bars  between  Rome,  Ga.,  and 
Greensport,  Ala.,  a  distance  of  162  miles,  and  below  Greensport  it  was 
not  navigable  at  all  on  account  of  the  many  shoals  and  rapids  formed 
by  ledges  of  rock  crossing  the  river  bottom  at  points  where  the  width 
of  the  river  was  greater  than  the  normal. 

The  expenditure  up  to  June  30, 1895,  of  9871,989.43  had  resulted  in 
securing  a  fairly  navigable  channel  from  Rome  to  Greensport  by  blast- 
ing out  the  rock  shoals  and  by  the  construction  of  wing  dams  to  scour 
out  the  sand  bars. 

Below  Greensport,  at  distances,  respectively,  of  0.68,  3.86,  and  5.24 
miles,  3  masonry  locks,  each  having  an  available  width  of  40  feet  and 
length  of  175  feet,  with  their  accessory  dams,  had  been  completed  and 
opened  to  navigation.  In  consequence  of  the  improvement  steamboats 
made  regular  trips  between  Rome  and  Gadsden,  and,  when  business 
demanded  it,  extended  their  trips  to  a  landing  1  mile  below  Lock  Ko.  3. 

At  the  site  of  Lock  ISo.  4, 21  miles  below  Lock  No.  3,  the  dam  and  its 
abutment  have  been  finished  as  originally  designed.    An  increase  of 
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height  of  3  feet,  authorized  for  the  dam  daring  the  past  year,  remains 
to  be  added.  The  cofferdam  for  the  lock  as  placed  in  the  beginning  is 
finished.  The  change  in  the  location  of  the  lock  requires  an  extension 
of  the  cofierdam.    This  is  yet  to  be  made. 

A  concrete  floor  8  feet  thick  was  authorized  for  this  lock  last  year. 
One-half  the  excavation  for  this  floor  was  finished  when  the  work  closed 
for  the  year.  The  transverse  wall  at  the  head  of  the  lock,  to  prevent 
leakage  under  the  floor,  was  put  in.  A  contract  for  cement  wbb  made. 
A  plant  for  crushing  stone  and  one  for  mixing  concrete  were  put  up. 

The  river  for  a  distance  of  20  miles  below  Rome  had  become  much 
obstructed  by  sand  and  gravel  bars.  It  was  restored  to  its  original 
condition.  The  work  of  cutting  a  channel  through  Alligator  Keef, 
Woods  Beef,  McGoy  Island  Shoal,  and  Box  Shoal  was  continued  until 
stopped  by  high  water. 

In  the  improved  portions  during  about  nine  months  of  the  year,  there 
is  5  feet  or  more  of  water  in  the  shoal  places,  and  for  the  remaining  three 
months  there  is  ordinarily  3  feet.    The  river  is  never  closed  by  ice. 

It  was  hoped  last  year  that  Lock  No.  4  would  be  completed  and  opened 
to  navigation  during  the  fiscal  year  just  passed,  but  the  small  appro- 
priation made  for  this  part  of  the  Coosa  River  did  not  permit  it. 

July  1, 1894,  balance  unexpended .^. $3,888.91 

Amount  appropriated  by  act  of  August  17,  1894 110,000.00 

113,888.91 
June  30,  1895,  amount  expended  during  fiscal  year 72, 178. 34 

Jnlv  1,  1895,  balance  unexpended 41,710.57 

•Inly  1,  1895,  outstanding  liabiUties $8,745.36 

July  1, 1895,  amount  covered  by  uncompleted  contracts 23, 120. 00 

31,865.36 

July  1,  1895,  balance  available 9,845.21 

I  Amount  (estimated)  required  for  completion  of  existing  project 860, 133. 00 
Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  187, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(b)  Between  WetumpJco,  Ala.,  and  the  Ectst  Tennessee,  Virginia  and 
Georgia  Railroad  bridge. — ^The  first  appropriation  for  the  improvement 
of  this  section  of  the  river  was  made  by  the  act  of  September  19, 1890, 

To  Julie  30, 1895,  the  sum  of  1258,500.01  was  expended  in  securing 
the  necessary  outfit  and  in  making  detailed  surveys  for  the  precise 
location  of  the  locks  near  Wetumpka  and  in  making  a  series  of  veloc- 
ity and  discharge  observations,  extending  from  high  to  low  water;  in 
filling  up  and  grading  the  yard  at  the  site  of  Lock  Ko.  31  and  building 
thereou  workshops,  etc;  in  the  purchase  of  machinery  and  plant  for 
the  construction  of  the  cofferdam  and  Lock  No.  31;  in  excavating  rock 
from  the  channel  of  the  river  above  Wetumpka  Bridge,  and  in  building 
a  breakwater  to  divert  the  current  from  the  lock  site;  in  building  the 
cofferdam;  in  laying  a  narrow-gauge  track  from  the  lock  to  the  head 
of  the  rapids  and  to  the  yards  of  the  Louisville  and  Kashville  Railroad; 
in  setting  up  pumping,  stone-crushing,  and  concrete-mixing  plants;  in 
building  storehouses  and  sheds  for  materials;  in  excavating  the  lock 
pit,  and  in  beginning  the  construction  of  the  lock,  which  has  been 
raised  at  all  points  to  a  height  of  10  feet  9  inches  above  the  level  of  the 
lower  miter  sill.  The  total  amount  of  concrete  placed  was  8,710  cubic 
yards,  at  a  cost  for  labor  and  materials  alone  of  $4.57^  per  cubic  yard. 
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July  1,  1894,  balance  unexpended $74,762.56 

Am'ouut  appropriated  by  act  of  August  17,  1894 110,000.00 

184,762.56 
June  30,  1895,  amount  expended  during  fiscal  year 83, 255. 32 

.July  1,  1895,  balance  unexpended 101, 507. 24 

July  1,  1895,  outstanding  fiabilities $5,978.46 

J  uly  1,  1895;  amount  covered  by  uncompleted  contracts 27, 200. 00 

33,178.46 

July  1,  1895,  balance  available.. 68,328.78 

Amount  (estimated)  required  for  completion  of  existing  prefect 4, 733, 074. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 312,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  9.) 

10,  Operating  and  care  of  canals  and  other  works  of  navigation  on 
Coosa  River  J  Georgia  and  Alabama. — The  expenses  of  operating  and 
care  of  Locks  Nos.  1,  2,  and  3  and  the  canal  between  Locks  l^os.  2  and  3 
during  the  fiscal  year  ending  June  30, 1895,  amounting  to  $4,499.19, 
have  been  paid  in  the  way  indicated  by  section  4,  act  of  July  5, 1884. 

(See  Appendix  O  10.) 

EXAMINATION  MADE  IN   COMPLIANCE  WITH  RIVEK  AND  HARBOR  ACT 

OF  AUGUST  17,  1894. 

The  preliminary  examination  of  Carrabelle  Bar  and  Harbor^  Florida^ 
required  by  the  act  of  August  17, 1894,  was^ade  by  the  local  engineer, 
Maj.  F.  A.  Mahan,  Corps  of  Engineers,  and  his  report  thereon,  dated 
February  7, 1895,  was  submitted  through  the  division  engineer.  Col.  H. 
M.  Eobert,  Corps  of  Engineers. 

In  the  opinion  of  Miyor  Mahan,  concurred  in  by  the  division  engineer 
and  by  this  office,  the  locality  is  worthy  of  improvement  at  least  to  the 
extent  of  making  a  10-foot  channel  ftom  the  mouth  of  Carrabelle  Eiver 
to  the  channel  in  the  bay,  No  further  survey  will  be  necessary,  as  an 
estimate  of  sufficient  accuracy  can  be  made  from  existing  charts.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No. 
328,  Fifty-third  Congress,  third  session.    (See  also  Appendix  O  11.) 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  WESTERN  ALABAMA  AND 
EASTERN  MISSISSIPPI,  AND  OF  BOGUE  OHITTO,  LOUISIANA. 

This  district  was  in  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engi- 
neers, with  Lieut.  Eben  B.  Winslow,  Corps  of  Engineers,  under  his 
immediate  orders.  Division  Engineers,  Col.  C.  B.  Comstock,  Corps  of 
Engineers,  to  February  3, 1895,  and  Col.  H.  M.  Robert,  Corps  of  Engi- 
neers since  February  6, 1895. 

i.  Mobile  Harbor^  Alabama. — The  channel  had  originally  a  minimum 
depth  of  54  feet  through  Choctaw  Pass  and  8  feet  on  Dog  River  Bar. 
This  was  deepened  to  10  feet  through  both  by  dredging  under  appro- 
priations from  1826  to  1852  of  1228,830.68.  In  1860  the  channel  in  Choc- 
taw  Pass  had  shoaled  to  7^  feet.  From  1870  to  1878  the  channel  was 
deepened  by  dredging  to  13  feet  under  appropriations  amounting  to 
$401,000.    Length  of  cut,  8  miles. 

From  1881  to  1888  the  channel  was  deepened  by  dredging  to  17  feet 
under  appropriations  amounting  to  $740,000,  but  this  project  was  not 
completed  when  the  last  project  was  adopted.    The  length  of  cut  was 
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-The  present  project  for  the  improvement  of  this  harbor  was  ad(4>ted 
in  August,  1888,  the  object  being  to  afford  a  channel  of  entrance  frcmi 
the  Gulf  of  Mexico  to  the  city  of  Mobile  of  280  feet  width  on  top  of 
cut  with  a  central  depth  of  23  feet  at  mean  low  water,  by  dredging,  at 
an  estimated  cost  of  $1,980,000.  Act  of  September  19, 1890,  extended 
the  work  up  Mobile  Biver  to  the  mouth  of  Ohickasabogue  Creek  and 
increased  the  estimated  cost  to  $2,043,800.  The  entire  length  of  chan- 
nel under  present  project  is  33.09  miles  and  the  entire  length  of  con- 
tinuous cut  is  32.27  miles.  The  amount  expended  on  the  present 
project  up  to  the  close  of  the  fiscal  year  ending  June  30,  1894,  was 
$1,142,564.50,  and  resulted  as  follows: 

The  average  central  depth  of  the  dredged  channel  on  June  30, 1894, 
was  25.2  feet  and  the  minimum  depth  ou  that  date  was  19.6  feet.  The 
amount  expended  during  the  fiscal  year  ending  June  30, 1895,  was 
$544,414.28,  and  on  that  date  the  average  central  depth  of  the  entire 
channel  was  26.5  feet  and  the  minimum  central  depth  in  the  river  was 
23.5  feet  and  m  the  bay  was  23.8  feet,  with  an  average  increase  of 
bottom  width  of  90  feet. 

Jaly  1, 1894,  balance  unexpended $160,995.44 

Amount  appropriated  by  sandry  civil  aet  approved  August  18,  1884 S90, 000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  2,  1895 291, 300. 00 

851,235.44 
June  30,  1895,  amount  expended  during  fiscal  year 544, 414. 28 

July  1,  1895,  balance  unexpended 306,821.16 

Julyl,  1895,  outstanding  liabilities $157,698.15 

Jaly  1,  1895,  amount  covered  by  uncompleted  contracts 126, 000. 00 

283,698.15 

Julyl,  1895,  balance  available 28,128.01 

{Amount  (estimated)  re<iuired  for  preservation  of  improvement 900,000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887  160. 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 

(See  Appendix  P  1.) 

2.  Black  Warrior  Biver ^  Alabama^  froin  Tuscaloosa  to  Daniels  Creek. — 
The  present  channel  is  only  navigable  during  very  high  water,  and  even 
then  very  dangerous. 

The  present  project  for  the  improvement  of  the  river  was  approved 
in  1887,  the  object  being  to  aftbrd  a  waterway  fbr  the  transportation  of 
coal,  iron  ore,  iron,  etc.,  in  barges,  from  the  Warrior  coal  lields  to  the 
Gulf  of  Mexico,  Dy  the  construction  of  five  locks  and  dams  at  an  esti- 
mated cost  of  $741,070. 

The  amount  expended  to  June  30, 1894,  was  $480,972.11,  resulting  as 
follows: 

Completion  of  lock  tender's  house. 

Completion  of  masonry  for  Locks  1,  2,  and  3  and  their  abutments. 

Dam  and  guide  crib  tor  Lock  ^o,  3  partly  built. 

The  amount  expeuded  during  the  fiscal  year  ending  June  30,  1895, 
was  $61,885.28,  resulting  as  follows: 

Three  dams  and  guide  cribs  have  been  built,  and  the  hanging  of 
gates  and  valves  for  Lock  No.  1  completed.  Those  for  Lock  No.  2  and 
Lock  No.  3  have  been  fitted  and  partly  hung. 

Needle  dams  with  iron  trestles  have  been  prepared  for  three  locks  to 
take  the  place  of  the  wooden  wickets  at  first  used,  which  did  not  prove 
satisfactory. 
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July  1, 1894,  balance  unexpended ^ $75,277.80 

Amount  appropriated  by  act  of  August  17, 1894 37,500.90 

112,777.89 
June  30, 1895,  amount  expended  during  fiscal  year 61,885.28 

July  1, 1895,  balance  unexpended 50,892.61 


r Amount  (estimated)  reauired  for  oompletion  of  existinff  project 200, 50(X  00 

J  Amount  that  can  be  proiitabl v  exi>ende<l  in  fiscal  year  enaine  J  une  30, 1897  100,  OOO.  00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


I    harbor  acts  of  IKtf^  and  1867  and  of  sundry  oivil  act  of  March  3, 1893. 
(See  Ai^eudix  P  2.) 

3.  Warrior  and  Tombigbee  rivers^  Alabama  and  Mississippi. — (a) 
Warrior  Birer^  Alabama. — ^The  channel  of  this  river  was  orl^nally 
obstnicted  to  snch  an  extent  by  logs,  snags,  overhanging  trees,  and 
noinerons  bars  that  navigation  at  low  water  was  impossible,  and  at 
high  water  extremely  hazardous. 

The  present  project  for  the  improvement  of  this  river  was  adopted 
in  1890,  the  object  being  to  obtain  a  channel  6  feet  deep  at  ordinary 
low  water  ftom  Tuscaloosa  to  its  mouth,  by  removal  of  logs,  snags,  and 
overhanging  trees,  the  improvement  of  bars,  bank  revetment,  and  the 
construction  of  locks  and  dams,  at  an  estimated  cost  of  $557,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1^4,  was  $99,260.74,  in  preparation  of  plant  and  the  removal  of 
snags,  logs,  slip-ins,  and  overhanging  trees. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $23,103.98,  in  the  removal  of  snags,  logs,  slip-ins,  rock,  and  gravel 
from  bars,  masonry  from  Forrest  Pier,  and  the  construction  of  dams, 
dikes,  and  jetties,  and  revetment  of  caving  banks. 

Jnly  1,1894,  balance  unexpended $34,707.24 

Amount  appropriated  by  aotof  Aagust  17,1894 40,000.00 

74,707.24 
Jnne  90, 1895,  amonnt  expended  daring  fleoal  year 33, 103. 98 

July  1,1895,  balance  unexpended 51,603.26 

f  Amount  (estimated)  required  for  oompletion  of  exiating  project 417, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1897    96, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 

(ft)  Tombigbee  River  w  to  Vemopolis,  Ala. — ^Tbe  cbanoel  originally 
bad  a  minimum  depth  of  2  feet»  The  present  project  for  the  improve^ 
ment  of  this  section  of  the  river  was  adopted  in  1890,  the  object  being  to 
secure  a  channel  of  6  feet  depth  at  low  water  by  the  removal  of  logs, 
snags,  trees,  and  bank  revetment,  and  the  construction  of  Jocks  and 
dams,  at  an  estimated  cost  of  $508,808.  The  entire  length  of  this  section 
to  be  improved  is  191  miles. 

The  amount  expended  prior  to  June  30,  1894,  was  $93,514.08,  and 
resulted  in  the  removal  of  logs,  snags,  and  trees  from  this  entire  sec- 
tion of  the  river,  in  the  repair  of  jetties  at  Osage  and  Barneys  shoals, 
the  partial  removal  by  blasting  of  rock  shoals  at  Woods  Bluff,  McGrews, 
and  Pearsons,  and  the  removal  by  dredging  of  bars  at  Eainwater  and 
Barneys. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895,  was 
$26,066.56,  and  was  expended*  in  removing  the  annual  accumulation  of 
snags  and  obstructions,  dredging  bars  at  Peaveys  and  Harwells,  repair- 
ing jetties  at  Peaveys,  making  lx>rings  at  McGrews. 

Amount  e:q)ended  to  June  30.  1895,  $119,580.64,  of  which  amount 
$23,147.16  was  for  preservation  of  improvement  already  obtained.   ^ 

gle 
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Jaly  1, 1894»  balance  unexpended $86,485.92 

Amonnt  appropriated  by  act  of  August  17, 1894 75,000.00 

161,485.92 
Jane  30, 1895,  amonnt  expended  during  fiscal  year 26^066. 53 

July  1, 1895, balance  unexpended 135,419.89 

{Amount  (eBtlmated)  required  for  completion  of  existing  project 253, 808. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June30, 1897    97, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(c)  TomMgbee  Riverj  from  BemopoliSy  Ala.y  to  ColumbiMy  Miss. — The 
present  cliannel  has  a  minimum  depth  of  1  toot. 

The  present  project  for  the  improvement  of  this  section  of  the  riyer, 
156  miles  in  length,  was  adopted  in  1890,  the  object  being  to  obtain  a 
channel  of  6  feet  depth  at  ordinary  low  water  by  removal  of  snags, 
logs,  etc.,  bank  revetment,  and  construction  of  locks  and  dams,  at  an 
estimated  cost  of  $779,400. 

The  amount  expended  up  to  June  30, 1894,  was  $34,193.47,  and  resulted 
in  the  removal  of  logs,  snags,  etc.,  for  nearly  the  whole  distance. 

The  amonnt  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $6,662.91,  and  resulted  in  clearing  the  remaining  distance  and  the 
removed  of  obstructions  that  had  accumulated  since  the  work  of  the 
previous  year  over  the  greater  portion  of  this  section. 

July  1, 1894,  balance  unexpended $15,806.53 

Amount  appropriated  by  act  of  August  17, 1894 50,000.00 

65,806.53 
June  80,  1805,  amount  expended  during  fiscal  year 6, 662. 91 

July  1, 1895, balance  unexpended 89,143.62 

{Amount  (estimated)  required  for  completion  of  existing  project 679, 400. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  J  nne  30, 1897    96, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(d)  Tomhigbee  River  from  Fulton  to  Columbus. — The  channel  before 
improvement  was  not  navigable  at  all  except  during  high  water,  and 
navigation  was  practically  suspended  when  the  river  reached  12  feet 
above  low  water. 

The  project  for  the  improvement  of  this  section  of  the  river,  from 
Fulton  to  Columbus,  144  miles,  was  adopted  in  1873,  the  object  being 
to  give  a  good  high-water  channel  throughout  by  the  r<'moval  of  snags, 
logs,  and  overhanging  trees,  at  an  estimated  cost  of  135,000,  and  was 
completed  in  1882  at  a  cost  of  $27,293.65. 

The  amount  expended  up  to  June  30, 1894,  was  144,012.24,  and  resulted 
in  the  completion  of  the  improvement  and  partial  preservation  of  same. 

The  amount  expended  during  the  fiscal  year  ending  June  .'10, 1895, 
was  950.48  in  preservation  of  the  improvement. 

July  1,  1894,  balance  unexpended $121.01 

Amount  appropriated  by  act  of  August  17,  1894 4,000.00 

4,121.01 
June  30,  1895,  amount  expended  during  fiB<-al  year 50. 48 

July  1, 1895,  balance  unexpended 4,070.53 

{Amount  f estimated)  required  for  preservation  of  improvement 20, 000. 00 

Amount  that  can  be  Profitably  expended  in  fiscal  year  ending  June  30, 1897  10, 000. 00 
Submitted  in  comnliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  T 
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(e)  Tomhighee  Rivet  from  WcUJcers  Bridge  to  FultoUj  Miss. — The  chan- 
nel was  originally  only  navigable  for  small  rafts  during  high  water  and 
very  troublesome  then. 

The  present  project  for  the  improvement  of  this  section  of  the  river 
was  adopted  in  1888,  the  object  being  to  obtain  a  good  channel  for  navi- 
gation during  high  water  by  the  removal  of  logs,  snags,  stumps,  and 
overhanging  trees,  at  an  estimated  cost  of  $11,000. 

The  amount  expended  to  June  30,  1894,  was  $10,982.07,  of  which 
83,3:)0.96  was  in  preservation  of  improvement,  and  resulted  in  the  com- 
pletion of  the  project  and  the  removal  of  the  annual  accumulation  of 
snags,  logs,  and  trees. 

July  1,  1894,  balance  nnexpended '  $17. 93 

July  1,  1895,  balance  nnexpended 17.93 

{Amount  (estimated)  required  for  preservation  of  improvement 2, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  3.) 

4.  Noxubee  River ^  Mississippi. — The  original  condition  of  the  river  was 
such  that  during  all  seasons  of  the  year  and  at  all  stages  of  water 
navigation  except  by  small  flatboats  was  practically  impossible.  The 
present  project  for  the  improvement  of  tnis  river  was  adopted  in  1880, 
the  object  being  to  afford  a  channel  for  small  river  steamers  from  its 
mouth  up  to  Macon,  Miss.^  of  navigable  width  and  depth  when  the 
water  is  above  ordinary  low-water  stage. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30y  1894,  was  $54,062.63,  and  resulted  in  the  completion  of  the  project. 
Of  this  amount  $4,350.09  was  expended  in  maintenance. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $4,034.18,  and  was  used  in  removing  the  obstructions  that  have 
accumulated  since  the  completion  of  the  project. 

July  1,1894,  balance  nnexpended $1,937.37 

Amount  appropriated  by  act  of  Angast  17,1894 3,000.00 

4, 937. 37 
June  30, 1895,  atnount  expended  during  fiscal  year 4,034.18 

July  1,1895,  balance  nnexpended 903. 19 

(Amount  (estimated)  required  for  preservation  of  improvement 9, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      3, 000. 00 
Submitted  m  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  4.) 

5.  Pascagoula  River ^  Mississippi. — The  channel  over  the  bar  before 
the  improvement  commenced  had  a  least  depth  of  3  feet.  This  was 
increased  to  7  J  feet  with  a  width  of  180  feet  by  dredging,  from  1878  to 
1880,  at  a  cost  of  about  $42,500.  From  the  light-house  near  the  mouth 
of  the  river  to  its  head  there  was  a  navigable  channel  obtained  by  the 
removal  of  snags  and  overhanging  trees,  from  1881  to  1884,  inclusive, 
at  a  cost  of  about  $15,000. 

The  present  project  for  the  improvement  of  this  river  was  adopted  in 
1886,  the  object  being  to  afford  a  channel  of  navigable  width  and  mini- 
mum depth  of  12  feet  at  mean  low  water  from  Moss  Point  down  to  the 
anchorage  in  the  sound,  and  to  maintain  the  river  above  Moss  Point  in 
its  improved  condition,  at  an  estimated  cost  of  $78,100  for  the  channel 
from  Moss  Point  down  and  $2,500  annually  for  preservation  of  improve- 
ment above  Moss  Point,  f^  T 
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The  amount  expended  up  to  Jane  30, 1894,  was  $91,966.40,  of  which 
$5,281.79  was  in  preservation  of  the  improvement. 

The  amount  expended  during  the  fiscal  year  ending  June  dO,  1895, 
was  $2,078.94,  and  resulted  in  preservation  of  the  improvement  as  high 
up  as  Cedar  Greek. 

Jnly  1,1894,  balance  unexpended $33.60 

Amonut  appropriated  by  act  of  August  17, 1894 13,000.00 

13,083.60 
June  30, 1895,  amount  expended  during  flsoal  year 2, 078. 94 

July  1,1895,  balance  unexpended 10,954.66 

Amount  (estimated)  required  for  completion  of  existing  project 36, 000. 00 

Amount  (eaidmated)  required  for  preseryation  of  improvement  above 

MoesPoint 25,000.00 

Amonn  t  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897  3, 000. 00 
Submitted  in  cemplianoe  with  requirements  of  sections  2  of  river  and 

harbor  acia  of  lrs66  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 

(See  Appendix  P  6.) 

6.  Chickasahay  BiveVy  Mississippi. — At  the  time  of  the  adoption  of 
the  present  project  the  channel  was  only  navigable  for  small  rafts  dur- 
ing high  water,  and  was  difficult  and  troublesome  for  them.  The  mini- 
mum width  of  the  channel  is  50  feet  and  the  minimum  depth  0.5  foot 
at  extreme  low  water.  The  project  for  the  improvement  of  this  river 
was  adopted  in  1890,  the  object  being  to  obtain  a  good  high- water  chan- 
nel from  the  mouth  up  to  the  railroad  bridge  at  Shubnta  by  the  removal 
of  snagSy  logs,  overhanging  trees,  etc.,  at  an  estimated  cost  of  $30,000. 

The  amount  expended  to  June  30, 1894,  was  $9,959.71,  and  resulted 
in  the  complete  improvement  of  the  river  from  the  mouth  up  to  Oraw- 
fords  Landing,  a  distance  of  22f  miles,  and  the  partial  improvement 
from  there  up  to  Waynesboro. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1895, 
was  $328.83  in  preservation  of  the  improvement. 

July  1, 1894,  balance  unexpended $40.29 

Amount  appropriated  by  act  of  August  17,1894 5,000.00 

5,040.29 
June  30, 18^, amount  expended  during  fiscal  year. ., 328. 83 

July  1, 1895, balance  unexpended 4,711.46 

f  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

I  * X .u.x  —  r- n.^x..^ ._ ^^A ... is — , ^-^--j JnneSO,  1897      2, 000. 00 

t  of  river  and 
'Marcb3,1893. 

(See  Appendix  P  6.) 

7.  Leaf  River ^  Mississippi. — At  the  time  of  the  adoption  of  the  pres- 
ent project  the  river  was  not  navigable  on  account  of  snags,  logs,  and 
overhanging  trees. 

The  minimum  width  of  the  river  channel  is  100  feet  and  the  minimum 
depth  2.5  feet. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1890, 
the  object  being  to  obtain  a  high-water  channel  from  the  mouth  to  the 
mouth  of  Bowie  Creek,  a  distance  of  75  miles,  by  the  removal  of  snags, 
logs,  and  overhanging  trees,  at  an  estimated  cost  of  $25,000. 

The  amount  expended  to  June  30, 1804,  was  $9,209.39,  and  resulted 
in  giving  a  fully  improved  channel  for  60  miles  up.  Of  this  amount 
$2,617.27  was  expended  in  preservation  of  the  improvement. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895| 
was  $199.95  in  preservation  of  improvement 
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July  1, 1894,  bftlanoe miexpeBde4 ^ .«^,...,^..^,,»^.,, ,.«.,.,.       $790,61 

Amoant  appropriated  by  act  of  August  17, 1894...--. .,-. .,,-,.  -, 2,500.00 

3,290,61 
June  30, 1895,  amount  expended  during  fiscal  year.., 199.95 

July  1, 1895,  balance  unexpended , ,. 3,090.66 

Amount  (estimated)  required  for  completion  of  existing  project 12, 500. 00 

Amount  (estimated)  required  for  preservation  of  improvement 3, 000. 00 

Amount  that  can  be  pro  fitably  expended  in  fiscal  year  ending  June  SO,  1897      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
(See  Appendix  P  7.) 

8.  Harbor  at  Biloxi  Bay^  Mistfissippi. — The  original  condition  of  the 
channel  was  such  as  to  allow  vessels  of  4  feet  draft  to  enter  the  harbor 
at  low  water. 

The  amoant  expended  to  June  30, 1895,  was  $44,288.15,  and  resulted 
in  giving  a  channel  160  feet  wide  and  9  feet  deep. 

The  project  is  completed. 

About  $8,000  every  four  or  five  years  will  be  ample  for  preservation 
of  the  improvement. 

July  1, 1894,  balance  unexpended $711.85 

July  1, 1895,  balance  unexpended 711.85 

(See  Appendix  P  8.) 

9.  Pearl  River,  below  JacksoUj  Miss. — The  original  condition  of  this 
portion  of  the  river  was  such  as  to  allow  navigation  only  during  high 
water,  and  then  it  was  difficult  and  dangerous. 

The  minimum  width  of  the  stream  was  190  feet,  except  through 
Holmes  Bayou,  which  was  only  65  feet  wide*  The  minimum  depth  of 
the  channel  at  low  water  was  1 J  feet. 

The  original  project  for  the  improvement  was  adopted  in  1880,  the 
object  being  to  obtain  a  5>foot  channel  at  low  water  at  an  estimated  cost 
of  $95,940.  This  depth  was  found  impracticable,  and  the  project  was 
therefore  modified  in  1885  so  as  to  reduce  the  depth  to  2  feet  and 
increase  the  estimate  $50,000. 

The  amount  expended  on  the  work  up  to  June  30, 1894,  was  $124,527.44, 
and  resulted  in  allowing  light-draft  boats  to  navigate  from  the  mouth 
to  Wheats  Field,  106  miles,  all  the  year,  completing  that  portion  ac- 
cording to  project. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $11,619.87,  and  resulted  in  the  improvement  of  the  river  up  to 
Brandons.  Ferry,  39  miles,  according  to  project. 

One  hundred  and  forty-five  miles  of  the  river  have  been  fully  improved 
according  to  project,  and  1.0  miles,  from  Brandons  Ferry  to  Jackson, 
have  been  only  partially  improved. 

The  total  amount  expended  up  to  June  30, 1895,  is  $136,147.31,  of 
which  $33,159.98  was  in  preservation  of  the  improvement. 

July  1,1894,  balance  unexpended $18,597.56 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

23,597756 
Jane  90,  1896,  amount  expended  during  fiscal  year 11,619.87 

July  1, 1899,  balance  unexpended 11,977.69 

(Amount  ^estimated)  req^uired  for  completion  of  existing  project .  .-.--.~*^0, 000. 00 
Amount  that  can  beprofitably  expended  in  fiscal  yeur  ending  June  30, 1897      5, 000. 00 
Submitted  in  complianoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api>endix  P  9.) 

*  This  amount  is  increased  to  include  and  replace  $35,000  which  has  been  expended 
in  preeervation  of  the  improvement. 
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10.  Pearl  River^  between  Carthage  wnd  Jackson.  Miss. — ^The  original 
condition  of  this  part  of  the  river  was  such  as  to  make  navigation 
almost  impossible  except  at  high  water. 

The  minimum  width  of  the  river  was  100  feet;  the  minimum  width 
of  the  channel  was  40  feet. 

The  original  project  was  to  afford  a  clear  channel  of  navigable  width 
5  feet  deep  at  low  water  from  Jackson  to  Carthage^  105  miles,  at  an 
estimated  cost  of  $21,000. 

In  1886  the  project  was  changed  so  as  to  reduce  the  depth  to  be 
obtained  to  2  feet,  and  the  estimate  of  cost  was  increased  $29,000. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1894,  was  $29,741.92,  and  resulted  in  the  completion  of 
the  project  and  preservation  of  the  improvement. 

The  condition  of  the  Improvement  on  June  30, 1894,  was  such  as  to 
allow  light-draft  boats  to  navigate  safely  on  a  3-fpot  stage  above  low 
water  fi*om  Jackson  to  Oarthage. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $3,203.90,  in  preservation  of  the  improvement. 

July  1,1894,  balance  unexpended $1,508.08 

Amount  appropriated  by  act  of  August  11, 1894 «...      2,400.00 

0|  olio*  Oo 

June  80, 1895,  amount  expended  during  fiscal  year 8,203.90 

July  1,1895,  balance  unexpended 704.18 

(Amount  (estimated)  required  for  preservation  of  improvement 7, 200. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      1, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  10.) 

11.  Pearl  River ^  between  Edinburg  and  Carthage,  Miss. — ^The  original 
condition  of  this  portion  of  the  river  was  such  that  navigation  at  low 
water  was  impossible,  and  even  during  high  water  it  was  difficult  and 
dangerous. 

The  minimum  width  of  the  channel  was  20  feet;  the  minimum  depth 
at  low  water  was  8  inches. 

The  project  for  the  improvement  adopted  in  1884  was  to  afltbrd  a  high- 
water  channel  from  Edinburg  to  Carthage,  a  distance  of  24f  mHes  for 
six  or  eight  months  of  the  year,  at  an  estimated  cost  of  $13,464. 

The  amount  expended  on  this  work  up  to  June  30, 1894,  was  $14,727.59, 
and  resulted  in  completion  of  the  project. 

The  condition  of  this  part  of  the  river  on  June  30, 1894,  was  such  as 
to  allow  light-draft  boats  to  navigate  w^th  comparative  safety  from 
Edinburg  to  Carthage  on  a  4-foot  rise  above  ordinary  low  water. 

Total  amount  expended  up  to  June  30, 1895,  was  $14,741.35,  of  which 
$4,078.86  was  in  preservation  of  the  improvement. 

July  1, 1894,  balance  unexpended $508.65 

Amount  appropriated  by  act  of  August  17, 1894 600.00 

.July  1,  1895,  balance  unexpended 1,008. 65 

(Amount  (estimated )  required  for  preservation  of  improvement 1, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  endmg  June  30, 1897         600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  11.) 
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12.  Bogue  ChittOj  Louisiana. — The  channel  at  present  is  not  navigable 
at  ordinary  low  water  from  a  point  34f  miles  above  the  mouth,  which 
has  been  improved  according  to  project,  it  being  obstructed  by  snags, 
logs,  fish  traps,  overhanging  trees,  etc. 

The  minimum  width  of  the  stream  is  120  feet  and  that  of  the  channel 
80  feet;  the  minimum  depth  is  3  feet. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1890, 
the  object  being  to  obtain  a  3-foot  channel  during  the  greater  part  of 
the  year  by  the  removal  of  logs,  snags,  fish  traps,  etc.,  from  the  mouth 
up  to  Alfords  Bridge,  at  an  estimated  cost  of  $55,000. 

The  amount  expended  June  30, 1894,  was  $6,624.20,  and  resulted  in 
the  improvement  of  18  miles  of  river  from  the  mouth  up  according  to 
the  project. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895. 
was  $3,629.21,  and  resulted  in  opening  the  inouth  for  3-feet  draft  at 
low  water  and  the  improvement  of  16f  miles  more  of  river  according 
to  project. 

July  1, 1894,  balance  unexpended $2,375.80 

Amount  appropriated  by  act  of  August  17, 1894 5,000.00 

7,375.80 
June  30,  1895,  amount  expended  during  fiscal  year 3, 629. 21 

July  1, 1895,  balance  unexpended 3,746.59 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  12.) 

13.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— April  22,  1893,  an  allotment  was  made  from  the  permanent 
indefinite  appropriation  provided  by  section  4  of  the  river  and  harbor 
act  of  June  14,  1880,  for  the  removal  of  the  wreck  of  a  sunken  dry 
dock  in  Mobile  Eiver,  Alabama. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  $616.67  for  inspection  of  contract  work. 

Contract  was  made  with  W.  H.  Brown  for  this  work  at  $2,500. 

The  contractor  has  abandoned  the  work  without  completing,  having 
removed  arches,  machinery,  top,  and  portion  of  sides  and  ends,  leaviug 
ballast,  entire  bottom,  part  of  sides  and  ends  to  be  removed. 

Under  date  of  June  30, 1894,  authority  was  granted  to  annul  existing 
contract  and  remove  the  remainder  of  the  dry  dock  by  hired  labor. 

Under  this  authority  work  was  commenced  on  July  11,  1894,  and 
continued  until  February  7, 1895. 

The  condition  of  the  sunken  dry  dock  on  June  30, 1895,  is  as  follows: 
The  greater  part  of  the  bottom,  with  about  60  tons  of  rock  ballast,  still 
remains  covered  by  7  feet  of  mud. 

Total  amount  expended  on  the  work  up  to  June  30, 1896,  $2,997.19. 

(See  Appendix  P  13.) 

EXAMINATIONS  AND  SURVEY  MADE  IN  COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  OF  AUGUST  17, 1894. 

The  preliminary  examinations  and  survey  of  the  following  localities, 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  engi- 
neer, Mbj.  a.  K.  Damrell,  Corps  of  Engineers,  and  reports  thereon 
submitted  through  the  division  engineer: 
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1.  Preliminary  exafnination  of  the  bar  reeently  formed  in  Horn  Island 
Pass,  MississippL^-Ms^or  Damrell  (submitted  report  of  examipatiou 
December  4,  1894.  He  is  of  opinion  that  the  locality  is  worthy  of 
improvement  by  the  General  Government,  and  his  views  are  concurred 
in  by  the  di\nsion  engineer,  Colonel  Oomstoek,  and  by  this  office.  It  is 
estimated  that  the  surveys  necessary  for  preparation  of  plan  of  improve- 
ment, with  estimates,  will  cost  $900.  The  rex>ort  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  104,  Fifty-third  Coiigress, 
third  session.    (See  also  Appendix  P  14.) 

2.  Preliminary  examination  of  Noxubee  River,  Mississippi,  from  Macon 
to  mouth  ofHashuqua  Creek. — Major  Damrell  submitted  report  of  exami- 
nation December  4, 1894.  In  his  opinion,  concurred  in  by  the  division 
engineer.  Colonel  Comstock,  and  by  this  office,  this  portion  of  the  river 
is  not  worthy  of  improvement  by  the  General  Government  The  report 
was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  103, 
Fifty-third  Congress,  third  session.    (See  also  Appendix  P  15.) 

3.  Survey  for  channel  between  Mobile  Bay  arid  Mississippi  Sound. — 
M^jor  Damrell  submitted  report  of  survey  December  12,  1894.  He 
states  that  a  survey,  provided  for  by  the  river  and  harbor  act  of  August 
2, 1882,  for  the  same  purpose,  under  the  title,  "  Shoal  between  Dauphin 
Island  and  Cedar  Point,  Alabama,''  had  already  been  made  and  report, 
with  estimates  and  maps,  submitted  February  28,  1884  (printed  in 
Annual  Report  Chief  of  Engineers,  1884,  pp.  1229-1234),  and  it  was 
therefore  not  deemed  advisable  to  incur  the  exi)ense  of  another. 

He  further  states  that  the  best  point  for  the  proposed  channel  would 
be  *' Grant's  Pass"  or  "Pass  Aux  Herons,"  either  of  which  is  available, 
the  choice  depending  upon  the  price  that  would  have  to  be  ])aid  for 
Grant's  Pass,  which  is  private  property,  and  submits  the  following 
estimates  of  cost  of  a  sufficient  channel  having  a  minimum  top  width 
of  150  feet  arfB  a  minimum  central  depth  of  9  feet  at  mean  low  water 
for  the  proper  accommodation  of  commerce: 

By  Pasa  Aux  Herons , $92,000 

By  Grant's  Pass  (not  including  cost  of  purchase  of  the  pass) 85, 000 

The  report  was  transmitted  to  Congress  and  printed  in  House  Ex. 
Doc.  No.  134,  Fifty-third  Congress,  third  session.  (See  also  Appendix 
PIO.^ 

INSPECTION   OF  THE    IMPROVEMENT  OF    THE   SOUTH    PASS    OF    THE 

MISSISSIPPI  RIVER. 

The  act  of  Congress  of  March  3, 1875,  amended  by  acts  of  June  19, 
1878,  and  March  3, 1879,  made  provision  for  th6  construction,  by  James 
B.  Eads,  or  his  representatives,  of  jetties  and  other  works  in  the  South 
Pass  of  the  Mississippi  Eiver,  to  secure  and  maintain  a  channel  through 
the  Pass  26  feet  deep,  and  through  the  jetties  26  feet  deep  and  200  feet 
wide  at  bottom,  with  a  central  depth  of  30  feet;  an  annual  x)ayment  of 
$100,000  was  provided  for  the  maintenance  of  such  a  channel  for  twenty 
years  after  first  obtaining  it  by  the  works  built.  The  required  chan- 
nels were  secured  in  July,  1879. 

The  object  of  the  examinations  and  surveys  of  the  South  Pass,  the 
expenses  of  which  are  now  i)rovided  for  by  the  permanent  indefinite 
appropriation  made  by  act  of  August  11, 1888,  is  to  determine  if  the 
channel  is  maintained  as  required  by  law,  and  to  enable  the  inspecting 
officer  to  issue  the  certificates  required  for  the  quarterly  payments.  The 
ofiieer  in  charge  of  these  surveys  is  Maj.  James  B.  Quinn,  Corps  of  Engi- 
neers, whose  annual  report  thereon  and  on  work  done  during  the  year 
is  submitted  as  Appendix  Q. 
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Jtily  1,18^,  balance  anexpMidecL* $1,152.97 

Amount  allotted  for  fiscal  year  1894-95  under  act  of  Aagngt  11, 1888 10, 000. 00 

11,152.97 
Jnne  80, 1895,  amount  expended  dnting  fiscal  year 8,933.33 

July  1,1895,  balance  unexpended 2,219.64 

July  1,18^,  outstanding  liabilities 1,060.05 

July  1, 1895,  balance  available 1,159.59 

Amount  allotted  for  fiscal  year  1895-96  under  act  of  August  11, 1888 10,000.00 

Amount  available  for  fiscal  year  ending  Jnne  30, 1896 11, 159. 59 

(See  Appendix  Q.) 

IMPB0VE3OINT  OF  BIVEES  AND  HARBORS   IN    SOUTHEEN   LOUISIANA 

AND  EASTERN  TEXAS. 

This  district  was  in  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engi- 
neers;  Division  Engineers,  Col.  C.  B.  Comstock,  Corps  of  Engineers, 
to  February  3, 1895,  and  Col.  H.  M.  Bobert,  Corps  of  Engineers,  since 
February  5, 1895. 

i.  Chefuncte  {Tehefunote)  River  and  Bogue  Faliaj  Louisiana^ — Previ- 
ous to  improvement  these  streams  were  obstructed  by  snags,  logs,  and 
overhanging  trees.  The  bar  at  the  mouth  of  the  river  ha^  a  depth  of 
water  of  about  4^  feet  at  the  lowest  stage. 

The  project  for  the  improvement  of  the  river  was  adopted  in  1880 
and  contemplated  the  removal  of  obstructions  in  the  channel  and  the 
dredging  of  the  bar  at  its  mouth,  and  was  modified  in  1884  so  as  to 
provide  for  the  building  of  a  breakwater  across  the  bar. 

With  the  first  two  appropriations  of  $1,500  each,  made  in  1881  and 
}882,  the  obstructions  were  removed  below  Covington,  and  part  of  the 
unexpended  balance  was  used  for  constructing  820  feet  of  the  break- 
water, but  tiie  bar  at  the  mouth  was  not  dredged,  as  it  would  be  likely 
to  re- form. 

To  prevent  this  or  retard  its  re-formation  the  officer  in  charge  in  1884 
recommended  building  a  breakwater  extending  2,500  feet  into  the  lake 
and  then  dredging  a  channel  through  the  bar. 

The  original  estimated  cost  of  the  improvement  was  $5,460,  but  this 
did  not  provide  for  building  the  breakwater. 

XTnder  the  appropriation  of  $2,500  made  in  1886  channels  5  feet  in 
depth  and  30  to  60  feet  wide  were  cut  through  the  bars  on  the  Bogue 
Falia  between  Old  Landing  and  Covington,  giving  better  navigation 
for  schooners  to  and  from  Covington. 

Under  the  appropriation  of  $1,000  made  in  1890,  work  was  com- 
menced in  October,  1891,  with  the  Government  snagging  plant  and 
hired  labor,  and  the  river  was  cleared  of  obstructions  from  Madison ville 
to  Old  Landing,  and  from  the  latter  place  to  Covington,  on  the  Bogue 
Falia,  as  far  as  the  available  funds  would  permit.  Work  was  discon- 
tinued November  30, 1891,  and  the  plant  laid  up  at  Madisonville. 

With  the  appropriation  of  $1,000  made  in  1892,  the  snagging  plant 
used  on  the  improvement  of  these  streams  was  extensive^  repaired, 
but  no  other  work  done. 

The  total  amount  expended  on  these  streams  to  June  30, 1894,  was 
$6)965.39.  The  river  was  then  navigable  for  steamers  drawing  5  feet 
to  Old  Landing,  about  12  miles  above  its  mouth,  and  then  for  the  lighter 
draft  schooners  to  Covington,  about  2  miles  farther  up  on  the  Bogue 
Falia. 
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Under  the  appropriation  of  $1,000  for  maintenance,  made  Angast  17, 

1894,  channels  6  feet  deep  and  about  60  feet  wide  were  dredged 
through  the  bars  below  Covington  in  February,  1895,  under  contract, 
rendering  navigation  available  for  steamers  drawing  5  feet  from  the 
mouth  of  the  river  clear  to  Covington,  on  the  Bogue  Falia,  a  distance 
of  about  14  miles. 

The  amount  expended  during  the  year  just  closed  was  $1,340.92. 

Jnly  1, 1894,  balance  unexpended $534.61 

Amount  appropriated  by  act  of  August  17,  1894 1,000.00 

1,534.61 
June  30, 1895,  amount  expended  during  fiscal  year 1,340.92 

July  1,  1895,  balance  unexpended 193.69 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      1, 000. 00 
<  Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Maroh  3, 1893. 

(See  Appendix  R  1.) 

-2.  TieJcfaw  River  and  its  tributaries^  Louisiana. — ^When  the  project 
for  improvement  was  adopted  the  Tickfaw  Eiver  and  its  navigable 
branches  were  obstructed  by  snags,  sunken  logs,  and  trees. 

Gongi*ess  authorized  an  examination  of  this  river  in  1879.  A  project 
was  submitted  in  1881  to  clean  out  the  river  and  its  principal  tribu- 
taries, the  Natalbany,  Blood,  and  Pouchatoula  rivers,  by  removing  the 
obstructions,  at  an  estimated  cost  of  $10,230. 

To  June  30, 1891,  the  appropriations  made  by  Congress  in  1881, 1882, 
1886,  and  1888,  aggregating  $7,000,  had  been  expended.  Twenty  miles 
of  the  Tickfaw  and  the  Natalbany  to  Springfield,  the  head  of  naviga- 
tion, had  been  improved.  Work  was  also  done  at  Ponchatoula  as  far 
as  it  was  thought  advisable,  and  the  Blood  Biver  had  been  cleaned  out 
as  far  as  navigable. 

Under  the  appropriation  of  $1,000,  made  September  19, 1890,  work 
of  removing  the  obstructions  that  had  re-formed  since  1889  was  com- 
menced September  14, 1891,  with  hired  labor  and  the  use  of  the  Gov- 
ernment snagging  plant,  which  had  but  recently  finished  work  on  the 
Amite  Biver.    Operations  were  discontinued  in  October  of  that  year. 

Snags,  overhanging  trees,  and  logs  were  removed  from  the  Tickfaw, 
Natalbany,  and  Blood  rivers,  the  latter  being  cleared  to  the  head  of 
navigation.  The  extent  of  channels  improved  on  the  three  rivers  was 
about  39  miles. 

Under  the  appropriation  of  July  13, 1892,  work  was  commenced  at 
the  mouth  of  the  river  on  December  20, 1892,  The  result  of  operations 
during  that  fiscal  year  was  the  improvement  of  about  30  miles  of 
channel  by  removing  obstructions. 

To  the  close  of  the  year  ending  June  30,  1894,  there  had  been 
expended  on  these  streams  the  sum  of  $8,820.30.  The  work  done  has 
resulted  in  a  very  material  increase  in  the  commerce  of  the  river.  Most 
of  the  shipments  are  made  direct  to  New  Orleans. 

The  appropriation  of  $1,000  made  August  17, 1894,  was  expended  in 
removing  obstructions.  The  snagging  plant  was  again  repaired  and 
work  commenced  in  December  of  that  year  and  completed  February  8, 

1895,  resulting  in  the  removal  of  the  most  serious  obstructions  which 
had  re-formed  in  the  channel.  The  cost  of  the  improvement  during  the 
year  just  closed  amounted  to  $1,036.61. 

The  streams  are  now  in  fair  condition,  but  as  obstructions  continue 
to  form  the  improvement  is  not  permanent. 
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.  It  is  estimated  that  (1,000  will  be  required  aonually  to  keep  the 
channels  in  good  condition. 

July  1,  1894,  balance  unexpended $173.70 

Amount  appropriated  by  act  of  Ang^ust  17, 1894 1,000.00 

1,173.70 
June  30, 1895,  amoant  expended  during  fiscal  year 1,036.51 

July  1, 1895,  balance  unexpended 137.19 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      1, 000. 00 
<  Submitted  in  compliauoe  with  requirements  of  sections  2  of  riv^er  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api>endix  R  2.) 

3.  Amife  River  and  Bayou  Manchac^  Louisiana. — Before  improvement 
was  commenced  the  Amite  Kiver  and  Bayou  Mancbac,  its  principal 
tributary,  were  navigable  by  the  ordinary  river  steamboat  below  and 
for  a  short  distance  above  their  point  of  junction,  but  the  navigation 
was  very  much  impeded  and  endangered  by  snags,  stumps,  impending 
trees,  etc. 

In  1880  a  project  was  adopted  for  the  improvement  of  the  Amite 
River,  providing  for  a  low-water  channel  5  feet  deep  as  far  upstream 
as  appropriations  would  permit,  the  main  part  of  the  work  to  be  done 
above  the  mouth  of  the  Bayou  Manchac.  An  effort  was  made  to  do  the 
work  by  contract,  but  the  results  were  unsatisfactory,  and  in  1883  the 
original  project  was  modified  so  as  to  permit  the  use  of  the  Government 
plant  and  hired  labor,  the  improvement  to  be  made  below  the  mouth  of 
the  Bayou  Manchac. 

Under  the  appropriation  of  September  19, 1890,  the  work  of  improve- 
ment was  continued  from  July  1  to  August  29, 1891,  with  the  Govern- 
ment snagging  plant.  Obstructions  were  removed  from  the  bayou 
between  its  mouth  and  Hope  Villa,  and  from  the  river  between  its 
mouth  and  the  junction  with  Bayou  Manchac.  The  extent  of  channel 
improved  during  this  time  was  about  13  miles. 

July  13, 1892,  an  appropriation  of  $2,500  was  made  for  maintenance, 
$1,000  of  which  was  to  be  used  to  construct  a  turning  basin  for  boats 
at  or  near  the  mouth  of  Wards  Creek  on  Bayou  Manchac. 

As  this  sum,  $1,000,  was  not  deemed  sufficient  for  dredging  out  a 
turning  basin,  it  was  held  for  further  increase. 

The  snagging  plant  was  thoroughly  repaired,  and  with  the  remainder 
of  the  appropriation  work  was  carried  on  from  November  17  to  Decem- 
ber, 1892,  between  Wards  Creek,  on  Bayou  Manchac,  to  Port  Vincent, 
on  the  Amite  River,  a  distance  of  about  20  miles.  This  improvement 
gave  much  relief  to  the  navigation  of  the  river  and  bayou. 

To  June  30,  1894,  the  sum  of  $25,089  had  been  expended  on  the 
improvement  of  tliese  streams.  At  that  date  the  depth  of  water  was 
sufficient,  but  the  navigation  was  considerably  hampered  by  obstruc- 
tions which  had  formed  since  operations  ceased  in  1892. 

August  17,  1894,  Congress  appropriated  $2,500  for  maintenance. 
With  this  money  the  snagging  plant  was  again  thoroughly  repaired, 
and,  after  completing  the  work  on  the  Tickfaw  River,  snagging  opera- 
tions were  commenced  February  18,  1895,  at  Wards  Greek,  on  the 
Bayou  Manchac,  and  continued  down  to  the  town  of  Clio  on  the  Amite 
River,  where  the  work  ceased  May  31, 1895.  The  distance  imi)roved 
was  about  22  miles,  and  the  number  of  obstructions  removed  was  5,019. 

The  contemplated  turning  basin  for  boats  at  the  mouth  of  Wards 
Creek,  on  Bayou  Manchac,  was  dredged  out  in  January  of  the  present 
year  under  contract,  >^  j 
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Kavigatioii  is  now  available  for  vessels  drawing  6  feet  ttom  this 
point  to  the  mouth  of  the  Amite  River. 

The  amount  expended  during  the  year  ending  June  30, 1895,  was 
$3,190.32. 

'  Owing  to  the  caving  of  the  banks  of  these  streams,  the  permanent 
improvement  is  hardly  possible,  and  about  $2,500  will  be  required 
annually  to  keep  them  free  of  obstructions.  • 

July  1, 1894, balance  nnexpeiided $1,211.00 

Amount  appropriated  by  act  of  Angust  17,1894 2,500.00 

3,711.00 
June  30, 1895,  amount  expended  during  fiscal  year 3, 190. 32 

July  1, 1895,  balance  unexpended - 620.68 

July  1, 1895, outstanding  HabilitieB 8.33 

Jnly  1, 1895, balance  available ,.», 512.35 

(  Amonntthat  can  be  profitably  expended  in  fisoalyear  ending  June  30, 1897      2, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  R  3.) 

4.  Bayou  Lafourche^  Louisiana, — Prior  to  1879  the  navigation  of 
Bayou  Lafourche  was  very  much  obstructed  by  snags,  l6gs,  raft  heaps, 
impending  trees,  and  wrecks. 

In  1879  a  project  was  approved  for  the  removal  of  these  obstructions, 
and  work  under  this  project  was  carried  on  until  1885. 

In  1888  Congress  appropriated  $50,000  for  the  improvement  of  the 
bayou  on  the  plan  of  Lieutenant  Crosby,  Corps  of  Engineers,  dated 
June  11,  1886,  and  provided  for  dredging  for  the  immediate  relief  of 
low-water  navigation. 

Lieutenant  Crosby's  project  was  for  a  lock  at  the  head  of  the  bayou 
connecting  it  with  the  Mississippi  River,  and  subsequent  dredging  of 
the  bayou  channel  to  a  width  of  75  feet,  with  a  depth  of  5  feet  at  mean 
low  water  of  the  Gulf.  The  estimated  cost  was  $450,000,  with  an  annual 
expenditure  of  $8,000  for  operation  and  maintenance. 

The  act  of  September  19, 1890,  appropriated  $50,000  for  this  stream 
and  also  provided  for  immediate  dredging  to  secure  low- water  naviga- 
tion. 

On  July  13,  1892,  $50,000,  and  on  August  17,  1894,  $40,000  was 
appropriated  for  continuing  improvement  and  removing  obstructions. 

Under  the  provision  of  the  act  of  Congress  of  August  11,  1888, 
dredging  was  commenced  at  the  head  of  the  bayou  and  has  been  con- 
tinued since  at  intervals.  There  had  been  expended  on  the  improve- 
ment of  this  stream  to  June  30,  1894,  $119,979.63,  with  considerable 
benefit  to  the  low- water  navigation.  At  that  time  flatboat  navigation 
was  rendered  practicable  during  low  water  throughout  the  bayoo. 

Upon  the  subsidence  of  the  high  water  in  1894  dredging  operations 
were  resumed  on  July  5  and  continued  until  high  water  again  caused 
a  suspension  of  the  work  on  April  5, 1895.  During  this  time  dredging 
was  carried  on  from  the  mouth  of  the  bayou  to  a  point  about  33  miles 
below  DoTiiildsonville,  La.,  and  numerous  snags,  logs,  stumps,  and 
wrecks  were  removed  from  the  channel,  enabling  planters  to  float  their 
crops  and  merchandise  during  the  entire  period. 

The  amount  expended  on  this  work  during  the  fiscal  year  ending 
June  30, 1895,  was  $21,951.17. 

Dredging  here  is  a  very  unsatisfactory  method  of  improvement,  as 
much  of  the  work  has  to  be  gone  over  again  after  the  subsidence  of  the 
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flood  in  the  Missisi^ippi  Rivet.  If  the  lock  were  constracted,  whatever 
dredging  was  thereafter  done  would  be  practically  permanent,  and  the 
certainty  aud  safety  of  the  navigation  of  the  bayou  assured. 

During  the  past  year  the  water  in  the  Mississippi  has  been  unusually 
low,  with  consequent  low  water  in  Bayou  Lafourche  over  the  shoal 
places,  rendering  steamboat  navigation  possible  for  but  123  days,  flat- 
boats  being  employed  during  the  balance  of  the  year.  With  the  excep- 
tion of  the  coal  received  through  the  bayou  from  Pittsburg,  Pa.,  the 
steamboats  handled  but  52,648  tons  of  freight,  126,359  tons  having 
been  carried  by  ilatboats,  with  the  consequent  increased  expense  of 
transportation. 

It  is  greatly  desired  by  all  parties  interested  that  the  locks  connect- 
ing the  bayou  with  the  Mississippi  River  be  constructed,  which  would, 
it  is  claimed,  within  a  few  years  cause  a  saving  to  the  producers,  car- 
riers, and  consumers  of  an  amount  equal  to  the  total  estimated  cost  of 
the  locks. 

July  1,  1894,  balance  unexpended $60,020.37 

Amount  appropriated  by  act  of  August  17,  1894 40, 000. 00 

100,020.37 
June  SO,  1895,  amount  expended  during  fiscal  year 21, 951. 17 

July  1,  1S95,  balance  unexpended 78,069.20 

July  1,  1896,  outstanding  liabilities 190.00 

July  1,  1895,  balance  available 77,879.20 

{Amount  (estimated)  required  for  oompletion  of  existing  project 310, 000. 00 
Amoau  t  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897    25, 000. 00 
Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
harbor  acts  of  1 866  and  1867  and  of  sundry  civil  act  of  March  3»  1893. 

(See  Appendix  B  4.) 

5.  Bayou  Terrebonne^  Louisiana. — When  work  was  commenced  in 
1880  Bayou  Terrebonne  was  but  little  better  than  a  drainage  ditch, 
beiug  about  11  feet  wide  when  dredging  began. 

The  project  called  for  the  dredging  of  a  channel  4  feet  deep  at  mean 
low  water  of  the  Gulf  to  Houma.  The  cost  of  the  improvement  of  this 
bayou  was  estimated  at  $38,800.  The  completion  of  the  work  to  Houma 
as  projected  cost  $38,642.60,  enabling  planters  to  ship  their  merchandise 
to  Houma,  or  else  to  New  Orleans,  by  connecting  bayous  and  canals. 

The  channel  dredged  by  the  United  States  has  stood  very  well, 
but  will  require  some  attention  in  the  near  future  to  keep  it  in  good 
condition. 

The  amount  expended  during  the  year  ending  June  30, 1895,  was 
$1,077.84,  which  was  applied  to  payment  for  extensive  repairs  made  to 
the  dredge. 

Jnly  1.1894,  balance  nnezpended $1,236.74 

Jane  dO,  1895,  amonnt  expended  during  fidcal  year 1, 077.  %i 

Jaly  1, 1895,  balance  unexpended 138.90 

(See  Appendix  B  5.) 

6.  Bayou  Plaquemine,  Grand  River ^  and  Pigeon  bayous^  Louisiana, — 
Previous  to  the  closing  of  the  mouth  of  Bayou  Plaquemine  by  a  dam, 
in  1867  or  1868,  the  largest  steamboat  passed  through  it  into  Grand 
Lake  and  the  numerous  water  routes  connected  with  it. 

In  1885  a  project  was  proposed  for  reestablishing  this  water  route  by 
building  a  lock  at  the  head  of  the  bayou  and  dredging  out  the  channel 
below.    In  1888  $100,000  was  appropriated  for  improving  tte  bayou 
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and  protecting  the  bank  at  its  mouth  from  caving;  $75,000  of  this  sum 
was  allotted  to  bank  protection  at  the  mouth;  the  remainder  was 
devoted  to  dredging  out  the  bayou,  so  as  to  give  a  channel  60  feet  wide 
and  6  feet  deep  at  mean  low- water  level  of  the  Gulf. 

This  dredging  progressed  until,  at  the  end  of  June,  1891,  it  had  nearly 
reached  the  railroad  bridge.  The  cut  was  about  5  miles  long  and  30 
feet  wide,  and  $16,948.31  had  been  expended  on  this  work  at  that  time. 

During  the  following  fiscal  year  the  dredging  was  continued  until  the 
bridge  was  reached,  and  since  the  draw  in  this  bridge  had  not  been 
completed  the  dredge  turned  back  and  widened  the  cut  to  60  feet  for  a 
distance  of  about  one-half  mile  from  the  bridge.  The  amount  expended 
on  this  work  during  the  year  ending  June  30, 1892,  was  $5,846.41. 

Tbe  proposed  channel  is  incomplete  and,  until  the  lock  at  the  head  of 
the  bayou  is  built,  of  but  little  service  to  navigation  and  liable  to 
deteriorate. 

In  1890  $100,000  was  appropriated  for  continuing  the  improvement. 
Of  this  sum  $60,000  was  allotted  for  bank  protection  at  the  mouth.  A 
project  for  the  expenditure  of  the  remainder  by  commencing  work  upon 
the  lock  was  presented,  but  as  the  lock  proposed  by  a  Board  of  Engi- 
neer Officers  was  estimated  to  cost  $700,000,  the  sum  available  was  held 
for  increase  by  further  appropriation  by  Congress. 

In  1892  $150,000  was  apf>ropriated  for  continuing  improvement,  of 
which  $10,000  was  for  improving  Grand  River  and  Pigeon  bayous, 
forming  a  part  of  the  Bayou  Plaquemine  route.  An  allotment  of  $  72,000 
was  made  from  this  appropriation  for  bank  protection  at  Plaquemine. 

The  work  of  protecting  the  river  bank  was  in  the  charge  of  Oapt. 
John  Millis,  Corps  of  Engineers,  until  October  31, 1894,  when  it  was 
transferred  to  Major  Quinn. 

This  work  was  projected  in  1888  for  the  purpose  of  securing  the  site 
of  the  proposed  lock.  It  consists  of  spur  dikes,  above  and  below  the 
lock  site,  with  continuous  revetment  between  dikes. 

There  had  been  expended  on  the  entire  work  of  improving  Bayou 
Plaquemine  to  June  30,  1894,  the  sum  of  $290,087.56. 

The  work  is  eftective  and  remains  in  good  condition,  requiring  but 
little  repair  during  the  past  year. 

August  17,  1894,  $110,000  was  appropriated  for  continuing  improve- 
ment, $10,000  of  which  was  for  removing  obstructions  in  Grand  River 
and  Pigeon  bayous.  From  this  appropriation  $20,000  was  allotted  for 
repairs  that  might  be  necessary  to  the  river  bank  protection  work. 

During  the  year  1894  dredging  was  carried  on  in  the  bayou  from 
January  11  to  November  5,  and  resulted  in  excavating  135,934  cubic 
yards  of  material  and  removing  numerous  logs  and  stumps. 

In  1893  work  was  also  continued  from  August  17  to  October  2  on  the 
Grand  River  and  Pigeon  Bayou  routes,  removing  1,484  sunken  logs 
and  overhanging  trees  and  ^  miles  of  raft.  With  the  funds  appropri- 
ated August  17, 1894,  work  was  resumed  November  5  of  that  year  and 
discontinued  January  3,  1895,  resulting  in  the  removal  of  32,535  cubic 
yards  of  material  and  G64  logs  and  stumps.  The  work  was  carried 
down  to  Grand  Lake,  a  distance  of  about  25  miles,  but  the  funds  being 
nearly  exhausted,  the  large  shoal  at  this  point  was  not  entirely 
removed. 

The  completion  of  this  work  opens  a  competing  steamboat  route  in 
connection  with  the  Texas  and  Pacific  Railway  at  Plaquemine,  and  has 
caused  a  reduction  of  about  33^  i^er  cent  in  freight  rates  from  the  Teche. 

Title  to  all  the  laud  needed  for  the  lock  at  Plaquemine  has  been 
obtained.  The  buildings  located  on  this  property  were  sold  at  public 
auction  and  the  proceeds  of  sale  turned  into  the  Treasury.  t 
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With  the  money  appropriated  August  17, 1894,  there  are  sufficieut 
funds  with  which  to  build  a  cofferdam  and  commence  the  foundation 
for  the  lock,  and  under  approved  project  preliminary  work  is  now  in 
progress. 

The  amount  expended  on  the  improvement  of  Bayou  Plaquemine 
during  the  year  just  closed  was  $19,617.75. 

Since  the  partial  dredging  of  Bayou  Plaquemine  in  1893,  the  bayou 
has  been  navigated  by  large  steamboats  and  the  number  increases  each 
year.  Begular  and  certain  communication  with  the  Bayou  Teche  dur- 
ing the  sugar-grinding  season  has  been  established  and  has  resulted  in 
a  considerable  reduction  of  freight  rates.  It  is  asserted  by  shippers 
and  carriers  that  business  will  steadily  increase  as  work  on  the  pro- 
jected lock  at  Plaquemine  progresses,  and,  with  the  completion  of  the 
lock,  nearly  all  of  the  crops  and  supplies  for  five  of  the  richest  and 
largest  producing  parishes  bordering  on  these  waterways  will  go  by 
this  route  with  great  saving  in  time  and  Cost  of  transportation. 

The  money  statement  following  is  for  the  entire  work  of  improving 
Bayou  Plaquemine : 

July  1,  1894,  balance  unexpended $59,915.02 

Amount  appropriated  by  act  of  August  17,  1894 110,000.00 

169,915.02 
June  30,  1895,  amount  expended  during  fiscal  year 19, 617. 75 

July  1,  1895,  balance  unexpended 150,297.27 

July  1,  1895,  outstanding  liabilities 165.32 

July  1,  1895,  balance  available 150,131.95 


Amount  (estimated)  required  for  completion  of  existing  project 1, 248, 250. 00 

Amount  that  can  be  profitably  exi>ended  in  fiscal  year  ending  June 

30,  1897 150,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  R  6.) 

7.  Bayou  CourtahleaUy  Louisiana, — At  the  time  of  the  adoption  of  the 
present  project  the  backwater  from  the  Atchafalaya  River  formed  a 
large  sand  deposit,  known  as  Little  Devil  Bar,  at  the  mouth  of  the 
Courtableau. 

The  approved  project  of  1880  contemplated  the  closing  of  some  run- 
out bayous  in  order  to  confine  the  water  in  the  Courtableau  and  cause 
its  current  to  wash  out  the  bar  at  its  mouth ;  after  this  was  accom- 
plished, then  to  construct  a  timber  lock  and  dam  to  give  slack-water 
navigation  to  Washington,  La.  In  1883  the  estimate  was  increased  to 
$78,500,  and  provided  for  a  masonry  lock. 

In  1890  $2,200  was  appropriated.  With  this  money  work  was  com- 
menced September  8, 1891,  and  continued  until  ^November  20  of  that 
year,  using  the  Government  plant  and  hired  labor.  During  this  time 
the  dams  at  bayous  Cane,  Mamzelle,  and  Big  Fordoche  were  all  repaired 
with  piles  and  sheet  piles,  brush  aprons  being  placed  above  and  below 
them,  and  all  were  left  in  good  condition. 

Little  Devil  Bar  is  still  an  obstruction  to  the  navigation  of  Bayou 
Courtableau,  and  frequently  it  is  so  late  in  the  season  before  steamboats 
can  pass  over  this  bar  that  the  crops  and  supplies  have  to  be  moved  by 
other  and  more  expensive  means  of  transportation. 

It  is  considered  doubtful  if,  with  all  the  run-out  bayous  closed,  a 
channel  navigable  at  low  water  can  be  maintained  over  this  bar  which, 
under  any  circumstances,  will  certainly  form  at  each  high  water  of  the 
Atchafalaya.  Digitized  by  Google 
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Up  to  June  30, 1894,  the  sum  of  $31,036.48  had  been  expended  in 
closing  run-out  bayous,  with  the  eft'ect  of  partially  removing  the  bar. 

August  17,  1894,  Congress  appropriated  $5,000  for  continuing  the 
improvement. 

As  but  little  work  has  been  done  since  1891,  the  dams  are  all  in  bad 
condition,  and  the  funds  now  available  will  be  applied  to  thoroughly 
repairing  the  dams  across  Fordoche,  Mamzelle,  Big  and  Little  Oane 
bayous,  and,  if  possible,  to  close  the  small  bayous  between .  bayous 
Mamzelle  and  Big  Cane.  Proposals  for  furnishing  a  suitable  plant  for 
this  work  were  opened  June  27, 1895. 

The  sum  of  $22.50  was  expended  on  the  improvement  of  this  bayou 
during  the  year  just  closed. 

The  success  of  the  dams  so  far  built  appears  to  warrant  th^r  main- 
tenance and  the  permanent  closure  of  the  remaining  run-out  bayous. 

There  seems  to  be  sufficient  water  in  the  bayou  to  wash  out  the  bar 
at  its  mouth,  formed  by  the  backwater  of  the  Atchafalaya,  if  it  can  be 
held  within  the  banks  which  the  closure  of  the  run-out  bayous  by  dams 
appears  to  effect. 

Jnly  1, 1S94,  balance  nnezpended «4 l $163.52 

Amonntappropriatedbyactof  August  17, 1894 « 5,000.00 

5,163.52 
June  30, 1895,  amount  expended  during  fiscal  year 22. 50 

July  1, 1895,  balance  unexpended w*  ..^ « 5,141.02 

July  1,1895,  outetanding liabnitiea 20.50 

July  1,1895,  balance  available 5,120.52 

(See  Appendix  R  7.) 

8.  Bayou  Teche^  Louisiana. — Previous  to  improvement  the  bayou  had 
a  navigable  depth  of  about  8  feet,  but  the  channel  was  obstructed  by 
snags,  logs,  impending  trees,  and  wrecks. 

The  project  adopted  contemplated  the  removal  of  these  obstructions, 
and  money  having  been  appropriated  the  stream  was  thoroughly  cleared 
ftom  Port  Barre  down. 

In  1886  this  work  was  completed,  but  further  obstructions  had  formed 
in  the  bayou  since  then,  and  in  1890  an  appropriation  of  $5,000  was 
made  with  which  to  accomplish  their  removal,  the  work  to  be  confined 
to  that  portion  of  the  stream  between  the  mouth  and  St.  Martinville. 

Work  under  this  appropriation  was  commenced  by  hired  plant  on 
October  12, 1891,  and  continued  until  December  10  of  that  year,  result- 
ing in  the  improvement  of  about  59  miles  of  channel  from  St.  Martin- 
ville dQwn,  and  giving  much  relief  and  satisfaction  to  the  commerce  of 
the  bayou. 

The  amount  expended  on  the  improvement  of  this  stream  to  June  30, 
1804,  was  $54,435.01. 

At  that  time  the  bayou  was  obstructed  by  bars  whicli  had  formed 
by  material  washed  into  the  channel  by  drainage  ditches,  on  which,  at 
times  during  low  water,  there  was  not  more  than  3  feet  depth.  Other 
obstructions,  such  as  sunken  logs,  fallen  trees,  and  wrecks,  had  also 
formed  since  the  improvement  in  1891. 

Under  the  appropriation  of  $6,000  made  August  17,  1894,  for  con- 
tinuing improvement,  these  obstructions  were  removed*  The  work 
was  commenced,  under  contract,  February  4, 1895,  at  Loreauville,  and 
continued  to  a  point  about  2  miles  below  Franklin,  where  operations 
were  discontinued  May  7,  1895,  owing  to  exhaustion  of  funds.  The 
distance  improved  was  about  70  miles. 
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The  ehttnuels  through  the  bars  now  have  a  depth  of  8  feet  at  low 
water  and  a  width  of  fully  60  feet. 

The  improvement  can  not  be  considered  permanent,  aa  obstructions 
re-form. 

The  amount  expended  during  the  year  ending  June  30, 1895,  was 
$6,499.37,  making  a  total  since  the  commencement  of  the  improvement 
of  $60,934.38. 

Interested  parties  have  expressed  satisfaction  with  the  dredging 
work  recently  done  in  the  bayou,  and  declare  its  navigable  condition 
for  all  purposes  much  improved,  out  further  dredging  is  desired,  par- 
ticularly in  the  vicinity  of  New  Iberia  and  above  to  Breaux  Bridge, 

It  is  greatly  desired  to  have  the  Bayou  Plaquemine  route  opened  by 
means  of  locks  connecting  the  bayou  with  the  Mississippi  Kiver,  as 
the  shipping  facilities  afforded  and  the  amount  which  would  be  saved 
in  freights  by  the  completion  of  this  work  will  be  of  very  great  benefit. 
The  improvements  already  made  have  secured  a  competition  which  has 
resulted  in  reducing  rates  on  sugar  alone,  in  barrels,  from  60  to  30 
cents. 

July  1, 18d4,  balanoe  uaexpended $564.99 

Amount  appropriated  by  act  of  August  17,  1894 6,000.00 

6,564.99 
June  90,  1895,  amount  expended  during  fiscal  year 6,499.37 

July  1, 1895,  balance  unexpended 65. 62 


c  Amount  that  can  be  profitably  expended  i  n  fiscal  vear  ending  June  30, 1897      6, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  March  3, 1893. 

(See  Appendix  B  8.) 

9.  Channel^  bay^  and  passes  of  Bayou  Venniliony  ikm/mna,— Bayou 
YermiHon  was  at  one  time  navigated  throughout  its  length,  but  since 
the  construction  of  the  Southern  Pacific  Eailroad  the  navigation  has 
been  confined  to  that  ^rtion  below  the  railroad  bridge, 

A  preliminary  examination  of  the  bayou,  bay,  and  passes  was  made 
in  January,  1891.  At  that  time  the  upper  12  miles  of  the  bayou  had 
not  a  navigable  depth  of  much  over  2  feet,  and  below  that  the  depth 
was  not  less  than  5^  feet  through  the  bayou,  bay,  and  passes.  The 
width  of  the  bayou  was  from  100  to  400  feet. 

The  approved  project  of  1892  contemplated  the  removal  of  obstruc- 
tions, such  as  snags,  sunken  logs,  and  impending  trees  in  the  bayou, 
and  the  marking  of  the  channel  through  the  bars  in  the  bay  with  guide 
piles.  The  estimated  cost  of  the  improvement,  to  provide  for  5 J  feet 
depth  of  water  up  to  the  railroad  bridge,  was  $25,000. 

July  13, 1892,  Congress  made  an  appropriation  of  *7,500  for  this  work. 
Work  under,  contract  was  commenced  December  1, 1892,  at  a  i)oint  18 
miles  above  the  mouth,  improving  37^  miles  of  channel  and  securing  a 
depth  of  5^  feet  over  that  iK)rtioii  of  the  channel  improved  by  removing 
snags,  logs,  overhanging  trees,  and  other  obstructions. 

'Hxe  snagging  part  of  the  contract  was  completed  March  9, 1893,  and 
by  reason  of  the  force  and  violence  of  the  elements  an  extension  of  time 
was  granted  the  contractor  for  driving  the  guide  piles  in  Vermilion 
Bay,  the  same  being  completed  July  25, 1893. 

There  had  been  expended  on  this  work  to  June  30, 1894,  the  sum  of 
$7,054.19. 

A  recait  examination  shows  the  work  to  be  in  good  condition. 
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An  appropriation  of  $5,000  was  made  August  17, 1894,  for  continu- 
ing the  improvement,  with  which  it  is  proposed  to  clear  the  stream  above 
Abbeville  as  far  as  may  be  possible. 

The  amount  expended  on  this  improvement  during  the  year  just 
closed  was  $26.88. 

The  contractor  commenced  work  June  3, 1895,  and  up  to  the  30th  of 
that  month  had  removed  489  obstructions. 

'  During  the  past  year  a  steamboat  made  regular  trips  from  Bayou 
Vermilion  through  to  New  Orleans,  via  the  Larompe  River,  Grand 
Lake,  and  Atchafalaya  and  Mississippi  rivers,  which  is  the  first  time 
in  many  years  that  a  steamer  has  been  so  employed.  Although  this 
route  is  a  long  and  circuitous  one,  freight  is  carried  cheaper  than  by 
the  former  route,  part  water  and  part  rail. 

It  is  confidently  claimed  that  with  the  opening  of  the  Bayou  Plaque- 
mine  route  by  means  of  locks  connecting  it  with  the  Mississippi  Biver, 
the  time  and  cost  of  transportation  will  be  so  reduced  that  nearly  all 
shipments  will  go  by  this  route. 

July  1, 1894,  balance  nnezpended $446.81 

Amount  appropriated  by  act  of  Angoat  17, 1894 5,000.00 

6,445.81 
June  30,  1895,  amount  expended  dnring  fiscal  year 26.88 

July  1, 1895,  balance  unexpended 5,418.93 

July  1,  1895,  outstanding  fiabUitios $1,675.33 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 240. 00 

4,916.33 

Julyl,  1895,  balance  available 603.60 

(Amount  (estimated)  required  for  completion  of  existing  project 12, 500. 00 
Amountthat  can  be  profitably  expendedinflscal  year  ending  June  30, 1897      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  R  9.) 

10.  Mermentau  River  and  tributaries^  Louisiana. — A  survey  of  this 
river,  including  its  tributaries  and  course  through  Lake  Arthur  and 
Grand  Lake  to  the  Gulf  of  Mexico,  was  made  in  1891.  At  that  time 
the  least  depth  at  Viterboville  and  for  a  distance  of  5  miles  below  that 
point  was  7  feet;  thence  to  Lake  Arthur  the  depth  was  not  less  than 
30  feet.  Through  Lake  Arthur  the  channel  had  a  minimum  depth  of 
7  feet.  From  Lake  Arthur  to  Grand  Lake  the  least  depth  was  24  feet. 
Through  Grand  Lake  the  uniform  depth  was  6  feet.  Immediately  below 
Grand  Lake  the  river  was  30  feet  deep,  but  the  depth  from  that  jwint 
to  the  mouth  gradually  decreased.  At  the  mouth,  inside,  the  depth 
was  13  feet.  About  5  miles  above  the  mouth,  at  the  head  of  a  lake, 
occurred  a  shoal,  through  which  a  channel  of  7  feet  was  found,  avail- 
able for  steamers,  but  too  crooked  for  sailing  vessels,  as  there  was  but 
5  feet  over  the  flats.  All  the  soundings  were  referred  to  mean  tow 
tide  in  the  Gulf. 

•  The  stream  had  a  width  of  70  feet  at  Viterboville  and  maintained 
the  same  width  for  a  distance  of  7  or  8  miles,  where  it  gradually  began 
to  widen,  until  at  the  mouth  of  the  ]N^ezpique  it  attained  a  width  of  250 
feet.  From  that  point  to  Lake  Arthur  the  Mermentau  Biver  was  gen- 
erally 350  feet  wide. 

In  1892  a  project  was  approved  which  contemplated  the  removal  of 
obstructions,  such  as  logs,  snags,  and  overhanging  trees  in  the  upper 
river  and  a  mud  flat  in  the  lower,  the  removal  of  this  flat  to  be  accom- 
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plisbed  by  bmsh  wing  dams.  The  cost  of  improving  this  stream  from 
Viterboville,  on  the  Kezpique,  to  the  mouth  of  the  Mermentau  Eiver 
was  placed  at  $23,615.25. 

July  13^  1892,  an  appropriation  of  $7,500  was  made  for  this  improve- 
ment. 

Work  under  this  appropriation  was  commenced  December  8, 1892, 
with  hired  plant  under  contract  at  the  lower  end  of  Lake  Arthur,  and 
was  carried  on  up  the  Mermentau  Eiver,  improving  about  38  miles  of 
channel  by  removing  snags,  overhanging  trees,  etc.,  materially  lessen- 
ing the  dangers  of  navigation  on  that  portion  of  the  stream  which  is 
most  used.    Work  ceased  on  March  7, 1893. 

The  amount  expended  on  this  work  to  the  close  of  the  year  ending 
June  30, 1894,  was  $7,076.11. 

At  that  time  the  work  done  remained  in  good  condition. 

At  present  it  is  desired  to  deepen  the  water  at  the  Gulf  entrance  to 
the  river  and  also  to  increase  the  depths  of  the  channels  through  Mud 
Lake. 

August  17, 1894,  $5,000  was  appropriated  for  continuing  the  improve- 
ment, but  as  it  is  not  deemed  prudent  to  undertake  work  with  bo  small 
an  amount  of  money  a  project  was  submitted  January  17, 1896,  recom- 
mending that  the  available  fiinds  be  held  for  increase. 

There  has  been  expended  on  this  work  during  the  year  just  closed 

Jaly  1, 1894,  balance  unexpended $423.89 

Amount  appropriated  by  act  of  Angnst  17, 1894 5,000.00 

5,423.89 
June  30, 1896,  amotint  expended  during  fiscal  year 39.33 

July  1, 1895,  balance  unexpended 5,384.56 

i  Amount  /"estimated)  required  for  completion  of  existing  project.-. 11, 115. 25 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  10.) 

11»  Mouth  and  passes  of  Calcasieu  River^  Lotmiana. — Previous  to 
improvement  there  was  not  to  exceed  3  feet  depth  over  the  bars  in 
Gsdcasleu  Lake. 

In  1888  $10,000  was  appropriated  for  this  work,  but  as  the  perma- 
nency of  the  channels  required  that  they  be  protected  by  a  revetment 
of  some  kind  this  sum  was  deemed  as  entirely  too  small  and  was  held 
for  further  increase. 

In  1890  $75,000  was  appropriated  for  the  improvement  of  the  mouth 
of  the  Calcasieu  River,  but  as  the  kind  of  construction  indicated  in  the 
act  could  not  be  safely  undertaken  with  so  small  a  sum  It  was  also  held 
for  further  increase. 

The  approved  project  contemplates  the  dredging  of  suitable  channels 
12  feet  deep  through  the  head  and  foot  of  Calcasieu  Lake  and  revetting 
these  channels  to  prevent  the  return  of  the  dredged  material,  and  to 
build  parallel  piers  of  brush  and  stone  at  the  entrance  to  the  outer  pass 
extending  from  the  shore  on  either  side  to  the  deep  water  of  the  Gulf, 
and  to  dredge  between  these  piers  if  necessary.  The  estimated  cost  of 
the  improvement  was  placed  at  $600,000. 

In  1892  $100,000  was  appropriated  for  the  improvement  of  the  river 
and  pass,  and  contracts  were  accordingly  let  for  the  construction  of  a 
jetty  upon  the  east  side  of  the  channel  across  the  bar  in  the  Gulf  and  for 
the  construction  of  a  revetment  to  protect  a  channel  to  be  dredged 
through  the  bar  at  the  head  of  the  pass.  ^  ^ 
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Bide  were  iavited  fo?  the  dredgiiigy  but  none  were  received  which 
were  deemed  reasonable,  and  accordingly  thia  work  waa  authorized  to 
be  done  with  the  dredge  belonging  to  the  Government. 

The  10,000  linear  feet  of  the  revetment  in  Calcasieu  I^ake  was  com- 
pleted August  G,  1893,  but  was  afterwards  damaged  considerably  by 
i^torm  in  November  of  that  year,  and  $3,102.80  was  expended  in  its 
repair.  By  a  subsequent  storm  much  damage  was  done  to  the  structure, 
which  will  necessitate  further  repairs, 

Dredgiug  was  commenced  in  July,  1893,  and  continued  until  Feb- 
ruary following,  when  the  dredge  was  hauled  out  and  thoroughly 
repaired. 

The  total  amount  exx>ended  on  the  improvement  to  June  30, 1894, 
was  $142,206.35. 

The  east  jetty  contract  was  completed  August  11, 1894,  and  the  jetty 
has  now  a  total  length  of  7,347  feet. 

Dredgiug  at  the  foot  of  Calcasieu  Lake  was  resumed  iu  August, 
1894,  and  continued  until  the  completion  of  the  channel  in  December 
following. 

August  17,  1894,  $90,000  was  appropriated  for  continuing  the  im< 
provement. 

With  the  funds  available  dredging  operations  are  being  applied  to 
the  channel  at  the  head  of  Calcasieu  Lake,  and,  under  contract  entered 
into  November  20, 1894,  it  is  proposed  to  cap  with  stone  7,000  feet  of 
the  east  jetty,  or  so  much  thereof  as  may  be  possible  with  the  available 
money,  so  as  to  bring  it  2  feet  above  uiean  high  tide.  The  contractor 
commenced  this  work  on  January  28,  1895,  and  to  June  30,.  1895,  had 
placed  5,652  linear  feet  of  capping. 

.  The  amount  of  material  dredged  during  the  year  just  closed  amounted 
to  196,509  cubic  yards. 

The  jetty  so  far  completed  affords  a  protection  sufficient  for  the  scour- 
ing out  of  a  reasonably  straight  channel  across  the  bar,  which  had  a 
depth  of  over  7  feet  at  the  time  of  the  last  survey,  and  reports  received 
since  that  time  indicate  that  the  channel  depth  exceeds  this  amount. 

It  is  believed  that  if  sufficient  funds  remain  to  complete  the  proposed 
dredging  a  channel  60  feet  wide  and  8  feet  deep  from  deep  water  in  the 
river  to  deep  water  in  the  lake  will  be  secured.  The  channel  already 
dredged  maintains  itself  and  has  resulted  iu  considerable  benefit,  but 
it  is  not  believed  to  be  possible  to  preserve  the  channel  for  any  great 
length  of  time  without  properly  revetting  it  so  as  to  prevent  the  waves 
from  canyiug  material  into  it  and  filling  it  up. 

July  1, 1894,  balauce  unexpended $56,955.51 

Amount  appropriated  by  act  of  August  17, 1894 90, 000. 00 

146,955.54 
Jane  30,  1895,  amount  expended  during  fiscal  year 85, 743.  40 

July  1, 1895,  balance  unexpended 61,212.14 

July  1,  1895,  outstanding  iiabilitiea $17, 019. 45 

July  1,  1895,  amount  covered  by  uncompleted  coutractB..,,..     18, 149.91 

35,169.36 

July  1,  1895,  balance  available 26,042.78 

{Amount  (estimated)  required  for  completion  of  existing  project 335, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundj^  civil  act  of  March  S,  1893. 

(See  Appendix  R  11.) 
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12.  Harbor  at  Saline  PasSy  Texas. — Originally  there  was  scarcely  6 
feet  depth  of  water  on  the  bar  at  the  entrance  to  Sabine  Pass,  and  as 
the  bar  was  composed  of  very  soft  mud  all  efforts  to  maintain  a  channel 
through  it  of  12  or  16  feet  depth  by  dredging  were  unavailing. 

In  1882  a  project  for  the  improvement  of  this  entrance  was  approve<L 
It  provided  for  the  construction  of  jetties  on  either  side  of  a  channel 
connecting  the  deep  water  of  the  pass  with  that  of  the  Gulf. 

The  estimated  cost  of  this  improvement  was  $3,177,606.50. 

Since  the  approval  of  this  project  there  has  been  appropriated 
$1,723,750.  A  total  of  $1,716,091.96  had  been  expended  to  June  30, 
1894,  of  which  gum  $1,396,091.96  was  expended  under  the  present 
project. 

The  east  jetty  had  then  a  length  of  17,100  feet,  16,615  feet  of  which 
had  been  raised  to  2  feet  above  mean  high  water  and  35  feet  up  to  mean 
low  water.    The  outer  450  feet  consisted  of  foundation  work  only. 

The  west  jetty  at  that  date  had  a  length  of  12,840  feet,  6,609  feet 
of  which  had  been  raised  to  2  feet  above  mean  high  water,  and  the 
remainder  only  built  to  the  level  of  mean  low  water,  and  was  incomplete. 

The  channel  between  jetties  was  at  that  time  16  feet  deep  at  mean 
low  tide  from  deep  water  in  the  pass  to  the  17-foot  contour  of  depth  in 
the  Gulf,  and  was  100  feet  wide. 

By  the  act  of  Congress  of  August  17, 1894,  $275,000  was  appropriated 
for  contmuing  the  improvement,  and,  under  contracts,  work  of  extend- 
ing the  east  jetty  and  dredging  between  the  jetties  was  commenced  in 
March  of  the  jiresent  fiscal  year. 

During  the  year  just  closed  the  contractor  added  to  the  east  jetty 
6,434  tons  of  riprap  stone  and  13,294.43  square  yards  of  brush  mattress. 

The  amount  of  material  dredged  during  the  year  under  the  present 
contract  amounted  to  155,669  cubic  yards. 

The  west  jetty  is  now  14,875  feet  long,  6,609  feet  of  vhich  is  raised 
to  2  feet  above  mean  high  water  and  7,966  feet  is  brought  up  to  mean 
low  water.    The  outer  300  feet  is  foundation  work  only. 

The  east  jetty  had  at  the  close  of  the  present  fiscal  year  a  total  length 
of  18,465  feet,  16,615  feet  of  which  was  raised  to  2  feet  above  mean  high 
water,  the  balance  being  uncompleted  work. 

The  channel  between  the  jetties  has  maintained  its  depth  of  16  feet, 
except  for  a  very  short  distance  beyond  the  ends  ot  tli«  jetties,  where 
a  very  slight  deficiency  occurred.  It  is  apparent,  however,  that  a  very 
considerable  deepening  has  taken  place  throughout  the  channel,  and  it 
is  a  common  occurrence  for  vessels  drawing  16  feet  to  pa.ss  the  channel, 
and  in  one  instance  a  schooner  drawing  18.9  feet  passed  safely  through 
and  without  delay,  which  is  evidence  of  the  practicability  of  the  channel. 

The  jetties  remain  in  good  condition,  there  being  only  an  apparent 
settlement  since  the  last  survey  of  0.5  of  a  foot,  and  no  settlement  has 
taken  place  in  either  the  rock  section  or  the  concrete  survey  station. 
Some  of  the  loss  in  height  is  due  to  the  displacement  of  rock  by  wave 
action,  and  some  money  for  the  preservation  of  the  jetties  during  the 
time  of  construction,  as  well  as  after  completion,  will  be  required. 

Great,  but  not  complete,  protection  to  the  dredged  channel  will  be 
afforded  by  the  completion  of  that  portion  of  the  east  jetty  now  under 
contract.    The  work  should  be  extended  to  the  limit  projected. 

The  west  jetty  is  yet  in  an  unfinished  state,  and  should  be  capped 
with  stone,  as  designed,  in  order  to  be  safe. 

In  the  beginning  the  jetties  were  built  of  alternate  layers  of  brush 
and  stone,  but  the  rapid  disappearance  of  the  brush  led  to  the  adoption 
of  the  present  method,  which  is,  first  to  lay  a  brush  mat  and  then  build 
a  riprap  structure  on  this  reaching  2  feet  above  mean  high  w^ter. 
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The  amount  expended  on  this  improvement  during  the  fiscal  year  iust 
closed  was  $62,952.56. 

July  1, 1894,  balauce  unexpended $52,658.04 

Amount  appropriated  by  act  of  August  17,  1894 275,000.00 

327,658.04 
June  30, 1895,  amount  expended  during  fiscal  year 62, 952. 56 

July  1, 1895,  balance  unexpended 264,705.48 

July  1, 1895, outstanding  liabilities $29,558.66 

July  1, 1895,  amount  covered  by  uncompleted  contracts....  216, 019. 25 

245,577.91 

July  1, 1895,  balance  available 19,127.57 

(Amount  (estimated)  required  for  completion  of  existing  project 1, 453, 856. 50 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1897 275,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  R  12.) 

13.  Sabine  Uiver^  Texas, — When  the  improvement  of  the  river  was 
commenced  there  was  a  depth  of  3J  feet  on  the  bar  at  its  mouth,  and 
also  above  the  town  of  Orange. 

Logs,  snags,  etc.,  above  here  interfered  with  navigation.  To  June 
30, 1889,  there  had  been  appropriated  ior  this  work  $34,700,  of  which 
$30,760.39  had  been  expended. 

In  1880  a  channel  6  feet  deep  and  from  70  to  100  feet  wide  was 
dredged  through  the  bar.  In  1881  several  small  cuts,  to  avoid  bends 
obstructed  by  logs,  were  made  above  Orange. 

An  examination  above  Orange  showed  many  snags  in  parts  of  the 
channel,  and  a  project  was  prepared  and  contract  entered  into  for  the 
expenditure  of  the  remaining  balance  in  closing  both  branches  of  Old 
Kiver  at  the  head  of  the  Narrows  with  pile,  brush,  and  earth  dams,  to 
tlirow  all  the  water  in  the  useful  channel,  and  removing  the  obstruc- 
tions, such  as  snags,  overhanging  trees,  etc. 

The  smaller  Old  liiver  channel  was  closed  and  most  of  the  piles 
driven  for  the  larger  dam,  when  a  sudden  rise  washed  out  many  piles 
in  the  latter.  The  river  remaining  so  high  that  satisfactory  work  could 
not  be  done,  tte  contract  wiis  extended  to  the  next  low-water  season. 

Work  was  resumed  in  September,  1890,  and  the  dams  finished,  as 
projected,  in  December  following,  completing  the  project. 

Under  provisions  of  the  river  and  harbor  act  of  September  19, 1890, 
an  examination  of  this  river  from  Sabine  Lake  to  Sudduths  Bluiff  was 
made  and  a  projec^t  submitted  providing  for  the  removal  of  obstruc- 
tions from  the  river  between  these  points,  at  an  estimated  cost  of 
$10,000. 

July  13, 1892,  Congress  approiiriated  $5,000  for  improving  Sabine 
River  up  to  Sudduths  Bluff,  Texas,  under  which  appropriation  snag- 
ging operations  were  commenced  under  contract  July  1,  1893,  at  a 
point  18  miles  above  Orange,  and  completed  September  26,  1893, 
improving  17 J  miles  of  channel  by  the  removal  of  1,325  obstructions. 

The  amount  expended  on  the  improvement  of  this  river  to  June  30, 
1894,  was  839.53 1.97.- 

The  act  of  August  17,  1894,  appropriated  $5,000  for  completion  of 
the  project.  The  approved  plan  under  this  appropriation  contemplates 
the  completion  of  the  improvement  up  to  Sudduths  Bluflf,  and  also  the 
removal  of  obstructions  which  have  reformed  in  the  cleared  channel 
above  Morgans  Bluff.    Accordingly,  contract  was  entered  into  for  the 
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removal  of  the  most  serious  obstractions  between  Morgans  Bluff  and 
Sudduths  Bluff,  the  same  having  been  approved  February  26, 1895,  the 
work  to  be  commenced  on  July  1, 1895. 

The  dredged  channel  over  the  bar  at  the  mouth  of  the  river  is  some- 
what obstructed  by  snags,  logs,  etc.,  and  the  depth  is  now  insufficient 
for  the  present  demandsjof  commerce.  For  the  dredging  and  deepen- 
ing of  this  channel  $4,000  was  allotted  by  the  sundry  civil  act  of  March 
2, 1896,  from  the  appropriation  for  improvement  of  Sabine  Pass,  Texas. 

During  the  fiscal  year  ending  June  30, 1895,  the  sum  of  $83.47  was 
expended  on  this  improvement. 

After  the  obstructions  in  the  river  between  its  mouth  and  Sudduths 
Bluff  are  removed  about  $2,000  will  be  required  annually  to  keep  the 
stream  in  navigable  condition. 

July  1,  1894,  balance  unexpended $168.03 

Amount  appropriated  by  act  of  August  17, 1894 6,000.00 

5,168.03 
June  30, 1895,  amount  expended  during  fiscal  year 83.47 

July  1, 1895,  balance  unexpended 5,084.56 

July  1, 1895,  amount  covered  by  uncompleted  contracts 4, 500. 00 

July  1,  1895,  balance  avaUable 584.56 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1897      2, 000. 00 
2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  13.) 

14.  Neches  River ^  Texas. — Before  this  river  was  improved  the  bar  at  its 
mouth  had  only  3  feet  of  water  over  it,  and  navigation  was  obstructed 
between  Yellow  Bluff  and  Bevilport  by  snags  and  fallen  trees. 

The  project  adopted  for  the  improvement  of  this  river  called  for  the 
dredging  of  a  channel  over  the  bar  at  its  mouth  and  the  removal  of 
obstructions  from  the  river  between  Yellow  Bluif  and  Bevilport. 

In  1880  a  channel  was  dredged  through  the  bar  at  the  mouth  of  the 
river  5  feet  deep  and  30  to  60  feet  in  width.  In  1882  the  river  between 
Yellow  Bluff  and  Bevilport  was  cleared  of  obstructions. 

The  bar  at  the  mouth  had  again  shoaled,  so  that  at  extreme  low  water 
there  was  only  a  navigable  depth  of  about  3  feet.  The  channel  was 
again  dredged  to  a  dej)th  of  5  feet  by  the  Government  dredge,  which 
had  been  at  work  at  Calcasieu  Pass,  and  the  work  was  completed  in 
April,  1889,  since  which  time  no  work  has  been  done. 

The  bar  has  again  shoaled  to  a  depth  of  4  feet.  On  account  of  the 
increased  shipments  of  lumber  from  Beaumont  to  Sabine  Pass,  Tex., 
owing  to  the  increased  depth  of  water  secured  at  the  latter  place,  this 
depth  is  insufficient  for  tbe  needs  of  the  increased  commerce,  and,  with 
a  view  to  its  improvement,  a  project  contemplating  a  channel  about  100 
feet  wide  and  fully  8  feet  deep  from  deep  water  in  the  Neches  Eiver  to 
deep  water  in  Sabine  Lake  was  approved  March  29, 1895,  the  work  to 
be  done  with  the  Government  dredge  after  completing  the  channel 
through  the  bar  at  the  mouth  of  Sabine  River,  Texas. 

The  sum  of  $33,000  has  been  appropriated  for  the  improvement  of 
this  stream,  of  which  $28,842.16  had  been  expended  to  June  30, 1894. 

July  1, 1894,  balance  unexpended $4, 157. 84 

July  1, 1895,  balance  unexpended 4, 157. 84 

(See  Appendix  R  14.) 

15.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.—Under  date  of  June  4, 1895,  the  Secretary  of  War  authorized 
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the  removal  of  the  wreck  of  the  steamer  Queen  of  the  West,  lying  in 
Grand  Lake,  Louisiana,  and  allotted  therefor  $1,200  from  the  perma- 
nent indefinite  appropriation  for  removing  sunken  vessels  or  crafk 
obstructing  or  endangering  navigation. 

It  is  proposed  to  accomplish  the  removal  of  this  wreck  under  contract, 
and  preliminary  work  is  now  in  progress. 

(See  Appendix  E  16.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

OF  AUGUST  17,  1894. 

The  preliminary  examinations  of  the  following  localities,  required  by 
the  act  of  August  17,  1894,  were  made  by  the  local  engineer,  Maj.  J.  B. 
Quinn,  Corps  of  Engineers,  and  reports  thereon  submitted  through  the 
division  engineer,  Ool.  0.  B.  Oomstock,  Corps  of  Engineers: 

1.  Preliminary  examination  of  Bayou  Bonfuea^  in  8t  Tammany  Par- 
ishj  La, — Major  Quinn  submitted  report  of  examination  January  22, 
1895.  He  regards  the  bayou  as  worthy  of  improvement,  and  estimates 
that  the  survey  necessary  for  preparation  of  plan  of  improvement,  with 
estimate,  will  cost  $700.  The  division  engineer  is  of  opinion  that  the 
bayou  is  worthy  of  improvement  to  a  small  extent,  and  his  views  are 
concurred  in  by  this  office.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Ex.  Doc.  No.  273,  Fifty-third  Congress,  third 
session.    (See  also  Appendix  E  16.) 

^.  Preliminary  examination  of  Ghefuncte  River  and  Bogue  Falia^  Louis- 
iana,— M^or  Quinn  submitted  report  of  examination  January  24, 
1895.  He  is  of  opinion,  concurred  in  by  the  division  engineer  and  by 
this  office,  that  these  streams  are  worthy  of  improvement  by  the  Gen- 
eral Government.  It  is  estimated  that  the  survey  necessary  to  the 
preparation  of  plan  of  improvement,  with  estimates,  will  cost  $2,500. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  274,  Fifty-third  Congress,  third  ses.sion.    (See  also  Appendix  E  17.) 

3,  Preliminary  examination  of  Tickfaic  River  and  tributaries,  Louis- 
iana.— Major  Quinn  submitted  report  of  examination  January  28, 
1895.  He  considers  the  Tickfaw  and  Natalbany  rivers  to  be  worthy  of 
improvement,  and  estimates  that  the  survey  necessary  for  preparation 
of  project  for  improvement,  with  estimates,  will  cost  $1,500.  The  divi- 
sion engineer  regards  this  stream  as  worthy  of  improvement  to  a  small 
extent,  and  his  views  are  concurred  in  by  this  office.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  284,  Fifty- 
third  Congress,  third  session.    (See  also  Appendix  E  18.) 

4,  Preliminary  examination  of  Bayou  Teche^  Louisiana,  from  8t, 
Martinrille  to  Port  Barre. — Mjijor  Quinn  submitted  report  of  examina- 
tion January  22, 1895.  He  regards  the  locality  as  worthy  of  improve- 
ment, provided  this  can  be  done  at  moderate  cost,  and  estimates  that 
the  survey  necessary  for  preparation  of  plan  of  improvement,  with 
estimate,  will  cost  $1,500.  The  division  engineer  is  of  opinion  that  the 
bayou  is  worthy  of  improvement  to  a  moderate  extent,  and  his  views 
are  concurred  in  by  this  office.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Ex.  Doc.  No.  272,  Fifty-third  Congress,  third  ses- 
sion.    (See  also  Appendix  R  19.) 

5,  Preliminary  examination  of  channel  through  Sabine  Lake,  Texas^ 
from  the  mouth  of  the  Sabine  and  Xeches  rivers  to  the  head  of  the  pa^ss 
from  said  lake  to  the  Oulf  of  Mexico, — Major  Quinn  submitted  report  of 
examination  January  24,  1895.  In  his  opinion,  concurred  in  by  the 
division  engineer  and  by  this  office,  the  locality  is  worthy  of  improve- 
ment by  the  General  Government.    It  is  estimated  that  the  survey 
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necessary  to  the  preparation  of  plan  of  improvement,  with  estimates, 
will  cost  $2,500.  The  report  was  transmitted  to  Congress  and  priDtea 
in  House  Ex.  Doc.  ^o.  275,  Fifty-third  Congress,  third  session.  (See 
also  Appendix  E  20.) 

EXAMINATION  OF  BATON  ROUGE  PIARBOR,  AND  OF  HARBOR  AT  BAYOU 
SARA,  LOUISIANA,  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR 
ACT  OF  AUGUST  17,  1894. 

The  preliminary  examinations  of  the  following  localities,  required  by 
the  act  of  August  17, 1894,  were  made  by  the  local  engineer,  Capt.  John 
Millis,  Corps  of  Engineers,  and  reports  thereon  submitted  through  the 
division  engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1,  Freliminary  examination  of  Baton  Rouge  Harbor^  Louisiana, — 
Captain  Millis  submitted  report  of  examination  September  21, 1894. 
In  his  opinion,  concurred  in  by  the  division  engineer  and  by  this  office, 
this  harbor  is  not  worthy  of  improvement  by  the  General  Government. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  71,  Fifty-third  Congress,  third  session.    (See  also  Appendix  S  1.) 

2.  Preliminary  examination  of  harbor  at  Bayou  8ara^  Louisiana, — 
Captain  Millis  submitted  report  of  examination  September  21, 1894. 
In  his  opinion,  concurred  in  by  the  division  engineer  and  by  this  office, 
the  locality  is  not  worthy  of  improvement  by  the  General  Government. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  03,  Fifty- third  Congress,  third  session.    (See  also  Appendix  S  2.) 

IMPROVEMENT  OF   CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 

This  district  was  in  the  charge  of  Maj.  A.  M.  Miller^orps  of  Engi- 
neers, having  under  his  immediate  orders  Capt.  Lansing  H.  Beach,  Corps 
of  Engineers,  to  October  29, 1894,  and  Lieut.  William  V.  Judson,  Corps 
of  Engineers,  since  November  17, 1894;  Division  Engineers,  Col.  C.  B. 
Comstx)ck,  Corps  of  Engineers,  to  February  3, 1895,  and  Col.  H.  M. 
Bobert,  Corps  of  Engineers,  since  February  5, 1896. 

1,  Entrance  to  Qalveston  Harbor^  Texas. — The  obstructions  to  deep- 
water  navigation  at  this  harbor  have  been  the  outer  and  inner  bars. 
On  the  former  the  natural  depth  was  12  feet,  and  on  the  latter  about 
13  feet,  both  at  mean  low  tide. 

The  present  project  for  improvement  at  this  locality  was  adopted  in 
1874,  modified  in  1880,  and  again  modified  in  1886,  the  object  being  to 
deepen  the  channel  so  as  to  admit  seagoing  vessels  of  the  deepest 
draft.  The  projects  prior  to  1874  related  to  dredging  operations  on  a 
small  scale. 

The  projects  of  1874  and  1880  contemplated  construction  of  jetties 
to  deepen  the  channel  on  the  bar,  the  former  with  a  view  to  a  depth 
of  18  feet.  The  modification  of  1886  has  in  view  a  possible  depth  of 
30  feet  by  means  of  jetties,  to  be  supplemented,  if  need  be,  by  dredg- 
ing; these  jetties  to  be  of  rock  and  to  be  built  to  a  height  of  5  feet 
alK>ve  mean  low  tide.  The  cost  of  the  modification  of  1886  (the  present 
pr^ect)  was  estimated  at  $7,000,000. 

Ili0  total  amount  expended  under  the  foregoing  plans  to  June  30, 
1894,  was  $4,368,346.60,  in  addition  to  which  there  was  expended 
$100,000  subscribed  by  the  city  of  Galveston  in  1883.  There  was  then  . 
a  depth  at  mean  low  tide  of  14J  feet  on  the  outer  bar  and  24J  feet 
where  the  inner  bar  was,  an  increase  of  2^  feet  and  11^  feet,  respec- 
tively, since  the  work  began. 

The  expenditure  during  the  fiscal  year  ending  June  30,  1895,  of 
$1,222,623.99  has  resulted  in  obtaining  17|  feet  on  the  outer  bar,  an 
increase  in  depth  of  3^  feet  since  last  year.  OoOQle 
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The  -work  during  the  year  consisted  in  extending  the  north  jetty 
gulfward  6,300  feet,  and  in  completing  8,500  feet  of  this  jetty  in  repair- 
ing and  partly  rebuilding  the  south  jetty  trestle  preparatory  to  extend- 
ing this  jetty  gulfward,  and  in  supplementing  the  action  of  the  jetties 
by  dredging. 

The  total  amount  of  work  done  since  operations  began  in  1887  is 
represented  by  32,829  feet  of  south  jetty,  of  which  32,000  feet  is  com- 
pleted, and  22,500  feet  of  north  jetty,  of  which  18,600  feet  is  completed. 
The  amount  of  material  dredged  was  68,071  cubic  yards. 

iuly  1, 1894,  balance  unexpended $459,653.50 

Amount  appropriated  by  sundry  civil  act  approved  August  18,  1894 600, 000. 00 

Amount  appropriated  by  general  deficiency  act  approved  January  25, 

1895 200,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  2, 1895 1, 160,000. 00 

2,419,653.50 
June  30,  1895,  amount  expended  during  fiscal  year 1, 222, 623. 99 

July  1,  1895,  balance  uuexpended 1, 197, 029. 51 

July  1,  1895,  outstanding  liabilities $157, 311. 27 

July  1,  1895,  amount  covered  by  uncompleted  contracts 978, 331. 63 

1,135,642.90 

July  1,  1895,  balance  available 61,386.61 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 690, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 1,690,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  1.) 

2.  Ship  channel  in  Oalveston  Bay^  Texas. — This  is  a  channel  dredged 
through  Galveston  Bay  by  the  United  States  Government  from  Bolivar 
Channel  to  Morgan  Cut,  the  latter  terminating  at  a  point  4.8  miles  from 
Morgan  Canal,  an  excavation  across  Morgan  Point  at  the  mouth  of  the 
San  Jacinto  Eiver.  Morgan  Cut  and  Canal  were  formerly  the  property 
of  the  Buffalo  Bayou  Ship  Channel  Company,  but  were  purchased  by 
the  United  States,  and  the  transfer  was  made  May  4, 1892. 

The  natural  <iepth  on  the  line  of  the  Galveston  Bay  Ship  Channel 
averaged  8^  feet  at  mean  low  tide,  with  a  depth  in  some  places  of  but 
7  feet;  the  ruling  depth  in  Morgan  Cut  was  7J  feet,  and  in  the  canal 
17  feet. 

The  project  for  this  improvement  was  adopted  in  1871,  modified  in 
1877,  and  again  modified  in  1892.  This  latter  modification  became 
necessary  owing  to  the  acquisition  by  the  United  States  of  the  Morgan 
Cut  and  Canal.  The  object  of  the  improvement  is  to  excavate  and 
maintain  a  channel,  100  feet  wide  at  the  bottom  and  12  feet  deep, 
from  ^Bolivar  Channel  to  the  San  Jacinto  River,  a  distance  of  24.33 
miles,  thereby  giving  an  outlet  to  the  commerce  of  Buffalo  Bayou,  of 
San  Jacinto  River,  of  Trinity  River,  and  of  Cedar  Bayou. 

The  amount  expended  to  June  30, 1894,  was  $597,648.58,  and  was 
applied  to  dredging  a  channel,  100  feet  wide  and  12  feet  deep,  from 
Bolivar  Channel  to  the  Morgan  Cut,  in  widening  and  deepening  the 
Morgan  Cut,  and  in  protecting  the  banks  of  the  Morgan  Canal.  The 
available  depth  in  the  channel  was  9.5  feet  at  the  close  of  the  last  fiscal 
year,  the  width  being  from  75  to  100  feet. 

During  the  present  year  the  amount  expended  was  $51,858.28,  and 
was  applied  to  widening  the  Morgan  Cut  from  75  to  150  feet  and  in 
deepening  it  in  the  center  from  9.5  to  12  feet  over  part  of  its  length. 
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The  available  depth  remains  the  same  as  last  year,  but  the  channel  is 
considerably  wider. 

This  project  is  not  capable  of  permanent  completion,  as  the  shifting 
sand  in  the  bay  causes  the  channel  to  shoal  considerably  when  work 
is  suspended;  it  will  therefore  require  an  annual  appropriation  to 
maintain  the  channel  after  its  completion.  • 

July  1, 1894,  balauce  unexpended $28,851.42 

Amount  appropriated  by  act  of  August  17, 1894 50,000.00 

78,851.42 
June  30,  1895,  amount  expended  during  fiscal  year 51, 858.  d8 

July  1,  1895,  balance  unexpended 26,^)93.14 

July  1, 1895,  outstanding  liabilities $8,826.29 

July  1,  1895,  amount  covered  by  uncompleted  contracts 16, 869. 07 

25,695.36 

July  1, 1895,  balance  available 1,297.78 

{Amount  (estimated)  required  for  completion  of  existing  project 219, 675. 44 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  2.) 

3.  Chcmnel  in  West  Galveston  Bay^  Texas, — The  natural  depth  in  this 
bay  was  from  2J  to  3  feet.  A  channel  with  a  depth  of  5  feet  was 
dredged  through  it  in  1859  by  the  State  of  Texas,  but  the  storm  of  1875 
cans^  it  to  shoal  until  the  depth  was  again  about  3  feet,  and  at  the 
same  time  made  it  too  narrow  tor  navigation  purposes.  Subsequent 
storms  probably  caused  ftirther  filling  of  the  channel. 

The  project  for  improving  this  bay  was  adopted  in  1892,  and  con- 
sisted in  widening,  deepening,  and  straightening  the  channel  by  dredge 
ing,  so  as  to  afford  a  least  width  of  200  feet  and  depth  of  3^  feet  between 
the  railroad  bridges  and  San  Luis  Pass  in  the  bay,  and  a  least  width 
of  100  feet  and  depth  of  3  feet  along  Christmas  Point,  the  channel  to 
be  suitably  marked  by  beacons. 

The  amount  expended  to  June  30,  1894,  was  $6,067.53,  and  was  used 
in  dredging  a  channel  100  feet  wide  and  3^  feet  deep  across  Deer  Islands 
Beef,  this  channel  having  been  nearly  completed. 

During  the  present  year  $7,341.33  was  expended  in  completing  the 
Deer  Islands  Channel  and  in  dredging  a  channel  at  Karonkaway  Beef 
100  feet  wide  and  4  feet  deep. 

A  good  channel,  100  feet  wide  and  3^  feet  deep,  is  now  available  for 
vessels  through  the  greater  part  of  the  bay. 

July  1,1894,  balance  unexpended $8,932.47 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

13,932.47 
June  30, 1895,  amount  expended  during  fiscal  year 7, 341. 33 

July  1, 1895,  balance  unexpended 6,591.14 

July  1, 1895,  outstanding  liabilities : $1,348.91 

July  1, 1895,  amount  covered  by  uncompleted  contracts 4, 2^1. 63 

5,636.54 

July  1, 1895,  balance  available 954. 60 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  3.)  r^  T 
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4.  Trinity  River ^  Texas. — ^This  stream  discbarges  into  Galveston  Bay 
through  several  mouths  or  passes.  Opposite  each  of  these  a  bar  exists, 
over  which  there  is  a  depth  of  but  3.5  feet  at  mean  low  tide,  which  is 
not  sufScient  for  purposes  of  navigation,  at  least  5  feet  of  water  being 
required. 

The  project,  adopted  for  the  improvement  of  this  stream  in  1873  and 
amended  in  1889,  contemplated  the  erection  of  two  parallel  jetties  at 
the  mouth  of  the  middle  pass,  the  one  principally  used  by  vessels, 
extending  7,750  feet  into  Galveston  Bay  and  placed  about  275  feet 
apart,  and  in  closing  the  other  passes  by  submerged  dams,  the  object 
being  to  obtain  6  feet  of  water  on  the  bar  at  mean  low  tide. 

The  amount  expended  to  June  30,  1894,  was  $65,184.76.  Of  this  sum 
part  was  applied  to  constructing  jetties  at  the  mouth  of  the  middle 
pass,  the  respective  lengths  at  the  close  of  the  last  fiscal  year  being, 
west  jetty,  7,359  feet,  and  east  jetty,  300  feet.  The  balance  of  the 
money  was  spent  in  dredging  a  channel  across  the  bar  having  a  width 
of  100  feet  and  depth  of  5  feet  at  mean  low  tide. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1895, 
was  $3,732.50,  and  was  principally  applied  to  making  a  survey  of  the 
river  from  Magnolia  to  Dallas,  in  accordance  with  the  requirements  of 
the  last  river  and  harbor  act  making  appropriation  for  this  stream. 

The  condition  of  the  channel  remains  about  the  same  as  at  the  end 
of  the  last  fiscal  year.  This  channel  is  ample  for  navigation  purposes; 
in  order,  however,  to  preserve  it,  it  will  be  necessary  to  extend  the  east 
jetty  out  to  the  5-foot  contour  in  the  bay. 

July  1, 1894,  balaooe  unexpended $1, 815. 24 

Amount  appropriated  by  act  of  August  17, 1894 5,000.00 

6, 815. 24 
June  30,  1895,  amoon t  expended  during  fiscal  year 3, 732. 50 

July  1, 1895,  balance  unexpended 3,082. 74 

July  1,  1895,  outstanding  liabilities 172.50 

^u 

July  1,  1895,  balance  available 2,910.24 


{Amount  (estimated)  required  for  completion  of  existing  project 20, 500. 00 
Amounttbat  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  T  4.) 

5.  Cedar  Bayou^  Texas. — The  navigation  on  this  stream  was  obstructed 
by  a  bar  which  had  formed  at  the  mouth  of  the  bayou  where  it  empties 
into  Galveston  Bay.  The  depth  of  water  in  the  bayou  above  the  mouth 
was  7  feet,  and  in  the  bay  beyond  5  feet,  whereas  the  natural  depth  on 
the  bar  was  but  3  feet. 

The  project  adopted  for  this  improvement  consisted  in  the  construc- 
tion of  two  stone  and  brush  jetties  about  250  feet  apart,  and  extending 
from  the  mainland  to  the  5-foot  contour  in  Galveston  Bay.  These  jet- 
ties were  to  protect  a  channel  5  feet  deep  and  100  feet  wide  connecting 
the  5-foot  curve  in  the  bayou  with  the  5-foot  curve  in  the  bay. 

The  amount  expended  to  June  30,  1894,  was  $32,500,  which  was 
applied  to  dredging  a  channel  2,830  feet  long,  90  feet  wide,  and  5  feet 
deep  across  the  bar  and  in  the  partial  construction  of  jetties  to  pre- 
serve it. 

Ko  work  was  done  during  the  fiscal  year,  no  ftinds  being  available 
for  that  purpose. 
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The  condition  of  the  channel  remains  practically  the  same  as  at  the 
end  of  the  last  fiscal  year. 

,  (  Amount  (estimated)  required  for  completion  of  existing  project $6, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  5.) 

6.  Buffalo  Bayouj  Texas. — The  channel  of  this  stream  between  the 
city  of  Houston  and  Simms  Bayou,  a  distance  of  11  miles,  was,  in  its 
natural  condition,  narrow  and  tortuous,  and  the  depth  in  many  places 
not  more  than  5  feet^  below  Simms  Bayou  it  was  wide  and  deep. 

The  project  for  its  improvement  was  adopted  in  1881,  the  object  being 
to  straighten  the  channel,  widen  it  to  100  feet,  and  deepen  it  to  12  feet; 
also  to  remove  such  snags,  stumps,  and  overhanging  trees  as  were 
obstructions  to  navigation. 

The  amount  expended  to  June  30,  1894,  was  $193,139.49,  and  it 
resulted  in  clearing  the  channel  of  the  most  prominent  stumps,  snags, 
and  overhanging  trees,  in  easing  the  bends,  and  in  removing  such 
shoals  as  obstructed  navigation,  a  lofoot  channel  being  then  available 
from  Houston  to  Harrisburg,  and  an  8-foot  channel  from  Harrisburg  to 
the  mouth. 

Although  a  contract  for  dredging,  etc.,  had  been  entered  into,  prac- 
tically no  work  was  accomplished  during  the  fiscal  year,  due  principally 
to  the  insufficient  plant  of  the  contractors.  The  amount  expended  was 
$1,502.29. 

The  channel  has  shoaled  to  8  feet  between  Harrisburg  and  Houston 
on  account  of  surface  wa«h  from  the  banks,  and  directly  at  Houston  the 
shoaling  has  been  much  greater,  owing  to  the  sewage  of  the  town  being 
carried  into  the  bayou. 

Jnly  1, 1894,  balance  unexpended $610.51 

Amount  appropriated  by  act  of  August  17,1894 15,000.00 

15,610.51 
June  30,  1895,  amount  expended  during  fiscal  year 1, 502. 29 

July  1, 1895,  balance  unexpended 14,108.22 

July  1,  1895,  outstanding  liabilities $290.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 13, 500. 00 

13,790.00 

July  1,  1896,  balance  available 318.22 

{Amount  (estimated)  required  for  completion  of  existing  project 176, 549. 75 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and:  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  6.) 

7.  Harbor  at  Brazos  Santia^Oj  Tex. — In  its  natural  state  the  channel 
over  this  bar  was  shifting  and  its  depth  varied  from  6  to  8  feet.  The 
present  (original)  project  for  its  improvement  was  adopted  in  1881, 
the  object  being  to  fix  the  position  of  the  channel  over  the  bar  at  the 
entrance  and  to  deepen  it.  The  total  amount  expended  to  June  30. 
1894,  was  $189,949,  besides  an  appropriation  of  $6,000  in  1878  applied 
to  removing  a  wreck.  This  expenditure  has  had  no  useful  effect  upon 
the  bar,  and  the  works  heretofore  constructed  have  practically  disap- 
peared. 

The  amount  expended  during  the  fiscal  year  was  $30,  and  was  prin- 
cipally applied  to  keeping  a  record  of  commercial  statistics. 
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July  1,  1894,  balance  unexpended..! $57,551.00 

June  30;  1895,  amount  expended  during  fiscal  year 30. 00 

July  1, 1895,  balance  unexpended 57,521.00 

July  1,  1895,  outstanding  liabilities 15.00 

July  1, 1895,  balance  available 57,506.00 

(  Amoaut  (estimated)  required  for  completion  of  existing  project 1, 071, 090. 23 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  7.) 

EXAMINATIONS  AND  SURVEY  MADE  IN  COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examinations  and  survey  of  the  following  localities^ 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  engineer, 
Maj.  A.  IVl.  Miller,  Corps  of  Engineers,  and  reports  thereon  submitted 
through  the  division  engineer: 

i.  Preliminary  examination  of  Colorado  River  from  the  mouth  to  the 
city  of  Wharto7hf  Tex. — Major  Miller  submitted  report  of  examination 
December  12, 1894.  It  is  his  opinion,  concurred  in  by  the  division  engi- 
neer, Colonel  Comstock,  and  by  this  oflBce,  that  the  locality  is  not  worthy 
of  improvement  by  the  General  Government.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Ex.  Doc.  Ko.  141,  Fifty- third 
Congress,  third  session.    (See  also  Appendix  T  8.) 

2.  Preliminary  examination  of  Ouadalupe  River y  TexaSy  from  its  mouth 
to  the  city  of  Cuero. — Major  Miller  submitted  report  of  examination 
December  13, 1894.  In  his  opinion,  concurred  in  by  the  division  engi- 
neer, Colonel  Comstock,  and  by  this  office,  the  locality  is  not  worthy  of 
improvement  by  the  General  Government.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Ex.  Doc.  I^o.  155,  Fifty-third 
Congress,  third  session.    (See  also  Appendix  T  9.) 

3.  Preliminary  examination  of  the  bar  and  harbor  at  Brazos  Santiago^ 
Tex. — Major  Miller  submitted  report  of  examination  December  11, 1894. 
It  is  his  opinion,  concurred  in  by  the  division  engineer.  Colonel  Com- 
stock, and  by  this  office,  that  this  harbor  at  present  is  not  worthy  of 
improvement  by  the  General  Government.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Ex.  Doc.  No.  140,  Fifty-third  Con- 
gress, third  session.    (See  also  Appendix  T  10.) 

4.  Preliminary  examination  of  Brazos  River,  TexaSy  from  the  city  of 
Waco  to  the  toton  of  Richmond. — Major  Miller  submitted,  under  date  of 
February  15, 1895,  report  of  preliminary  examination.  It  is  his  opinion, 
concurred  in  by  the  division  engineer,  Colonel  Eobert,  and  by  this 
office,  that  the  river  between  the  points  named  is  not  worthy  of  improve- 
ment by  the  General  Government.    (See  Appendix  T  11.) 

5.  Survey  of  Brazos  River,  Texas,  from  the  town  of  VeUisco  to  the  town 
of  Richmond. — Major  Miller  submitted  report  of  the  results  of  this 
survey  uiider  date  of  February  14,  1895.  He  states  that  the  Brazos 
between  Velasco  and  Richmond  can  be  improved  for  navigation  at  good 
boating  stages  by  the  removal  of  snags  and  overhanging  trees.  It  is 
estimated  that  for  $10,000  this  portion  of  the  river  can  be  put  in  a  good 
navigable  condition  at  ordinary  stages,  and  that  an  annual  expenditure 
of  $2,500  would  keep  it  in  this  condition.    (See  Appendix  T  12.) 

Major  Miller  was  also  charged  with  the  duty  of  making  survey  for 
determining  the  causes  of  the  erosion  of  the  easterly  end  of  Galveston 
Island,  Texas,  and  estimating  the  cost  of  works  to  prevent  the  same, 
the  report  of  the  results  of  which  will  be  duly  submitted  when  received* 
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WESTERN     RfVERS. 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE  TRIBUTARY  TO 
MISSISSIPPI  RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND 
PRINCIPAL  TRIBUTARIES. 

This  district  was  in  the  charge  of  Oapt.  J.  H.  Willard,  Corps  of  Engi- 
neers; Division  Engineers,  Col.  C.  B.  Comstock,  Corps  of  Engineers, 
to  February  3, 1895,  and  Col.  H.  M.  Robert,  Corps  of  Engineers,  since 
February  5,  1895. 

1.  Red  RiveTj  Louisiana  and  A-iJcansas. — This  improvement  was  begun 
in  1828  and  appropriations  aggregating  $635,765.50  were  made  between 
1828  and  1852.  Between  1841  and  1852  no  appropriation  was  made  and 
a  longer  interval  elapsed  between  1852  and  1872,  during  which  the 
results  of  former  work  were  lost. 

The  present  improvement  commenced  in  1872.  At  that  time  the  river 
above  Shreveport,  La.,  was  closed  by  the  great  raft  32  miles  long  and 
increasing  with  each  flood;  below  Shreveport  navigation  was  aitected 
seriously  by  the  gradual  enlargement  of  Tones  Bayou  Outlet,  which 
depleted  the  main  channel  of  the  river  and  threatened  its  ultimate 
closure  to  navigation;  the  falls  at  Alexandria  were  impassable  at  low 
stages  and  the  river  was  obstructed  by  snags,  sunken  logs,  wrecks, 
leaning  timber,  etc.,  its  entire  length.        » 

The  project  adopted  in  1872  contemplated  removing  the  raft  and  clos- 
ing Tones  Bayou.  It  has  been  enlarged  since  to  include  snagging 
operations,  etc.;  opening  and  enlarging  the  channel  at  Alexandria; 
closing  outlets  and  constructing  and  repairing  levees  and  fixing  caving 
banks  to  confine  the  river  to  the  adopted  channel;  to  improve  and  keep 
navigation  open  from  Fulton,  Ark.,  to  head  of  Atchafalaya  River, 
Louisiana,  a  distance  of  508.6  miles. 

The  amount  expended  under  this  project  to  June  30,  1894,  was 
$1,131,705.06  with  the  following  results:  in  the  old  raft  region  there 
flowed  in  the  course  marked  out  for  it  a  broad  and  deep  river,  safe  at 
all  but  the  lowest  stages,  with  a  channel  constantly  scouring,  the  bot- 
tom having  gone  down  as  much  as  15  feet,  and  the  low- water  line  fol- 
lowing it  to  a  certain  extent.  Tones  Bayou  Outlet  was  closing  gradually 
and  the  main  channel  below  the  outlet  had  widened  and  scoured  until 
it  carried  the  greater  portion  of  the  discharge  at  flood.  The  falls  at 
Alexandria  were  passable  the  year  round.  Persistent  snagging  opera- 
tions kept  the  river  open,  prevented  formations  of  raft,  reduced  the 
dangers  of  navigation  to  a  minimum,  and  enabled  steamboats  to  make 
regular  trips  at  low  stages.  By  cooperation  with  the  State  of  Louisiana 
and  local  levee  boards  a  system  of  levees  for  restraining  flocfds  and  con- 
fining the  river  to  the  adopted  channel  was  well  under  way,  about  114 
miles  of  new  levee  and  enlargement  having  been  undertaken,  the  pro- 
lK)rtion  of  its  cost  borne  by  the  United  States  being  leas  than  8  per  cent. 
A  thorough  survey  had  bi^en  made  from  Fulton  to  the  Atchafalaya. 

During  the  fiscal  year  ending  June  30, 1895,  which  was  phenomenal 
for  its  long-continued  period  of  low  water,  snagging  operations  at  fre- 
quent intervals  extended  over  the  river  from  Fulton  to  the  Atchafalaya 
with  marked  benefit  to  navigation.  A  line  of  levee  was  built  from 
Scopini  to  Ash  Point,  in  Bossier  Parish,  La.,  13,497  feet  in  length  and 
containing  261,455  cubic  yards  of  embankment,  in  carrying  out  the  plan 
for  confining  the  river  to  the  channel  adopted;  and  in  addition  to  this 
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the  State  of  Louisiana  and  local  levee  boards  constructed  37.3  miles  of 
levees,  containing  1,173,867  cubic  yards  of  embankment,  at  a  cost  of 
$142,938.16.  A  reconnaissance  of  the  river  from  Sulphur  River,  Arkan- 
sas, to  Black  Eiver,  Louisiana,  was  made  for  the  purpose  of  testing  and 
resetting  low- water  gauges,  making  local  surveys  of  shoals,  and  taking 
discharge  observations. 
The  amounts  expended  during  the  year  were: 

For  general  improvement $17, 404. 20 

For  Little  River  ftrom  Scopini  Cut-off  to  Knox  Point 727. 56 

For  work  at  Alexandria  (survey) 72.80 

For  survey  of  Red  River 7,850.05 

For  ooustruction  of  levees : 39,531.64 

Total 65,586.25 

July  1,1894,  balance  unexpended 43,359.69 

Amount  appropriated  by  act  of  August  17,  1894 150,000.00 

193, 359. 69 
June  30, 1895,  amount  expended  during  fiscal  year 65, 586. 25 

July  1,  1895,  balance  unexpended 127, 773, 44 

July  1, 1895,  outstanding  liabilities 148.70 

July  1,1895,  balance  available 127,624.74 


i  Amounttbatcanbe profitably expendedin fiscal yearendiuffJuneSO,  1897  150, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893.    ' 

(See  Appendix  U  1.) 

2.  Bed  River  above  Fultouj  Arlc. — Before  work  commenced  this  part 
of  Bed  River  was  obstructed  by  snags  and  piles  of  drift,  rendering 
navigation  difficult  and  hazardous  at  all  stages.  The  project  adopted 
in  1886  contemplated  removal  of  these  obstructions  to  afford  reason- 
ably safe  navigation  at  high  stages  of  river  to  the  month  of  Kiamichi 
River,  Indian  Territory,  about  138  miles  above  Fulton.  Nothing  further 
was  recommended,  as  there  was  no  demand  for  low- water  navigation. 

The  amount  expended  to  June  30, 1894,  was  $15,209.64.  The  project 
of  1886  was  completed  in  1891  at  a  cost  of  $11,774.89,  and  at  the  close 
of  that  year  it  was  recommended  that  no  further  work  be  done,  unless 
a  single  appropriation  of  $10,000  should  be  granted,  to  allow  the  sys- 
tematic clearing  of  the  banks  and  channel  without  interruption.  The 
two  succeeding  river  and  harbor  acts  appropriated  $3,500  each  for  con- 
tinuing the  improvement,  and  in  1893  a  snag  boat  was  employed  for 
seventy  days  at  a  low  stage  going  over  the  work  from  Fulton  to  Kiamichi 
River;  found  considerable  improvement  by  scour  since  the  preceding 
work,  and  opened  a  safe  low-water  channel  for  its  passage,  the  boat 
being  36  feet  beam  and  drawing  30  inches. 

During  tne  fiscal  year  ending  June  30, 1895,  a  snag  boat  thoroughly 
cleared  the  stretch  of  river  between  Fulton  and  the  Texarkana  and 
Fort  Smith  Railway  bridge,  about  23  miles,  but  was  unable  to  pass 
above  the  bridge  at  the  low  stage  of  river.  A  party  in  skiffs  and 
bateaux  worked  above  the  bridge,  removing  obstructions  in  the  chan- 
nel with  explosives,  until  driven  out  by  a  rise,  which,  however,  was  not 
sufficient  to  permit  the  snag  boat  to  pass  the  bridge.  The  distance 
above  Fulton  to  which  work  was  carried  is  estimated  to  be  about  65 
miles. 
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Jnlj  1,  1894,  balance  unexpended $290. 36 

Amount  appropriated  by  act  of  Angnst  17,  1894 3,500.00 

3,790.36 
June  30,  1895,  amount  expended  during  fiscal  year 2,847.03 

July  1,  1895,  balance  unexpended 943.33 

July  1;  1895,  outstanding  liabilities 2.89 

July  1,  1895,  balance  available 940.44 

i  Amoun  t  that  can  be  profitably  expended  i  n  fiscal  vear  ending  June  30, 1897      3, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  U  2.) 

3.  Cypress  Bayou,  Texas  and  Louisiana, — Cypress  Bayou  evidently 
was  an  unnavigable  stream  until  the  advance  of  the  Ked  Eiver  raft 
above  Shreveport  had  converted  its  bottom  lands  into  reservoirs  known 
as  Fairy,  Sodo,  and  Cross  lakes.  Before  the  work  for  its  improvement 
between  Shreveport,  La.,  and  Jefferson,  Tex.,  commenced,  navigation 
was  difficult  and  dangerous  by  reason  of  bars  and  leaning  timber  in 
the  bayou  proper,  and  snags,  stumps,  fallen  timber,  and  sunken  logs  in 
the  channel  through  the  lakes. 

The  project  adopted  in  1872  contemplated  straightening  the  channel 
and  dredging  bars  in  Cypress  Bayou,  to  give  uniform  depth,  and  the 
removal  of  overhanging  trees,  shore  snags,  etc.,  opening  and  enlarging 
the  entrance  of  the  bayou  into  the  hea^  of  Fairy  Lake  by  dredging, 
removing  stumps,  snags,  sunken  logs,  and  timber  from  the  channel 
selected  down  the  lakes,  and  snags,  leaning  trees,  etc.,  in  Twelve-mile 
Bayou. 

The  amount  expended  to  June  30,  1894,  was  $130,613.59.  The  orig- 
inal project  was  completed  in  1880  at  a  cost  of  $94,000,  but  owing  to 
the  temporary  nature  of  the  work  it  had  to  be  renewed  at  intervals  to 
maintain  what  had  been  accomplished.  The  last  work,  for  the  removal 
of  stumps,  snags,  and  leaning  timber,  was  done  in  1893.  No  dredging 
has  been  done  since  1888.  The  removal  of  the  Red  River  raft  and  the 
closure  of  outlets  along  the  right  bank  of  that  stream  reduced  the 
water  supply  and  caused  the  lakes  to  drain  more  rapidly,  shortening 
the  period  of  navigation.  To  determine  if  navigation  could  be  perma- 
nently improved  by  locks  or  dams,  an  extended  survey  was  ordered  by 
Congress,  which  was  completed  in  1893  at  a  cost  of  $12,000. 

The  act  of  August  17, 1894,  provided  $10,000  for  maintenance  of  the 
work  by  dredging,  removing  obstructions,  and  straightening  the  chan- 
nel, but  nothing  was  done  during  the  fiscal  year  ending  June  30, 1895, 
there  being  no  plant  available,  and  the  long  distances  a  dredge  would 
have  to  be  towed  to  and  from  the  work  rendered  advertising  for  a  con- 
tract inexpedient  with  the  limited  amount  available. 

July  1,  1894,  balance  imexpended $187.74 

Amonnt  appropriated  by  act  of  August  17, 1894 10,000.00 

July  1, 1895,  balance  unexpended 10, 187.74 

(See  Appendix  U  3.) 

4.  OtMchita  and  Black  rivers,  Arkansas  and  Louisiana, — The  improve- 
ment of  Oua^jhita  River  was  commenced  in  1871.  Black  River,  con- 
necting the  Ouachita  with  Red  River,  was  added  under  the  same  head 
of  appropriation  by  act  of  1884.  The  project  under  which  work  has 
been  carried  on  since  1874  contemplates  the  removal  of  snags,  logs, 
wrecks,  leaning  timber,  etc.,  obstructing  navigation,  and  the  improve- 
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ment  of  shoal  places  by  dams  and  dredging  between  Oamden,  Ark., 
and  the  mouth  of  Black  Biver,  a  distance  of  341  miles.  No  estimate 
of  cost  is  given,  as  the  nature  of  the  work  requires  that  it  be  continuous. 

The  total  amount  expended  to  June  30,  1894,  was  $371,633.99,  of 
which  $258,046.12  was  applied  to  operations  under  the  project  of  1874. 
An  iron-hull  snag  boat  was  purchased  in  1875  and  repaired  with  a  new 
steel  bottom  in  1886,  and  a  small  wooden  snag  boat  was  purchased  in 
1888  and  rebuilt  in  1894.  From  1875  to  the  close  of  the  fiscal  year  1894 
operations  were  carried  on  whenever  funds  were  available  and  condi- 
tions favorable  for  work,  and  consisted  chiefly  of  the  removal  of  snags, 
logs,  wrecks,  and  tree  slides  in  the  channel  and  leaning  timber  along 
the  banks.  An  increased  depth  was  gained  at  some  of  the  shoals  by 
building  inexpensive  wing  dams  of  stone  or  brush,  the  temporary  effect 
of  which,  however,  has  been  lost  of  late  years.  Dredging  a  safe  steam- 
boat channel  through  the  rock  and  gravel  bar  at  Catahoula  Shoals  was 
commenced  the  latter  part  of  September,  1893,  and  suspended  early  in 
January,  1894,  by  high  stages.  During  this  interval  29,026  cubic  yards 
of  material  was  removed. 

In  the  fiscal  year  ending  June  30,  1895,  snagging  operations,  etc., 
extended  from  the  mouth  of  Black  Biver,  Louisiana,  to  Camden,  Ark., 
greatly  benefiting  navigation  by  the  removal  of  obstructions  in  the 
channel,  leaning  timber,  and  tree  slides.  The  stretch  above  Monroe  to 
Camden  was  worked  over  three  times,  but  operations  of  the  snag  boat 
were  impeded  more  or  less  each  trip  by  rapid  rises  of  the  river. 
Dredging  at  Catahoula  Shoals  was  resumed  July  12  and  completed 
January  25,  giving  a  good  channel  225  feet  wide  and  6  feet  deep  at 
low  water.  During  this  x>eriod  53,492  cubic  yards  of  material  was 
excavated. 

The  river  and  harbor  act  of  August  17, 1894,  directed  that  the  Sec- 
retary of  War  ''  submit  with  his  next  report  on  Ouachita  River  plans 
and  estimates  for  the  improvement  of  said  Ouachita  River  by  locks  and 
dams,  to  give  slack-water  navigation  as  far  above  its  mouth  as  in  his 
judgment  such  improvement  is  practicable,  the  cost  of  the  same  to  be 
paid  out  of  this  appropriation."  It  is  practicable  to  improve  the  river 
to  its  head  waters  by  the  method  stated  in  the  act,  but  it  is  not  advis- 
able to  prepare  plans  and  estimates  for  a  work  of  the  magnitude  without 
an  accurate  knowledge  of  the  river  and  its  tributaries,  high  and  low  - 
water  limits,  discharge  at  extreme  stages,  and  a  profile  of  the  bed  and 
banks,  which  require  a  survey  in  advance  on  an  extensive  and  thorough 
scale,  the  cost  being  estimated  at  $150,000.  If  the  plan  should  prove 
advisable,  this  sum  is  small  in  comparison  with  the  cost  of  a  slack- 
water  system,  that  will  reach  into  millions  under  the  most  favorable 
conditions,  and  it  is  not  too  much  to  expend  to  protect  the  interest  of 
the  United  States  before  entering  upon  a  project  for  so  costly  a  work. 

The  act  of  August  17,  1894,  appropriated  $50,000  for  continuing  the 
improvement  of  Ouachita  and  Black  rivers,  of  which  sum  $30,000  was 
allotted  for  beginning  the  survey.  Levels  of  precision  were  considered 
of  first  importance,  and  during  the  fiscal  year  the  line  between  Red 
River  and  Monroe  was  completed  and  a  second  line  run  from  the  Coast 
Survey  benches  at  Little  Rock  along  the*  railroads  to  Camden  and 
thence  to  Frenchport,  13J  miles  by  river  below  Camden,  where  work 
was  suspended  by  unfavorable  weather,  and  from  which  place  the  levels 
will  be  carried  to  Monroe.  The  notes  of  former  surveys  have  been 
reviewed  to  obtain  all  information  available  and  a  reconnaissance  was 
made  from  Camden  to  Trinity  to  recover  and  permanently  mark  old 
benches,  compare  maps  of  1873,  etc. 
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The  amounts  expended  daring  the  year  were:  ^ 

For  general  improvement $15,247.87 

For  CatahonJa  Shoalfl 9.932.53 

For  surrey 6,841.38 

Total 32,021.78 

Jnly  1, 1894,  balance  nnexpended 10,866*01 

Amount  appropriated  by  act  of  August  17,  1894 50,000.00 

60,866.01 
June  30,  1895,  amount  expended  during  fiscal  year 32, 021. 78 

July  1,  1895,  balance  unexpended 28,844.23 

July  1,  1895,  outstanding  liabilities 11.92 

July  1, 1895,  balance  available 28,832.31 

i  Amountthat  can  be  profitably  expended  in  fiscal  year  ending  Jane30,1897    50, 000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893, 

(See  Api)endix  U  4.)  • 

.5.  Bayous  D^Arhanne  and  Comey,  Louisiana. — When  this  work  com- 
menced Bayon  D'Arbonne  was  reported  navigable  six  to  seven  mouths 
of  the  year,  but  the  channel  was  so  much  obstructed  by  snags,  stumps, 
sunken  logs,  leaning  trees,  etc.,  that  passage  was  difiScult  and  danger- 
ous at  all  stages. 

The  project  adopted  in  1884  contemplated  removing  the  obstructions 
between  the  mouth  of  D'Arbonne  and  Stein  Bluft'on  the  Corney  Branch, 
42^  miles  above,  to  give  greater  ease  and  safety  to  the  passage  of  boats 
and  extend  the  period  of  navigation.  The  cost  of  thorough  work,  to 
be  completed  in  two  consecutive  seasons,  was  estimated  at  $15,000. 
The  act  of  1892  required  an  expenditure  of  $1,000  in  Bayou  Corney, 
above  Stein  Bluff,  and  the  act  of  1894  required  that  the  same  amount 
be  expended  for  removal  of  obstructions  in  Little  D'Arbonne. 

The  amount  expended  during  the  ten  years  ending  June  30, 1894, 
was  $13,765.45.  By  the  removal  of  obstructions  the  period  of  naviga- 
tion was  increased  fully  one  month;  boats  of  double  the  capacity  of 
those  used  formerly  were  enabled  to  make  quicker  time  with  greater 
safety ;  freight  rates  were  reduced  one-half,  and  navigation  was  extended 
up  the  Corney  Branch  16^  miles  above  Stein  Bluff. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1895,  but 
it  is  intended  to  apply  the  available  funds  to  the  removal  of  obstruc- 
tions to  navigation  of  Bayou  D'Arbonne  and  Little  D'Arbonne  and 
Corney  branches  during  the  season  of  continued  low  water  this  fall. 

The  work  is  not  permanent,  as  new  obstructions  are  added  from  time 
to  time,  but  as  the  original  project  for  benefiting  high-water  navigation 
has  been  completed  no  estimate  is  made  for  continuing  the  improve- 
ment. 

Jaly  1,  1894,  balance  unexpended $1,234.55 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

4,234.55 
June  30,  1895,  amount  expended  during  fiscal  year 223. 12 

July  1, 1895,  balance  unexpended 4,011.43 

(See  Appendix  TJ  5.) 

6,  Bayou  Bartholomew,  Louisiana  and  Arkansas, — Before  this  im- 
provement commenced  the  bayou  was  so  obstructed  by  snags,  logs, 
wrecks,  leaning  timber,  etc.,  that  it  was  navigable  for  light  boats  at 
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high  stages  only,  or  f&c  an  average  period  of  aboat  three  months  in  the 
year. 

The  project  adopted  in  1881  contemplated  removing  these  obstruc- 
tions to  render  na^'1gatiou  safe  and  increase  the  period  thereof.  The 
estimate  of  cost  of  two  consecutive  seasons'  work  was  $26,862,  but  the 
appropriations  made  did  not  permit  the  thorough  work  contemplated. 
Snags  and  drift  are  added  each  year,  and  at  the  rate  of  appropriations 
in  the  past,  work  will  have  to  continue  for  years  to  maintain  safe  navi- 
gation at  medium  and  high  stages. 

The  amount  expended  in  the  thirteen  years  ending  June  30, 1894, 
was  $36,966.17,  resulting  in  better  and  safer  navigation  and  increasing 
the  period  to  about  six  months  of  the  year,  enabling  boats  of  double 
the  capacity  of  those  used  formerly  to  make  trips  in  half  the  time,  and 
freight  rates  were  reported  to  have  been  reduced  50  per  cent. 

In  April,  1895,  a  snag  boat  worked  over  the  lower  5iy  miles  of  the 
stream,  removing  obstructions  brought  in  since  October,  1893.  The 
available  balance  will  be  applied  as  soon  as  practicable  to  working  over 
this  jstretch  at  a  low  stage,  and  to  continuing  operations  upstream  as 
far  as  the  funds  will  permit. 

July  1,  1894,  balance  anexpended $1,034.07 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

6, 034. 07 
June  30, 1895,  amount  expended  during  fiscal  year 1, 144. 10 

July  1, 1895,  balance  unexpended 4,889.97 

C  Amonntthatoan  be  profitably  expendediu  fiscalvear  ending;  June30, 1897      5, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  C.) 

7.  Boeuf  River,  Louisiana. — This  improvement  was  undertaken  by  the 
State  of  Louisiana  more  than  half  a  century  ago.  Before  work  com- 
menced by  the  United  States  the  stream  was  navigable  at  high  stages 
as  far  as  Point  Jefi^ierson,  Louisiana,  but  passage  was  difficult  and 
dangerous  on  account  of  overhanging  timber,  snags,  and  logs. 

The  project  adopted  in  1881  contemplated  removing  leaning  trees, 
snags,  logs,  etc.,  to  give  safe  navigation  at  high  stages  from  the  mouth 
to  Wallace  Landing,  about  152  miles  above.  The  closure  of  tlu'ee  out- 
lets near  Point  Jefferson,  Louisiana,  to  confine  the  flow  to  the  main 
channel,  was  added  to  the  project  in  1886. 

The  amount  expended  to  June  30, 1894,  was  $34,795.27,  and  the  work 
done  enabled  steamboats  to  run  to  Point  Jefferson  with  greater  safety, 
and  below  the  Vicksburg,  Shreveport  and  Pacific  Eailroad  bridge  they 
could  safely  navigate  at  any  stage  high  enough  to  permit  them  to  cross 
the  bars,  saving  at  least  thirty-six  hours  on  the  round  trip.  The  work 
is  not  permanent,  as  obstructions  are  added  every  year.  The  three  out- 
lets near  Point  Jefferson  were  closed  in  1887-88,  as  securely  as  possible 
with  the  funds  available,  and  the  work  gave  immediate  benefit  to  nav- 
igation by  confining  the  flow  to  its  natural  course  and  scouring  the 
bars  below;  but  the  dams  were  destroyed  during  the  overflow  from  Mis- 
sissippi Elver  in  the  spring  of  1890. 

During  the  year  ending  June  30, 1895,  thorough  work  for  the  removal 
of  obstructions  to  navigation  extended  from  Wallace  Landing  down  to 
Crosby  Place,  a  distance  estimated  to  be  about  90  miles.  This  stretch 
of  river  was  put  in  safe  condition  for  navigation,  and  the  work,  tem- 
porarily suspended  by  high  water,  will  be  continued  to  the  muutu. 
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The  balance  available  probably  will  suffice  for  maintenance  of  the 
improvement  to  June  30,  1897. 

July  1,  1894,  balance  nnexpended $6, 204. 73 

Amount  appropriated  by  act  of  August  17,  1894 8,000.00 

14,204.73 
June  30, 1895,  amount  expended  during  fiscal  year 8, 498. 03 

July  1, 1895,  balance  unexpended 5,706.70 

{  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897      8, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  U  7.) 

8,  Tensas  River  and  Bayou  Ma^on^  Louisiana. — The  project  for  improv- 
ing Tensas  River,  adopted  in  1881,  contemplated  removing  snags,  logs, 
and  leaning  timber  obstructing  navigation  between  the  mouth  and  Dal- 
las, about  134  miles  above,  at  an  estimated  cost  of  $23,000.  Bayou 
MaQon,  a  tributary  was  added  under  the  same  h.ead  of  appropriation 
by  act  of  1884,  and  the  project  contemplated  the  same  class  of  work 
between  its  mouth  and  Floyd,  about  98  miles  above,  at  an  estimated 
cost  of  $17,000.  The  estimates  were  based  upon  calculations  for  con- 
tinuous work  in  one  low  water  season,  and,  in  view  of  the  appropria- 
tions made,  are  without  value,  as  new  obstructions  are  added  every 
year  and  require  removal  in  the  interest  of  safe  navigation  from  time 
to  time. 

The  amount  expended  to  June  30,  1894,  was  $26,000,  of  which 
$9,104.61  was  applied  to  improving  Tensas  River,  and  $16,895.39  to 
Bayou  Ma(on.  With  these  expenditures.  Bayou  Mayou  below  Floyd 
and  Tensas  River  below  the  entrance  of  the  Ma5on  were  put  in  fairly 
good  navigable  condition,  enabling  steamboats  to  make  quicker  trips 
into  the  Ma^on,  the  principal  commercial  branch  during  the  navigable 
season,  with  comparative  ease  and  safety. 

In  the  past  fiscal  year  Bayou  Ma5on  was  worked  over  from  its  mouth 
to  Floyd,  to  remove  new  obstructions,  after  which  the  available  bal- 
ance was  applied  to  work  in  Tensas  River  above  mouth  of  the  Ma^on 
to  Westwood,  about  50  miles,  putting  both  streams  in  good  navigable 
condition  for  the  present  so  far  as  operations  extended.  The  amounts 
expended  were  $3,257.73  in  Bayou  Majon  and  $1,518.89  in  Tensas  River. 

Amonut  appropriated  by  act  of  August  17, 1894 $5,000.00 

June  30,  1895,  amount  expended  during  fiscal  year 4, 776. 62 

July  1, 1895,  balance  unexpended 223.38 

(Amount  (estimated )  req uired  for  completion  of  existing  project 9,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  8.) 

9.  Big  Black  River,  Miffsissippi. — The  project  for  this  improvement, 
adopted  in  1884,  contemplated  clearing  a  channel  suitable  for  naviga- 
tion at  high  stages  by  the  removal  of  snags,  logs^  leaning  timber,  etc., 
between  the  mouth  and  Cox  Ferry,  about  130  miles  above.  The  cost 
of  completing  the  work  in  two  seasons  was  estimated  at  $32,000,  but 
uew  obstructions  are  added  each  year. 

The  amount  expended  to  June  30, 1894,  was  $10,195.03,  which  was 
applied  in  1884  and  1891  to  removing  the  chief  obstructions  to  naviga- 
tion m  the  lower  70  miles,  from  Baldwin  P^erry  to  the  mouth. 

During  the  fiscal  year  ending  June  30,  1894,  the  available  balance 
was  expended  in  again  working  over  this  stretch,  removing  a  large 
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number  of  obstructions  and  putting  it  in  fairly  good  condition  for  navi- 
gation at  higb  stages.  On  account  of  caving  banks  and  drift  the  work 
will  not  be  permanent. 

In  view  of  the  small  amount  of  commerce  to  be  benefited,  the  fact 
that  there  is  no  probability  of  an  increased  business  for  years  to  come, 
and  the  cost  of  maintainiug  navigation  by  the  removal  of  obstructions 
added  every  year,  no  estimate  is  submitted  for  continuing  this  work. 

July  1, 1894,  balance  nnexpended $4,804.97 

June  30,  1895,  amount  expended  during  fisoal  year 4, 804. 97 

(See  Appendix  U  9.) 

10.  Yazoo  Biver,  Mississippi, — Prior  to  improvement  this  stream  was 
obstructed  by  wrecks  of  gunboats,  steamers,  etc.,  sunk  along  the 
channel  to  prevent  navigation  during  the  war  of  the  rebellion,  and  by 
snags,  sunken  logs,  leaning  timber,  etc. 

Nine  wrecks  were  removed  by  contract  in  1873-74,  and  in  1874  a 
project  was  submitted  to  thoroughly  clear  the  river  of  obstructions  in 
a  period  of  four  years,  at  a  cost  of  $120,0005  small  annual  appropria- 
tions to  be  made  thereafter  for  maintenance.  The  appropriations  made 
were  not  sufficient  to  carry  out  this  project,  and  the  plan  under  which 
work  has  continued  contemplates  removing  wrecks,  snags,  logs,  leaning 
timber,  etc.,  so  far  as  the  tlmds  provided  from  time  to  time  will  permit. 
Floods,  sliding  and  caving  banks,  and  growing  timber  add  new  obstruc- 
tions, and  snagging  operations,  etc.,  should  continue  in  the  interest  of 
safe  navigation. 

The  amount  expended  to  June  30, 1894,  was  $232,536.87.  The  benefits 
derived  from  the  work  were  marked.  The  large  number  of  wrecks  which 
obstructed  the  river  and  limited  the  period  of  navigation  were  removed, 
and  the  work  of  snag  boats,  repeated  from  time  to  time,  gave  steam- 
boat navigation  from  head  to  mouth  the  year  round. 

During  the  fiscal  year  ending  June  30, 1895,  nothing  was  done  beyond 
the  care  and  repair  of  plant,  it  having  been  deemed  advisable  to  reserve 
the  available  funds  for  snagging  operations,  etc.,  during  the  period  of 
continued  low  water  this  fall. 

July  1,  1894,  balance  unexpended $2,463.13 

Amount  appropriated  by  act  of  August  17,  1894 20, 000.00 

22,463.13 
June  30, 1895,  amount  expended  during  fiscal  year 3,959.19 

July  1, 1895,  balance  unexpended 18,503.94 

July  1, 1895,  outstanding  liabilities 15.05 

July  1, 1895,  balance  available 18,488.89 

(  Amounttbat  can  boprofitably  expended  in  fiscal  year  ending  June  30, 1897    25, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  10.) 

11.  Mouth  of  Yazoo  River  and  harbor  at  Yieksburg,  Miss. — ^The  shift- 
ing bar  at  mouth  of  Yazoo  Eiver  is  the  most  serious  obstruction  to 
navigation  of  that  river  and  its  main  tributaries,  a  system  of  about  800 
miles.  At  low  stages  boats  are  prevented  from  entering  or  leaving  the  ' 
river  without  lightering,  and  frequently  navigation  across  the  bar  is 
closed  entirely.  The  proposed  improvenient  contemplates  making  a 
new  outlet  from  the  former  mouth  of  Yazoo,  on  Old  Rivex,  through  the 
deep  water  in  Old  River,  across  the  neck  of  low  land  between  Long  and 
Barnett  lakes  to  Lake  Centennial,  around  the  head  of  De  Soto  Island, 
and  along  the  front  of  Vicksburg,  entering  the  Mississippi  River  on  the 
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channel  side  at  Kleinston.  The  cost  of  the  work  is  estimated  at 
$1,200,000.  Vicksburg  Harbor  is  the  old  channel  of  the  Mississippi  in 
front  of  that  city,  extending  to  the  proposed  entrance  of  the  new  mouth 
at  Kleinston,  and  comes  under  the  project  given  above. 

The  amount  expended  to  June  30, 1894,  was  $13,915.21,  which  was 
applied  to  survej'S,  borings,  gauging  observations,  locating  a  final  line 
for  the  cut  from  Old  River  to  Lake  Centennial,  and  completing  the 
maps;  and,  with  the  exception  of  acquiring  and  clearing  and  grubbing 
the  lands  necessary  for  right  of  way,  the  preliminaries  to  beginning 
work  were  completed. 

Operations  during  the  fiscal  year  ending  June  30, 1895,  consisted 
chiefly  of  clearing  and  grubbing  Vicksburg  Harbor  to  full  width,  the 
bar  at  head  of  Lake  Centennial,  and  a  part  of  the  land  between  Lake 
Centennial  and  Old  River.  On  the  latter  stretch  all  the  timber  was 
felled  and  the  grubbing  is  about  half  done.  Discharge  observations, 
slopes  and  soundings  at  the  present  mouth  of  the  river-were  taken, 
and  Vicksburg  Harbor  was  cross-sectioned  to  determine  changes. 
With  a  view  to  acquiring  the  right  of  way  from  Old  River  to  Lake 
Centennial,  abstracts  of  all  conveyances  of  record  were  prepared  and 
submitted  to  the  Attorney-General  and  his  opinion  as  to  validity  of 
titles  to  same  has  been  given.  By  an  act  approved  February  2, 1894, 
the  legislature  of  Mississippi  authorized  cession  of  jurisdiction  to  the 
United  States  over  lands  acquired  for  canals,  etc.  June  29, 1895,  the 
Secretary  of  War  authorized  the  purchase  of  the  lands  needed,  with 
exception  of  a  tract  in  which  certain  complications  connected  with  the 
title  necessitated  resort  to  condemnation  proceedings,  and  requested 
the  Attorney-General  to  instruct  the  district  attorney  to  prepare  title 
papers  of  the  lands  to  be  purchased,  and  to  institute  the  condemnation 
proceedings. 

The  original  estimate  of  cost  of  this  work  was  $1,500,000,  which  was 
revised  by  the  officer  in  charge  in  1893  and  the  siim  total  reduced  to 
$1,200,000,  upon  a  basis  of  continuous  work  to  be  finished  in  three 
years.  If  operations  are  delayed  by  small  and  intermittent  appropria- 
tions, it  is  probable  that  the  cost  may  reach  or  exceed  the  original 
estimate. 

July  1,  1894,  balance  nnezpended $61,084.79 

Amount  appropriated  by  act  of  August  17, 1894 265,000.00 

326, 084. 79 
June  30,  1896,  amount  expended  during  fiscal  year 29,802.56 

July  1,  1895,  balance  unexpended 296,282.23 

July  1,  1895,  outstanding  liabilities 589.99 

July  1,  1895,  balance  available 295,692.24 

{Amount  (estimated)  required  for  completion  of  existing  project 860, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897  225, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  11.) 

12.  Tchula  Lake,  Mississippi. — Before  this  work  was  undertaken  nav- 
igation of  the  lake  was  obstructed  its  entire  length  by  a  network  of 
logs  Ijring  on  the  bottom  with  arms  projecting  upward,  sawyers,  heavy 
leaning  timber,  and  a  thick  growth  of  brush  along  both  banks;  the 
latter  at  places  encroaching  on  the  channel  until  passage  of  boats  was 
difficult  at  any  stage. 

The  project  adopted  in  1881  contemplated  removing  these  obstrnc- 
tions  to  prolong  the  period  of  navigation  and  permit  light-draft  boats 
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to  pass  through  the  lake  earlier  in  the  cotton  season.  The  work  is  of 
temporary  character,  as  obstructions  are  adding  from  time  to  time. 

The  amount  expended  to  June  30, 1894,  was  $15,0i53.82,  with  which 
the  greater  portion  of  the  leaning  timber  was  cleared  and  the  main 
obstructions  removed  from  the  channel,  giving  greater  ease  and  safety 
to  passage  of  steamboats ;  but  the  period  of  navigation  was  not  pro- 
longed, owing  to  enlargement  of  bars  in  the  lake. 

During  the  fiscal  year  ending  June  30, 1895,  work  was  carried  from 
foot  to  head  of  the  lake,  and  at  the  close  of  the  year  was  being  carried 
back  to  the  mouth  to  remove  snags  and  logs  in  the  channel  missed  on 
the  trip  up. 

The  expenditure  of  the  balance  available  will  put  the  stream  in  safe 
navigable  condition,  and  further  work  should  not  be  necessary  for 
several  years. 

July  1,1894,  balance  unexpended $2,946.18 

Amount  appropriated  by  act  of  August  17,  1894 3,000.00 

5, 946. 18 
June  30,  1895,  amount  expended  during  fiscal  year 4, 322. 07 

July  1 ,  1895,  balance  unexpended 1, 624. 11 

July  1,  1895,  outstanding  liabilities 9. 00 

July  1,  1895, balance  available 1,615.11 

(See  Appendix  U  12.) 

13,  TaUahatchee  Biver,  Mississippi* — Before  this  improvement  com- 
menced the  river  was  navijgable  about  six  months  of  the  year,  but  pas- 
sage for  steamboats  was  diificult  and  dangerous.  The  project  adopted 
in  1879  contemplated  removing  snags,  sunken  logs,  wrecks,  leaning 
timber,  etc.,  obstructing  navigation  between  the  mouth  of  the  river  and 
its  junction  with  Ooldwater  River,  about  100  miles  above. 

The  amount  expended  to  June  30, 1894,  was  $42,490.45,  of  which  the 
appropriation  acts  required  $10,000  to  be  applied  to  imi^rovement  of 
the  stretch  above  mouth  of  the  Coldwater  to  Batesville,  a  part  of  the 
stream  in  whicli  there  has  been  no  navigation  since  the  war.  The  work 
done  enabled  steamboats  to  run  to  Sharkey  Landing,  about  65  miles 
above  the  mouth,  at  all  stages  the  year  round.  The  appropriations 
were  too  small  to  i)ermit  much  work  between  Sharkey  Landing  and 
Coldwater  River.  No  benefit  was  derived  from  the  work  done  in  1880, 
1881,  and  1882  above  mouth  of  Coldwater  River  to  Batesville. 

New  obstructions  are  added  every  year  by  sliding  and  caving  banks, 
and  the  shifting  and  scouring  of  the  channel  expose  others  on  the 
bottom  or  lodges  them  upon  bars. 

Operations  were  not  resumed  during  the  fiscal  year  ending  June  30, 
1895,  but  the  available  funds  will  be  expended  for  snagging  operations 
during  the  season  of  low  water  this  fall. 

July  1,  1894,  balance  unexpended $9.55 

Amount  appropriated  by  act  of  August  17,  1894 4,000.00 

4,009.55 
June  30,  181^5,  amount  expended  during  fiscal  year 365.65 

July  1,  1895,  balance  unexpended 3,643.90 

July  1,  1895,  outstanding  liabilities _  _        6. 50 

July  1,  1895,  balance  available 3,637.40 

4  Amountthatcanbeprofitably  expended  in  fiscal  year  endinff  June  30, 1897      1, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  U  13.) 

J  L  Steele  and  Washington  bayous^  3lississippi, — The  improvement  of 
Steele  Bayou  commenced  under  the  river  and  harbor  act  of  1884.    Wash- 
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ington  Bayou,  about  7  miles  long,  which  connects  Steele-  Bayou  with 
Lake  Washington,  was  added  by  act  of  1886.  The  project  contemplates 
removing  snags,  stumps,  drift,  and  leaning  timber  obstructing  high- 
water  navigation. 

The  amount  expended  to  June  30, 1894,  was  $10,056.43,  with  which 
Steele  Baytm  was  worked  over  twice  from  its  source  in  Swan  Lake  to 
its  mouth,  and  the  obstructions  in  Washington  Bayou  were  removed  in 
1886,  resulting  in  greater  ease  and  safety  to  steamboat  navigation,  but 
the  work  was  by  no  means  thorough,  on  account  of  small  appropriations. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1895. 

Steamboat  navigation  of  this  stream  was  not  commenced  until  1879, 
and  since  the  construction  of  a  railroad  through  the  country  in  1884  it 
has  dwindled  until  there  is  practically  no  trade.  It  is  navigable  only 
when  the  Mississippi  is  high  enough  to  fill  the  lower  part  with  back- 
water, and  owing  to  the  uncertainty  of  navigation  there  is  no  probability 
that  the  steamboat  business  will  revive.  In  view  of  the  foregoing,  no 
estimate  is  made  for  continuing  work. 

July  1, 1894,  balance  unexpended $2,443.26 

July  1,1895,  balance  unexpended 2,443.26 

(See  Appendix  U  14.) 

15.  Big  Sunflower  Biver^  Mississippi. — Before  the  improvement  of  this 
river  commenced  navigation  its  entire  length  was  badly  obstructed  by 
snugs,  sunken  logs,  leaning  timber,  and  sand  bars.  The  low-water 
channel  in  many  places  was  so  filled  with  logs  as  to  give  no  greater 
depth  than  18  inches,  and  so  narrow  as  to  yield  passage  for  the  smallest 
boats  only.  Leaning  timber  obstructed  navigation  at  all  stages,  and 
Oliphants  Bar,  extending  from  the  mouth  upstream  15  miles,  and 
Muscle  Shoals,  5  miles  in  length,  beginning  38  miles  above  the  mouth, 
had  depths  at  low  water  ranging  from  17  to  24  inches. 

The  project  of  1879  contemplated  the  expenditure  of  $66,000  in  three 
to  four  consecutive  seasons  of  low  water  for  the  removal  of  snags, 
sunken  logs,  and  leaning  timber  below  Clarksdale  and  for  building 
wing  dams  to  scour  a  channel  about  40  inches  deep  at  the  bars.  No 
estimate  was  made  for  maintenance  by  removing  obstructions  constantly 
brought  in  by  sliding  banks,  etc.  The  total  amount  appropriated  since 
March,  1879,  is  $67,000.  The  amount  expended  to  June  30,  1894,  was 
$61,343.63,  which  was  applied  frojn  time  to  time,  as  available,  in  the 
endeavor  to  carry  out  the  project  so  far  as  the  funds  would  permit.  In 
1879  the  river  was  navigable  for  very  light  steamers  about  six  months 
of  the  year.  In  1890  it  was  navigable  the  year  round,  but  difficult  and 
dangerous  at  low  stages.  Larger  boats  were  used,  made  the  trips  in 
httle  more  than  half  the  time  required  formerly,  and  freight  rates  were 
reported  to  be  60  per  cent  less.  Since  the  fiscal  year  1800  tlie  appro- 
priations were  scarcely  sufficient  to  maintain  what  was  accomplished 
the  preceding  eleven  years. 

Work  was  not  resumed  during  the  fiscal  year  ending  June  30,  1895, 
for  lack  of  plant  for  the  purpose. 

July  1, 18d4,  balance  unexpended $656.37 

Amount  appropriated  by  act  of  August  17,1894 5,000.00 

5, 656. 37 
June  30, 1895,  amount  expended  during  fiscal  year 689^  68 

July  1, 1895,  balance  unexpended 4,966.69 

(  Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1897      1, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api>endix  XJ 15.)  ^  ^ 

Digitized  by  VjOOQlC 


278         REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

16.  Big  Hatchee  River^  Tennessee. — This  work  commenced  in  1880. 
The  project  contemplated  removing  snags,  logs,  leaning  timber,  etc.,  to 
render  the  stream  as  high  as  Bolivar,  abont  240  miles  above  the  mouth, 
navigable  for  light-draft  boats  the  year  round.  In  1880  the  cost  was 
estimated  at  $30,000,  if  the  work  was  completed  in  three  consecutive 
seasons.  New  obstructions  are  adding  continually,  and  no  estimate  for 
permanent  improvement  has  been  made. 

The  amount  expended  to  June  30,1894,  was  $32,244.72,  rendering  the 
stream  navigable  for  light  boats  from  seven  to  nine  months  of  the  year. 
Before  work  commenced  the  stream  was  nnnavigable  on  account  of 
obstructions  in  the  channffl  and  leaning  timber. 

During  the  fiscal  year  ending  June  30, 1895,  the  stream  was  worked 
over  between  Eialto  and  its  mouth,  about  60  miles,  rendering  navi- 
gation in  that  stretch  easy  and  comparatively  safe  at  medium  and 
high  stages,  that  being  all  that  could  be  accomplished  with  the  means 
available. 

The  officer  in  charge  rejwrts  that  the  small  amount  of  commerce  to  be 
benefited  is  not  commensurate  to  the  cost  of  continuing  this  improve- 
ment, which  opinion  is  concurred  in  by  this  office. 

July  1, 1894,  balance  unexpended $3,255.28 

June  30, 1895,  amount  expended  during  fiscal  year 3,255.28 

(See  Appendix  U  16.) 

17.  Water  gauges  on  the  Mississippi  River  and  its  principal  tributaries. — 
These  gauges  were  designed  to  secure  information  from  continuous  rec- 
ords, with  a  view  to  protecting  alluvial  lands  against  overflow,  improv- 
ing navigation,  and  giving  correct  reports  of  the  stages  of  water  for  the 
benefit  of  river  men  and  planters.  Their  establishment  and  the  main- 
tenance of  daily  observations  were  enjoined  upon  the  Secretary  of  War 
by  joint  resolution  of  Congress,  api)roved  February  21, 1871  (Stat.  L., 
vol.  16,  p.  598).  Section  6  of  the  river  and  harbor  act  of  1888  provided 
a  permanent  indefinite  appropriation  for  the  purpose  of  securing  unin- 
terrupted gauging. 

The  amount  expended  to  June  30,  1894,  was  $103,211.25.  The  17 
gauges  ordered  by  the  resolution  of  February,  1871,  were  established 
the  latter  part  of  that  year,  except  the  one  at  Carrollton,  La.,  estab- 
lished in  January,  1872.  Seven  additional  gauges  have  been  established 
and  2  discontinued,  and  there  are  now  22  gauges  maintained.  The 
service  has  been  improved  materially  of  late  years.  In  1881  bulletins 
were  erected  at  the  stations  on  the  Mississippi  for  the  purpose  of  giving 
passing  steamboats  the  stage  of  water  and  indicating  whether  the  river 
was  rising,  stationary,  or  falling.  In  1890  they  were  replaced  by  larger 
bulletins  and  the  old  ones  used  for  extending  the  service  to  the  tribu- 
taries. Since  February  1, 1887,  the  gauges  have  been  read  and  bulle- 
tins posted  twice  a  day,  to  secure  greater  uniformity  and  accuracy; 
formerly  they  were  read  only  once  a  day.  The  readings  have  been 
published  by  the  Mississippi  River  Commission  to  end  of  the  calendar 
year  1894. 

July  1,  1894,  balancetnnexpended $22.46 

Amount  allotted  for  fiscal  year  ending  June  30,  1895 5, 500. 00 

5,522.46 
June  30, 1895,  amonnt  expended  during  fiscal  year 5, 522. 44 

July  1,  1895,  balance  unexpended .02 

Amount  allotted  for  fiscal  year  ending  June  30.  1896 5, 500. 00 

Amount  available  for  fiscal  year  ending  J une  'M),  1890 5, 500. 02 

(See  Appendix  U 17.)  digitized  by  Google 
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EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

OF  AUGUST  17,  1894. 

The  preliminary  examinatioDS  of  the  following  localities,  required  by 
the  act  of  August  17, 1894,  were  made  by  the  local  engineer,  Capt.  J. 
H.  Willard,  Corps  of  Engineers,  and  reports  thereon  submitted  through 
the  division  engineer: 

1,  Preliminary  examination  of  Bayou  Dugdemonaj  Louisiana* — Captain 
Willard  submitted  report  of  examination  January*29, 1896.  It  is  his 
opinion,  concurred  in  by  the  division  engineer,  Colonel  Oomstock,  and 
by  this  office,  that  this  bayou  is  not  worthy  of  improvement  by  the 
General  Government.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  301,  Fifty-third  Congress,  third  session. 
(See  also  Appendix  XJ  18.) 

^.  Preliminary  examination  of  Bayou  Castor,  Louisiana. — Captain 
Willard  submitted  report  of  examination  January  29,  1895.  In  his 
opinion,  concurred  in  by  the  division  engineer,  Colonel  Comstock,  and 
by  this  office,  this  bayou  is  not  worthy  of  improvement  by  the  General 
(rovernment.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  303,  Fifty-third  Congress,  third  session.  (See  also 
Apx)endix  U  19.) 

3.  Preliminary  examination  of  Little  River,  Arkansas,  from  Fulton  to 
White  Cliffs. — Captain  Willard  submitted  report  of  examination  Jan- 
uary 29, 1895.  It  is  his  opinion,  concurred  in  by  the  division  engineer. 
Colonel  Oomstock,  and  by  this  office,  that  the  river  is  not  worthy  of 
improvement  by  the  General  Government  at  the  present  time.  The 
rejwrt  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  290,  Fifty -third  Congress,  third  session.  (See  also  Appendix 
U20.J 

4.  Preliminary  examination  of  Bceuf  River,  Arkansas,  above  Wallaces 
Landing. — Captain  Willard  submitted  report  of  examination  February 
21, 1895.  In  his  opinion,  concurred  in  by  Colonel  Eobert,  the  division 
engineer,  and  by  this  office,  the  locality  is  not  worthy  of  improvement 
by  the  General  Government.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Ex.  Doc.  No.  350,  Fifty  third  Congress,  third  ses- 
sion.   (See  also  Appendix  U  21.) 

5.  Preliminary  exafnination  of  Bayou  Magon,  Arkansas,  above  Floyd, — 
Captain  Willard  submitted  report  of  examination  February  21,  1895. 
He  is  of  opinion,  concurred  in  by  the  division  engineer,  Colonel  Robert, 
and  by  this  office,  that  the  locality  is  not  worthy  of  improvement  by  the 
General  Government.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  349,  Fifty-third  Congress,  third  session. 
(See  also  Appendix  XJ  22.) 

6.  Preliminary  examination  of  Yallabusha  River,  Mississippi. — Captain 
Willard  submitted  report  of  examination  February  23, 1895.  It  is  his 
opinion,  concurred  in  by  the  division  engineer.  Colonel  Kobert,  and  by 
this  office,  that  this  river  is  not  worthy  of  further  improvement  by  the 
General  Government.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  351,  Fifty- third  Congress,  third  session. 
(See  also  Appendix  U  23.) 

7.  Preliminary  examination  of  Little  River,  Louisiana, — Captain  Wil- 
lard submitted  repnort  of  the  results  of  this  examination  under  date  of 
July  26, 1896.  It  is  his  opinion,  concurred  in  by  the  division  engineer, 
Colonel  Eobert,  and  by  this  office,  that  tlie  river  above  Catahoula  Lake 
is  not  worthy  of  improvement  by  the  General  Government,  but  thnt  it 
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is  worthy  of  improvement  from  Gataboola  Lake  to  its  junction  with 
Black  River  at  Trinity,  La.,  to  the  extent  of  removing  the  chief  obstruc- 
tions in  the  channel  and  destroying  the  wrecks  at  the  mouth.  No  sur- 
vey of  the  river  is  necessary  to  the  preparation  of  project  and  estimate 
of  cost  of  improvement.     (See  Appendix  U  24.) 

8,  Preliminary  examination  of  Bogtie  Phalia^  Mississippi^  especially  at 
the  point  known  as  "  The  Narrows.^^ — The  report  of  the  results  of  this 
examination  was  submitted  by  Major  Williard  under  date  of  August 
22,  1895.  It  is  his  opinion,  concurred  in  by  the  division  engineer, 
Colonel  Robert,  and  by  this  oflfice,  that  Bogue  Phalia  is  not  at  present 
worthy  of  improvement  by  the  General  Government.  (See  Appendix 
U25.) 

9,  Preliminary  examination  of  Bear  Creek,  Mississippij  from  tchere  it 
empties  into  the  Yazoo^  upstream. — The  report  of  the  results  of  this 
examination  was  submitted  by  Major  Willard  under  date  of  August  22, 
1895.  It  is  his  opinion,  concurred  in  by  the  division  engineer.  Colonel 
Robert,  and  by  this  office,  that  the  creek  is  not  worthy  of  improvement 
by  the  General  Government.    (See  Appendix  U  26.) 

Major  Willard  was  also  charged  with  the  duty  of  making  preliminary 
examination  of  Big  Sunflower  River j  Mississippi,  with  a  view  to  its 
improvement  as  high  as  Clarksdale  by  locks  and  dams,  the  rejwrt  of 
the  results  of  which  will  be  submitted  when  received. 

IMPROVEMENT    OF   ARKANSAS    RIVER    AND    OF    CERTAIN    RIVERS    IN 
ARKANSAS  AND  MISSOURI. 

This  district  was  in  the  charge  of  Capt.  Carl  F.  Palfrey,  Corps  of 
Engineers,  to  August  16,  1894,  and  of  Lieut.  W.  L.  Sibert,  Corps 
of  Engineers,  since  that  date;  Division  Engineers,  Col.  C.  B.  Comstock, 
Corps  of  Engineers,  to  February  3, 1895,  and  Col.  H.  M.  Eobert,  Corps 
of  Engineers,  since  February  5, 1895. 

1,  Removing  obstriLctions  in  Arkansas  River,  Arkansas  and  Kansas. — 
This  river  was,  previous  to  improvement,  seriously  obstructed  by  snags, 
overhanging  timber,  reefs,  and  bars. 

The  original  project  under  this  head  was  to  raise  and  destroy  snags, 
cut  overhanging  timber,  remove  bowlders  and  reefs  by  blasting  and 
dredging,  and  cut  out  sand  bars  by  temporary  wing  dams.  To  this 
was  later  added  the  survey  of  the  river,  with  the  view  to  permanent 
improvement. 

Since  appropriations  for  i)ermanent  improvement  were  made,  blast- 
ing, dredging,  and  dams  have  been  omitted  from  the  project,  leaving 
customary  snagging  operations  only. 

On  this  work  h^  been  expended  from  the  first  appropriations  in 
1832  up  to  June  30, 1894,  $851,210.62. 

The  evidence  of  pilots  and  masters  is  that  in  the  permanent  reaches 
of  the  river  the  condition  has  been  materially  improved;  in  the  shift- 
ing channels  the  relief  is  only  temporary  and  the  obstructions  to  navi- 
gation are  still  numerous  and  dangerous.  The  best  illustration  of  the 
condition  is  the  fact  that  steamboats  have  to  pay  18  per  cent  per  annum 
for  insurance. 

The  operations  of  the  fiscal  year  have  been  confined  to  the  reaches  of 
river  between  foot  of  Cut-off  and  Homestead  and  between  Mud  Lake 
and  Littie  Eock.    They  have  made  navigation  easier. 
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July  1, 1894,  balance  nnexpended $572.84 

Amount  appropriated  by  act  of  August  17,  1894 20,000. 00 

20, 572. 84 
June  30,  1895,  amount  expended  during  fiscal  year 13, 464 .  91 

julv  1,  1895,  balance  nnexpended 7,107.93 

.July  1,  1895,  outstanding  liabilities $425.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 2,  111.  99 

2,536.99 

July  1,  1895,  balance  available 4,570.94 

i  Amount  that  can  be  profitably  expendedinfiscaivear  ending  June  30, 1897    20, 000. 00 
<  Submitted  in  compliance  with  requirements  of  pections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  1.) 

2.  ArJcansds  River^  ArJcansds. — Besides  obstructions,  such  as  snags, 
etc..  the  natural  channel  is  shifting  and  obstructed  by  sand  bars  fed 
by  caving  banks,  and  also  by  reefs  of  rocks  in  the  upper  reaches. 

Of  the  earlier  appropriations  for  removing  obstructions,  $20,000  was 
allotted  to  removal  of  a  bar  at  Fort  Smith.  Later  appropriations  were 
for  works  at  Fort  Smith  and  Pine  Bluff',  since  adopted  as  part  of  the 
general  plans  of  improvement. 

The  present  project  is  to  remove  rock  and  gravel  reefs  by  blasting  and 
dredging,  to  contract  the  channel  by  dikes  or  dams,  permeable  or  solid, 
of  such  construction  as  the  local  conditions  require,  and  to  hold  the 
channel  so  obtained  by  revetment  where  necessary,  the  object  being  to 
obtain  a  channel  depth  of  6  feet  from  Little  Rock  to  the  mouth  and 
one  of  2  feet  above  Little  Book  at  low  water. 

For  the  works  already  constructed,  adopted  in  1888  as  part  of  the 
general  project,  there  had  been  appropriated  up  to  1886  $128,500,  which 
has  been  applied  to  those  works. 

From  the  appropriations  for  the  general  improvement  of  the  river, 
including  allotments  therefrom  for  the  above  works,  there  was  expended 
to  June  30. 1894,  $644,124.07, 

Work  or  the  character  contemplated  in  the  approved  project,  in  a 
river  like  the  Arkansas,  in  general  does  not  produce  the  full  effect  hoped 
for  until  the  work  of  improvement  is  continuous  over  a  certain  reach 
of  river. 

The  appropriation  for  improving  Arkansas  River  being  divided  into 
three  parts,  the  work  in  each  part  in  comparison  with  that  necessary 
to  complete  the  project  in  that  part  has  been  so  small  that  the  availa- 
bility or  adaptability  of  the  stream  as  a  whole  for  the  purposes  of 
navigation  had  not  materially  improved  up  to  June  30, 1894. 

The  work  prior  to  above  date  was  more  of  a  local  nature,  such  as  the 
construction  of  certain  dikes  at  Dardanelle  to  remove  a  bar  in  front  of 
that  place;  the  protection  of  the  caving  bank  at  Pine  Bluflf,  Ark.,  sav- 
ing the  city  from  destruction,*  the  construction  of  dikes  to  maintain  the 
channel  through  the  drawspan  of  bridges  at  Fort  Smith,  Van  Buren, 
and  Little  Rock;  and  other  work  the  immediate  effect  of  which  is 
purely  a  local  improvement,  all  of  which  work,  however,  will  form  in 
time  a  part  of  a  completed  project. 

The  expenditures  for  the  fiscal  year  ending  June  30, 1895,  have  been 
for  the  following  works: 

(1)  Protection  of  the  caving  bank  at  Red  Fork,  Ark.  This  work  is 
nearly  completed.  The  water  has  been  so  low  during  the  last  fiscal  year 
that  the  stability  of  this  work  has  not  been  thoroughly  tested. 

(2)  For  the  protection  of  a  certain  portion  of  Great  House  Bend. 
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(3)  The  completion  of  two  dikes  near  Crystal  Hill. 

(4)  The  construction  of  a  dike  and  dam  at  the  head  of  Rectors 
Island.  All  of  this  work  is  in  the  reach  of  river  immediately  above 
Little  Rock,  Ark.,  and  is  nearly  completed.  No  surveys  have  yet  been 
made  for  the  purpose  of  ascertaining  the  result. 

(5)  For  the  maintenance  of  the  channel  through  the  drawspan  of  the 
Arkansas  Valley  Railroad  bridge  at  Fort  Smith.  This  work  is  about 
half  completed,  and  has  not  yet  produced  the  efifect  expected. 

July  1,  1894,  balance  nnexpended $15,875.93 

Amoant  appropriated  by  act  of  August  17,  1894 250, 000. 00 

Received  on  acoonnt  of  deposit  made  by  First  Lieut.  WiUiam  L.  Sibert.  17. 71 

265,893.64 

Reserved  in  United  States  Treasnry  for  freight  charges $18. 60 

June  30, 1895,  amount  expended  during  fiscal  year 100, 795. 39 

Purchase  of  250  cubic  yards  of  riprap  stone 212. 50 

101,026.49 

July  1, 1895,  balance  unexpended 164,867.15 

July  1, 1895,  outstanding  liabilities $10,000.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 10, 103. 70 

20,103.70 

July  1, 1895,  balance avaUable 144,763.45 

(Amount  (estimated)  required  for  completion  of  existing  project 2, 972, 479. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1897 100,000.00 
l^ubmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  2.) 

3,  Fourche  Le  Fevre  RiveVj  Arkansas. — This  stream  was  obstructed 
by  snags,  drift  racks,  and  overhanging  timber,  and  also  by  shoals  of 
rock  and  gravel. 

The  adopted  project  was  for  the  usual  snagging  operations  and 
removal  of  shoals  by  blasting  and  dredging.  On  this  project  had  been 
expended  up  to  June  30,  1894,  $36,579.96. 

A  channel  to  Perryville,  navigable  for  light-draft  boats  at  a  stage  of 
the  Arkansas  River  reading  4  feet  on  the  Signal  Service  gauge  at 
Little  liock,  has  been  secured. 

There  have  been  no  operations  in  the  field  during  the  fiscal  year  1895. 

July  1, 1894,  balance  unexpended $1,420.04 

June  30, 1895,  amount  expended  during  tisoal  year 388.85 

July  1, 1895,  balance  unexpended 1, 031. 19 

July  1,  1895,  outstanding  liabilities 10.00 

July  1,1895,  balance  available 1,021.19 

(See  Appendix  V  3.) 

4.  Petit  Jean  River j  Arkansas. — This  stream  was  obstructed  by  snags, 
drift  racks,  overhanging  timber,  and  by  rocky  shoals. 

The  original  project  (1886)  was  for  the  usual  snagging  operations  to 
Danville,  45  miles. 

Additional  project  (1888,  completed  in  1891)  was  for  removal  of  a  i>or- 
tion  of  ledges  at  Slaty  Crossing  and  Robinsons  Ridge.  On  this  river 
had  been  expended  up  to  June  30, 1894,  $9,314.34. 

Under  the  project  of  1888  a  navigable  channel  was  cleared  to  Rocky 
Crossing,  20  miles. 

During  the  fiscal  year  1894  the  clearing  was  extended  to  Danville, 
Ark.,  completing  the  original  project  as  regards  the  present  condition, 
no  results  of  snagging  being  more  than  temporary.  ^  , 
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There  have  been  no  operatioDS  in  the  field  during  fiscal  year  ending 
June  30, 1895.  Snags  and  overhanging  timber  are  reported  as  again 
obstructing  navigation  below  Rocky  Crossing  Bridge,  and  it  is  also 
reported  that  snags  and  drift  piles  obstruct  rafting  from  points  above. 

July  1, 1894,  balance  uDexpended $185.66 

Jane  30, 1895,  amount  expended  during  fiscal  year 115. 00 

July  1,  1895,  balance  nnexpended 70.66 

July  1,  1895,  outstanding  liabilities 8.00 

July  1, 1895,  balance  available 62.66 

(See  Appendix  V  4.) 

5.  White  River ^  Arhansas. — Before  improvement  this  river  was  seri- 
ously obstructed  by  snags  and  overhanging  timber  for  its  entire  length, 
and  by  shoals  in  the  upper  part  of  the  stream. 

The  originally  adopted  and  the  present  project  includes  the  usual 
snagging  operations,  blasting  and  dredging,  and  the  contraction  of  the 
channel  by  wing  dams. 

Under  this  project  there  has  been  expended  from  appropriations 
for  this  river  and  for  separate  reaches  of  it  up  to  June  30,  1894, 
$287,955.14. 

The  expenditure  of  this  money  has  materially  improved  the  naviga- 
tion of  the  stream,  especially  that  part  of  it  expended  in  removing 
snags,  logs,  drifts,  etc. 

The  testimony  of  the  steamboat  men  is  that  the  construction  of  the 
wing  dams  and  dikes  has  not  materially  lengthened  the  navigation 
season. 

The  oi)erations  of  the  fiscal  year  1895  have  been  snagging  and  the 
commencement  of  the  revetment  of  a  bank  at  Batesville  for  the  purpose 
of  holding  the  river  in  its  present  channel  at  and  near  Batesville,  Ark. 

The  effect  of  the  snagging  operations  has  been  to  render  naviga- 
tion less  dangerous.  The  effect  of  the  revetment  work  has  not  yet 
developed. 

July  1, 1894,balance  unexpended $8,044.86 

Amount  appropriated  by  act  of  August  17, 1894 62,000.00 

Received  on  account  of  deposit  made  by  First  Lieut.  William  L.  Sibert.  8. 96 

Keceived  on  account  of  sale  of  250  cubic  yards  riprap  stone 212. 50 

Increase  because  of  error,  authority  October  18,  1894 .56 

60,266.88 

June  30, 1895,  amount  expended  during  ii^cal  year $13, 945. 12 

Heserved  in  Treasury  for  freight  cbarges 19.  92 

13,965.04 

July  1, 1895,  balance  unexpended 46,301.84 

July  1, 1895,  outstanding  liabilities $4,000.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 157. 37 

7.157.37 

Julyl,  1895,  balance  available 39, 144. 47 

{Amount  (estimated)  required  for  completion  of  existing  project 36, 815. 00 
Amountthatcan  beprontably  expended  in  fiscal  year  ending  June  30, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  5.) 

6.  Cache  River,  Arkansas. — In  its  original  condition  this  channel  was 
obstmcted  by  snags,  overhanging  timber,  and  shoals.  The  project 
provides  for  the  usual  snagging  operations. 

On  this  work  there  had  been  expended  up  to  June  30, 1894,  $10,887.99. 
This  expenditure  had  resulted  in  obtainiug  a  fair  channel  to  James 
Ferry,  about  78  miles  above  the  mouth,  ^  j 
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No  work  was  done  daring  fiscal  year  ending  June  30, 1895.  The  por- 
tion of  the  river  between  Riverside  and  Gregory  Branch  Railway  bridge 
is  again  badly  obstructed  by  drifts  and  fallen  timber.  Below  this  bridge 
fallen  timber  narrows  the  channel  to  Kalachi.  Below  Ealachi  there  is 
a  fair  channel  at  4-foot  stage  and  over. 

July  1,  1894,  balance  unexpended $112.01 

June  30, 1895,  amount  expended  during  fiscal  year 12. 01 

July  1,  1895,  balance  unexpended 100.00 

July  1,  1895,  outstanding  liabilities , 4.00 

July  1,  1895,  balance  available 96.00 

(See  Appendix  V  6.) 

7.  Black  River  J  Arkansas  a/nd  Missouri. — Before  any  improvements 
were  made  this  river  was  seriously  obstructed  by  snags,  logs,  and  over- 
hanging timber.  In  many  places  it  was  impassable.  At  several  points 
the  channel  conditions  were  abnormal  and  the  water  on  the  shoals  at 
such  places  was  less  than  the  available  depth  in  the  river  should  have 
been. 

The  adopted  project  is  and  has  been  for  the  usual  snagging  opera- 
tions, the  closing  of  chutes  by  dams,  and  the  construction  of  wing  dams 
to  improve  the  worst  shoals. 

On  this  project  had  been  expended  from  the  separate  appropriations 
made  for  this  river  up  to  June  30, 1894,  $74,395.59. 

The  expenditure  of  this  money  has  made  3-foot  navigation  practica- 
ble the  entire  year  from  the  mouth  of  Black  to  the  mouth  of  Current, 
146  miles;  has  made  navigation  easier  at  medium  and  high  stages  of 
water  from  the  mouth  of  Current  Eiver  to  Poplar  Bluff,  Mo.,  123  miles. 

No  work  was  done  on  this  river  during  the  fiscal  year  ending  June 
30, 1895,  except  some  slight  repairs  to  plant  and  the  care  of  property, 
and  the  channel  conditions  are  practically  the  same  as  noted  above. 
It  is  estimated  that  an  annual  expenditure  of  $4,000  will  maintain  a 
channel  rea-sonably  free  from  snags  for  boats  of  3  feet  draft  the  entire 
year  from  the  mouth  of  Black  River  to  the  mouth  of  Curient  River, 
146  miles. 

That  portion  of  Black  River  from  the  mouth  of  Current  to  Poplar 
Bluff,  Mo.,  123  miles,  has  not  been  improved  for  low- water  navigation. 
The  snags  and  logs  are  numerous,  the  accumulation  of  years,  and  it  is 
estimated  that  it  will  cost  $400  per  mile  to  thoroughly  clean  out  this 
part  of  the  river  and  to  confine  it  in  one  channel. 

July  1, 1894,  balance  unexpended $1, 104. 41 

Amount  appropriated  by  act  of  August  17,  1894 9,500.00 

Received  on  account  of  deposit  made  by  First  Lieut.  William  L.  Sibert. .  18. 88 

10, 623  29 
June  30,  1895,  amount  expended  during  fiscal  year 1, 603. 59 

July  1, 1895,  balance  unexpended 9,119.70 

July  1,  1895,  outstanding  liabilities $50. 00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 530. 54 

580.54 

July  1,  1895,  balance  available 8,539.16 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897      5,000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  7.) 
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8.  Current  River ^  ArTcansas  and  Missouri, — Between  the  mouth  of  Cur- 
rent Eiver  and  the  mouth  of  Little  Blacky  32^  miles,  the  channel  was 
originally  obstructed  by  snags,  logs,  and  overhanging  timber.  Above 
the  mouth  of  Little  Black  gravel  shoals  also  interfered  with  navigation. 

The  approved  project  is  to  remove  logs  and  snags  from  channel,  to 
cut  and  deaden  overhanging  timber,  and  to  contract  the  channel  at  the 
worst  shoals  by  wing  dams. 

The  appropriations  made  by  the  United  States  in  1872  and  1881 
($7,000)  were  expended  in  improving  this  river. 

Prior  to  June  30, 1894,  no  work  had  been  done  on  this  river  for 
eleven  years,  and  consequently  the  channel  at  that  date  was  seriously 
obstructed  by  snags  and  logs. 

During  the  fiscal  year  ending  June  30, 1895,  the  river  was  thoroughly 
snagged  from  the  mouth  to  Johnsons  Landing,  25  miles.  This  portion 
of  the  river  is  now  in  good  condition  and  can  be  navigated  the  entire 
year — night  and  day — by  boats  drawing  not  more  than  3J  feet  of  water. 
The  remainder  of  the  river  is  still  obstructed  by  snags  and  logs. 

Amoant  appropriated  by  act  of  August  17, 1894 $8,000.00 

Received  on  account  of 'deposit  made  by  First  Lieut.  William  L.  Sibert. .  2. 00 

8, 002.  00 
June  30,  1895,  amount  expended  during  fiscal  year •••..      3,559.89 

July  1, 1895,  balance  unexpended 4,442.11 

July  1, 1895,  outstanding  liabilities $165.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 855. 32 

1,020.32 

July  1, 1895,  balance  available 3,421.79 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  .of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  8.) 

9.  St.  Francis  River ^  Arkansas. — This  river  was,  prior  to  improvement, 
obstructed  by  snags,  drift,  overhanging  timber,  and  shoals.  The  adopted 
project  has  been  for  the  usual  snagging  operations. 

Under  this  project  there  has  been  expended  from  the  separate  appro- 
priations made  for  this  river,  up  to  June  30, 1894,  $42,547.59. 

This  has  resulted  in  amelioration  of  the  difficulties  of  navigation. 

The  operations  of  the  fiscal  year  1895  consisted  in  working  twice  over 
the  reach  between  Madison  and  the  mouth,  and  once  over  the  reach 
from  Foot  of  Lake  to  Grifly  Island. 

July  1,  1894,  balance  unexpended $452.57 

Amount  appropriated  by  act  of  August  17,  1894 8,000.00 

8, 452. 57 
June  30,  1895,  amount  expended  during  fiscal  year 3  138. 13 

July  1,  1895,  balance  unexpended 5,314.44 

July  1,  1895,  outstanding  liabilities $921.35 

July  1,  1895,  amount  covered  by  uncompleted  contracts 856.27 

1,777.62 

July  1,  1895,  balance  available 3,536.82 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      5, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  9.) 
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10.  8U  Francis  River j  Missouri, — Before  improvement  this  section  of 
river  was  obstructed  by  snags  and  overhanging  timber. 

The  project  for  its  improvement  provides  for  the  usual  snagging 
operations. 

Under  this  project  there  had  been  expended  up  to  June  30, 1894, 
$16^318.57.    This  expenditure  had  resulted  in  some  relief  to  navigation. 

!N  o  field  operations  except  commencing  the  transfer  of  hand  snag  boat 
Missouri  from  Little  Eock,  Ark.,  to  this  stream  have  been  carried  on 
during  the  fiscal  year. 

This  river  is  seriously  obstructed  by  snags,  logs,  and  overhanging 
timber. 

July  1, 1894,  balance  unexpended $2, 181.43 

Amount  appropriated  by  act  of  August  17, 1894 5,000.00 

7,181.43 
June  30,  1895,  amount,  expended  during  fiscal  year 1, 114. 49 

July  1, 1895,  balance  unexpended 6, 066. 94 

July  1,  1895,  outstanding  liabilities $260.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 855. 30 

1,115.30 

July  1, 1895,  balance  available 4,951.64 

(See  Appendix  V  10.) 

11.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— There  was  on  June  3, 1896,  allotted  from  the  indefinite  appro- 
priation made  by  section  4  of  the  act  of  June  14, 1880,  the  sum  of  $300 
to  pay  the  expenses  of  removing  the  wreck  of  steamer  Eli  at  the  steam- 
boat wharf  at  Little  Bock,  Ark.  The  work  was  in  progress  at  the  close 
of  the  fiscal  year. 

(See  Appendix  V  11.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

OF  AUGUST  17,  1894. 

The  preliminary  examinations  of  the  following  localities,  required  by 
the  act  of  August  17, 1894,  were  made  by  the  local  engineer,  Lieut. 
William  L.  SiWt,  Corps  of  Engineers,  and  reports  thereon  submitted 
through  the  division  engineer.  Col.  H.  M.  Robert,  Corps  of  Engineers: 

1.  Preliminary  examination  of  the  Oa^che  River  to  Riverside,  Ark.,  with 
a  view  to  low-water  navigation. — ^The  report  of  the  results  of  this  exam- 
ination was  submitted  by  Lieutenant  Sibert,  July  25, 1895.  It  is  his 
opinion,  concurred  in  by  the  division  engineer.  Colonel  Robert,  and  by 
this  office,  that  the  river  is  worthy  of  improvement  to  the  extent  of 
clearing  the  channel  of  snags,  etc.,  from  the  mouth  to  James  Ferry,  a 
distance  of  79  miles. 

No  survey  is  necessary  to  preparation  of  project  and  estimate  of  cost 
of  improvement  proposed.    (See  Appendix  V 12.) 

2.  Preliminary  examination  of  St.  Francis  River,  from  the  Sunk  Lands 
to  Oreenville,  Mo. — The  report  of  Lieutenant  Sibert  upon  this  examina- 
tion was  submitted  under  date  of  July  27, 1895.  It  is  his  opinion,  con- 
curred in  by  Colonel  Robert,  the  division  engineer,  and  by  this  office, 
that  the  St.  Francis  River  above  the  Sunk  Lands  is  worthy  of  improve- 
ment by  the  General  Oovernment  to  the  extent  of  clearing  the  channel 
of  snags,  etc.,  as  far  as  Poplin,  Mo. 
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No  survey  is  necessary  to  preparation  of  plan  and  estimate  of  cost  of 
improvement  prox)osed.    (See  Appendix  V  13.) 

Lieutenant  Sibert  was  also  charged  with  the  duty  of  making  pre- 
liminary examination  of  Upper  White  River,  Arkansas,  to  determine 
the  proper  method  of  improvement,  and  report  of  the  results  of  tliis 
examination  will  be  duly  submitted  when  received. 

EEMOVINO  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER,  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER    BETWEEN    THE  OHIO  AND    MISSOURI 
RIVERS,  OF  HARBOR  AT  ST.  LOUIS,  MO.,  AND  OF  KASKASKIA  RIVER, 
,  ILLINOIS. 

This  district  was  in  the  charge  Maj.  Charles  J.  Allen,  Corps  of  Engi- 
neers, with  Lieut.  Chester  Harding,  Corps  of  Engineers,  under  his 
immediate  orders;  Division  Engineers,  Col.  C.  B.  Comstock,  Corps  of 
Engineers,  to  February  3, 1895,  and  Col,  H.  M.  Robert,  Corps  of  Eugi- 
neers,  since  February  6, 1895. 

1.  Removing  snags  and  wrecks  from  Mississippi  River. — Before  this 
work  was  inaugurated  the  navigation  of  the  river  was  very  much  inter- 
fered with  by  numerous  snags,  logs,  etc.,  which  had  lodged  m  the 
channel,  and  to  which  a  new  accession  was  brought  down  on  each  rise 
of  the  river,  thus  constantly  adding  new  and  unknown  obstructions  to 
those  already  there.  A  large  number  of  wrecks,  dangerous  to  naviga- 
tion, also  occupied  the  channel. 

For  the  removal  of  these  obstructions  appropriations  were  made  as 
early  as  1824,  and  the  project  adopted  consisted  in  building  boats  suit- 
able for  removing  the  snags,  etc.,  and  operating  them  whenever  the 
stage  of  water  was  favorable  for  the  work  and  funds  were  available. 

The  total  amount  expended  for  this  purpose  can  not  be  definitely 
given,  as,  previous  to  the  appropriation  made  by  act  of  March  3,  1879, 
a  general  amount  was  appropriated  to  be  applied  to  several  streams 
as  their  needs  required.  From  March  3, 1879,  when  the  first  specific 
appropriation  was  made,  up  to  June  30,  1894,  $1,019,010.46  had  been 
expended  for  this  purpose.  This  expenditure  materially  improved  the 
navigation  of  the  river  and  lessened  the  danger  to  boats.  During  the 
fiscal  year  ending  June  30, 1895,  the  sum  of  $78,270.52  was  expended 
upon  the  improvement.  Two  snag  boats  were  employed  in  removing 
the  obstructions  to  navigation  between  the  mouth  of  the  Missouri  River 
and  Bayou  Sara,  La. 

The  boats  worked  a  total  of  16^  months,  removing  3,307  snags,  cut- 
ting down  17,520  trees,  removing  22  drift  piles  and  3  wrecks,  traveling 
a  total  distance  of  16,402  miles. 

The  work  accomplished  during  the  year  has  been  of  great  benefit  to 
navigation  and  commerce.  Formerly  the  wrecking  of  steamboats  from 
running  against  snags  was  of  frequent  occurrence,  but  since  the  snag 
boats  have  been  regularly  at  work  it  is  unusual  to  hear  of  ^ boat  being 
sunk  by  a  snag. 

One  of  the  snag  boats,  the  H.  O.  Wright,  was  docked  in  April  last, 
in  order  that  her  hull  might  be  replated.  The  work  of  replating  is 
exi)ected  to  be  completed  by  August  1,  next. 

An  annual  appropriation  not  to  exceed  $100,000,  for  carrying  on  this 
work,  was  made  by  the  act  of  August  11, 1888.  Under  this  appropria- 
tion the  two  snag  boats  will  patrol  tlie  river  and  remove  obstructions 
whenever  necessary  for  'them  to  do  so. 
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Amount  drawn  nnder  section  7,  act  of  Aagost  11,  1888 $100, 000. 00 

June  30, 1895,  amount  expended  during  fiscal  year $78, 270. 52 

June  30, 1895,  outstanding  liabilities 4,054.45 

June  30,  1895,  amount  covered  by  uncompleted  contracts *17, 675. 03 

100,000.00 

July  1, 1895,  amount  available  for  fiscal  year  1895-96 100, 000. 00 

(See  Appendix  W  1.) 

2.  Mississippi  River  between  Ohio  and  Missouri  Rivers. — The  origi- 
nal condition  of  the  navigable  channel  of  this  portion  of  the  Mississippi 
River  before  the  work  of  improvement  was  begun  was  such  that  the 
natural  depth  at  low  water  was  in  many  places  from  3  J  to  4  feet.  The 
channels  were  divided  by  islands  which  formed  sloughs  and  secondary 
channels,  through  which  a  good  deal  of  the  volume  of  the  flow  was 
diverted  to  the  detriment  of  navigation. 

The  first  work  for  improvement  began  in  1872  and  was  continued  for 
a  number  of  years  as  appropriations  were  made,  the  works  consisting  of 
dikes  and  dams  of  brush  and  stone,  erected  with  a  view  to  confining  the 
low- water  volume  to  a  single  channel,  and  of  revetments  to  hold  and 
preserve  the  banks  where  necessary  or  advisable  to  do  so. 

The  present  project  is  a  continuation  of  the  plan  adopted  in  1881.  It 
also  contemplates  confining  the  volume  of  the  river  at  low  water  to  a 
single  channel,  its  approximate  width  to  be,  below  St.  Louis,  about  2^00 
feet,  the  natural  width  being  in  many  cases  from  1  to  1 J  miles.  The 
method  principally  employed  is  the  closing  of  sloughs  and  secondary 
channels  and  building  up  of  new  banks,  out  to  the  lines  desired,  from 
the  solid  matter  brought  down  by  the  river  and  which  is  collected  by 
means  of  hurdlework.  The  banks,  both  new  and  old,  are  revetted  where 
necessary. 

The  object  of  the  improvement  is  to  eventually  obtain  a  minimum 
depth,  at  standard  low  water,  of  6  feet  from  the  mouth  of  the  Missouri 
to  St.  Louis,  and  of  8  feet  from  St.  Louis  to  the  mouth  of  the  Ohio. 

The  original  estimate  of  the  cost  of  the  improvement,  as  revised  in 
1883,  is  $10,397,500. 

The  total  amount  expended  to  June  30,  inclusive,  1894,  Vas 
$5,190,490.18.  It  resulted  in  extending  the  improvement  to  Fort  Char- 
tres  Landing,  about  40  miles  below  St.  Louis,  and  in  giving  a  least 
depth  of  6  feet  in  the  channel  at  low  water. 

Amount  expended  during  the  past  fiscal  year,  $332,204.74,  which 
resulted  in  extending  the  work  to  Stantons  Landing  at  Ste.  Genevieve, 
48  miles  below  St.  Louis,  with  a  least  depth  over  the  entire  distance  of 
6  feet. 

The  depths  here  given  are  with  reference  to  the  plane  of  standard 
low  water,  which  is  4  feet  above  the  zero  of  the  gauge  at  St.  Louis. 

The  work  projected  for  the  distance  above  given  is  not  entirely  com- 
pleted. There  are  gaps  to  be  filled  as  soon  as  the  stage  of  water 
permits  of  Resuming  work  at  unfinished  points. 

The  total  of  construction  work  done  during  the  year  is  as  follows: 

Linear  feet. 

HurdleB  built 19,530 

Hurdles  added  to  and  repaired 550 

Bank  protection  (reve tment ),  including  eztenBiouB  and  repairs 10, 566 

Of  the  works  constructed  to  date  it  must  be  said  that  they  have  been 
of  great  benefit  to  navigation.  ' 

*  The  contract  for  replating  the  U.  S.  snag  boat  H,  G.  Wright,  amounting  to  $22,900, 
will  be  paid  partly  from  this  year's  appropriation  and  partly  from  the  appropriation 
for  fiscal  year  1895-96. 
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The  sam  asked  for  the  fiscal  year  ending  June  30,  1897,  is  to  be 
applied  to  oontinaance  of  work  under  the  present  project. 

July  1, 1894,  balance  unexpended $197,843.15 

Amount  appropriated  by  sundry  civil  act  approved  August  18, 1894 758, 333. 33 

Amount  appropriated  by  sundiy  civil  act  approved  March  2, 1895 758, 333. 33 

1,714,509.81 
June  30, 1895,  amount  expended  during  fiscal  year 382, 204. 74 

July  1,1895,  balance  unexpended 1,332,305^07 

July  1, 1895,  outBtanding  liabilities $126,505.79  _^ 

July  1, 1895,  amount  covered  by  uncompleted  contracts 155, 780. 55 

282,286.34 

July  1,1895,  balance  available -^ •1,060,018.73 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 492, 500. 01 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,1897 433,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  W  2.) 

5.  Harbor  at  8t  Louis^  Mo, — St  Lonis  Harbor  is  about  18  miles  long 
and  divided  into  two  nearly  equal  parts  by  the  Eads  Bridge.  The 
upper  part,  included  between  the  bridge  and  the  northern  limits  of  the 
city,  is  about  10  miles  in  length. 

Three  miles  above  the  Eads  Bridge  is  the  Merchants  Bridge.  The 
lower  part  of  the  harbor,  included  between  Bads  Bridge  and  River  Des 
Peres,  is  8  miles  long.  The  channel  in  this  part  of  the  harbor  has  suf- 
ficient depth  and  accessible  landings  at  all  points.  Good  depth  exists 
above  the  Merchants  Bridge. 

Congress,  by  act  approved  September  19, 1890,  appropriated  (182,000 
for  improvement  of  this  harbor. 

The  navigable  reach  between  the  Eads  Bridge  and  Merchants  Bridge 
was  at  that  time  obstructed  by  a  number  of  middle  bars.  The  project 
adopted  for  improvement  of  the  harbor  under  the  appropriation  of  1890 
consisted  in  a  contraction  of  the  waterway  between  those  bridges  to  a 
width  of  about  2,000  feet,  in  order  to  concentrate  the  flow  upon  the 
bars  and  thus  cause  scour  to  the  depth  desired.  The  contraction  works 
consisted  of  a  series  of  hurdles  extending  out  from  the  Illinois  shore, 
the  object  of  the  hurdles  being  to  collect  deposits  of  material  brought 
down  during  floods,  and  thus  build  up  a  new  bank  to  the  line  desired. 

This  work,  which  was  accomplished  by  the  close  of  the  fiscal  year 
mding  June  30, 1892,  caused  extensive  deposits  of  sediment  along  the 
line  of  hurdles,  and  has  resulted  in  considerable  increase  in  channel 
depth,  with  corresponding  benefit  to  navigation. 

Amount  expended  to  July  1, 1894,  $150,762.03. 

Soundings  made  in  December,  1893,  when  the  river  stood  at  zero  of 
the  gauge,  showed  a  navigable  depth  of  11  feet  in  the  improved  channel. 

There  was  no  exx>6nditure  during  the  past  fiscal  year. 

Soundings  taken  April  20, 1895,  ranged  from  12  to  24  feet  in  depth 
with  the  river  at  a  7-foot  stage. 

The  deposit  fbom  action  of  the  hurdles  Is  still  increasing  and  is 
described  in  the  full  report  of  the  officer  in  charge. 

*  Of  this  amonnt,  $1,018,918.73  is  at  present  available  for  works  in  progress, 
$31,100  being  allotted  for  special  work  at  Gape  Girardeau  and  Cairo.  The  $8,746.74 
remahiing  from  the  aUotment  of  $50,000  for  work  at  Ste.  Genevieve,  made  in  the  act 
of  September  19, 1800,  was  expended  daring  the  past  fiscal  ^ear  in  repairs  to  and 
extension  of  the  work  opposite  Ste.Oenevieve  Landing  at  Little  Rock,  and  which 
was  begnn  in  1891.  ^  , 
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The  full  amonnt  of  the  estimate  for  improvement  of  this  part  of  the 
harbor  has  been  appropriated.  With  the  balance  remaining  it  is  pro- 
posed to  repair  damage  that  may  occur  to  the  hurdles  from  ice  and  drift 
and  to  extend  them  wherever  found  necessary  to  do  so. 

July  1,1894,  balance  anexpended $31,287.97 

Jnly  1,1895,  balance  anezpended 31,237.97 

July  1,1895,  outstanding  liabilities 230.04 

July  1,1896,  balance  available 31,007.93 

(See  Appendix  W  3.) 

4.  Kaskaskia  River ^  Illirms. — The  original  condition  of  this  river  was 
such  that  navigation  .at  low  water  was  at  times  almost  entirely  sus- 
pended by  reason  of  snags,  shoals,  and  bars,  the  navigation  being 
influenced,  as  to  its  duration,  by  the  stage  of  water  in  the  Mississippi 
Eiver.  The  least  depth  found  in  the  Kaskaskia,  when  the  St.  Louis 
gauge  read  6.5  feet,  was  9  inches  over  what  is  called  the  "  Nine-Mile 
Shoal,"  6  miles  above  the  river  mouth.  At  high  water,  navigation  was 
possible  as  far  up  as  New  Athens. 

The  first  appropriation  for  this  improvement  was  $6,000,  made  by 
act  of  Congress  September  19, 1890,  and  the  approved  project  consisted 
in  excavation  of  a  channel  through  the  shoals  so  as  to  afford  a  low- 
water  navigation  of  36  inches  of  depth,  and  in  the  removal  of  snags 
and  obstructions  from  the  channel.  A  further  appropriation  of  $4,500 
was  made  by  the  act  of  July  13, 1892. 

The  original  estimate  of  cost  of  the  project  was  $10,500. 

The  amount  expended  upon  the  improvement  to  the  close  of  the  fiscal 
year  ended  June  30, 1894,  was  $10,460.80.  The  result  of  the  expendi- 
ture was  the  excavation  of  a  channel  75  feet  wide  and  36  inches  deep, 
at  low  water,  at  Nine- Mile  Shoal,  and  of  a  channel  60  feet  wide  and  34 
inches  deep  at  Evansville  Shoal,  the  excavated  rock  having  been  util- 
ized in  constructing  dikes  to  concentrate  the  flow  of  water  in  the  cuts. 
The  rock  was  excavated  largely  by  blasting.  A  large  number  of 
snags,  trees,  rack  heaps,  and  logs,  and  also  several  rocks,  were  removed 
jfrom  the  stream  between  Baldwin  Bridge  and  Cox's  Ferry.  The  work 
greatly  benefited  the  commerce  of  the  river  by  giving  a  longer  period 
of  low- water  navigation  than  had  formerly  obtained. 

No  work  was  done  during  the  fiscal  year  ended  June  30, 1895,  the 
small  balance  ($39.20)  available  not  being  sufficient  for  undertaking 
any. 

The  full  amount  of  the  original  estimate  having  been  appropriated, 
no  further  appropriation  is  here  asked  for. 

July  1,  1894,  balance  unexpended $39.20 

July  1,  1895,  balance  unexpended • 39.20 

(See  Appendix  W  4.) 

IMPROVEMENT  OF  MISSISSIPPI  EIVBE  BETWEEN  MOUTH  OF  MISSOURI 
BIVEB  AND  MINNEAPOLIS,  AND  OF  GALENA  BIVEB,  ILLINOIS. 

This  district  was  in  the  charge  of  Lieut.  Ool.  Alexander  Mackenzie, 
Corps  of  Engineers,  to  June  5, 1895,  having  under  his  immediate  orders 
Lieut.  WiUiam  V.  Judson,  Corps  of  Engineers^  to  November  16, 1894,  and 
Lieut.  Charles  Keller,  Corps  of  Engineers,  since  July  18, 1894;  and  in 
the  temporary  charge  of  Lieutenant  Keller  since  June  5, 1895 ;  Division. 
Engineer,  GoL  O.  M.  Poe,  Corps  of  Engineers,  to  April  3, 1895. 
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1.  Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River. — 
At  the  beginaing  of  the  fiscal  year  there  was  available,  under  act  of 
Aagust  11, 1888,  the  sum  of  $25,000. 

From  April  2  to  October  29, 1894,  and  from  May  15  to  June  30, 1895, 
the  snag  boat  General  Barnard  wa,^  employed  removing  snags  and  other 
obstructions  and  otherwise  assisting  interests  of  navigation  between 
Minneapolis  and  the  mouth  of  the  Missouri  Eiver. 

The  snag  boat  J,  O.  Farke  served  as  tender  to  dredge  Vulcan  in 
removing  wrecks  and  deepening  channels  from  July  19  to  September  4, 
1894.  During  remainder  of  that  season,  and  in  June,  1895,  she  was 
employed  on  construction  work  between  Illinois  and  Missouri  rivers. 

The  total  amount  expended  for  snag-boat  service  on  the  Upper  Mis- 
8issix>pi  River  between  Minneapolis  and  the  mouth  of  the  Missouri  River 
to  June  30, 1894,  is  $674,640. 

By  the  river  and  harbor  act  of  August  11,  1888,  provision  was  made 
for  operating  snag  boats  and  dredge  boats  on  the  Upper  Mississippi 
River  under  a  permanent  appropriation,  the  sum  so  expended  not  to 
exceed  $25,000  annually. 

The  total  amount  of  freight  transported  on  the  Upper  Mississippi 
River  during  the  calender  year  1894  was,  approximately,  2,975,000  tons. 

The  amount  expended  during  fiscal  year  ending  June  30, 1895,  was 
825,000. 

(See  Appendix  XI.) 

2.  Mississippi  River  between  Missouri  River  and  Minneapolis. — At  the 
beginning  of  the  fiscal  year  there  was  available  for  improvement  work 
between  the  limits  mentioned,  under  acts  of  September  19, 1890,  and 
March  3,  1893,  the  sum  of  $140,934.21,  to  which  was  added  by  act  of 
August  18, 1894,  $866,666.67,  making  a  total  of  $1,007,600.88.  Under 
this  head  is  carried  on  the  improvement  of  through  navigation. 

Work  has  been  in  progress  under  approved  projects  since  1878,  and 
very  favorable  results  have  been  secured,  showing  that  with  a  continu- 
ance of  the  work  under  liberal  appropriations  the  low-water  channel 
of  the  Mississippi  River  between  St.  Paul  and  the  Missouri  River  can 
be  made  comparatively  deep,  available,  and  permanent.  The  interests 
for  which  the  improvement  is  being  made  are  very  large  and  important. 
The  amount  of  freight  carried  during  1894,  including  the  logs  and  lum- 
ber floated  in  the  river,  aggregated,  approximately,  2,975,000  tons. 

The  original  condition  of  the  channel  between  the  Missouri  River  and 
St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  unable  to 
proceed  farther  up  the  river  than  La  Crosse  or  Winona,  and  in  many 
seasons  at  points  much  lower  down  their  progress  was  checked  or 
seriously  hindered.  In  all  such  cases  through  freight  was  reshipped 
on  small  and  light-draft  boats  or  barges.  The  originally  adopted  proj- 
ect for  the  improvement,  which  has  not  been  materially  changed,  pro- 
posed the  contraction  of  the  channel  or  waterway  by  means  of  wing 
and  closing  dams  to  such  an  extent  as,  by  means  of  the  scour  thereby 
caused,  to  afford  a  channel  of  sufficient  width  and  of  a  depth  of  4.5 
feet  at  low  water,  to  be  eventually  increased  to  6  feet  by  further  con- 
traction. 

There  was  expended  on  the  permanent  improvement  of  through  navi- 
gation to  June  30,  1894,  the  sum  of  $4,985,155.16,  or  $6^885.57  per  mile. 
At  that  date  and  for  several  years  previous  the  condition  of  the  chan- 
nel was  such  as  to  permit  the  passage  of  the  largest  boats  at  very  low 
stages  through  to  St.  Paul. 

During  the  past  year  work  has  been  carried  on  by  hired  labor  and 
use  of  Government  plant,  materials  being  purchased  by  competition, 
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between  8t.  Paul  and  Lake  Pepin;  between  Reeds  Landing  and  Genoa; 
at  Eock  Island  Eapids;  between  Keithsbnrg  and  Nashville;  between 
Quincy  and  Clarksville,  and  between  the  Illinois  and  Missouri  rivers; 
and  by  contract  between  Smiths  Bar  and  Lake  Pepin;  between  Genoa 
and  Prairie  da  Ghien;  between  Dubuque  and  Glintou;  between  Mus- 
catine and  New  Boston;  between  Quincy  and  Hannibal;  between 
Olarksville  and  Hamburg;  between  Hamburg  and  Cap  au  Gris,  and 
between  Gap  au  Gris  and  the  Illinois  Biver.  The  work  of  the  year  has 
resulted  in  satisfactory  improvement  at  all  localities. 

July  1,  1894,  balance  unexpended $293,459.42 

Amoaut  appropriated  by  sundry  civil  act  approved  August  18,  1894. . .  866, 666. 67 
Amount  appropriated  by  sundry  civil  act  approved  March  2,  1895 866, 666. 67 

2,026,792.76 
June  30,  1895,  amount  expended  during  fiscal  year 872, 684. 38 

July  1,  1895,  balance  unexpended 1,154,108.38 

July  1,  1895,  outstanding  liabilities $63, 868. 02 

July  1;  1895,  amount  covered  by  uncompleted  contracts 312, 489. 72 

376,a57.74 

July  1.  1895,  balance  available 777,750.64 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1897 567,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  X  2.) 

3.  Operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock, — 
During  the  past  year  the  Des  Moines  Rapids  Canal  was  open  for  naviga- 
tion 251  days,  during  which  time  there  passed  through  it  606  steamboats 
and  340  barget*,  carrying  14,141  passengers,  22,034.5  tons  of  merchan- 
dise, and  55,729  bushels  of  grain.  There  also  passed  through  the 
canal  155,625,800  feet,  B.  M.,  of  lumber,  29,545,910  feet  of  logs, 
55,670,204  shingles,  and  55,064,938  laths. 

The  dry  dock  was  in  constant  use  during  the  whole  year. 
The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  act  of  March  3,  1881. 
The  amount  expended  during  the  year  was  $41,052.80. 
(See  Appendix  X  3.) 

4.  Operating  and  care  of  Galena  River  improvement^  iWtnow.— This 
improvement,  consisting  of  a  lock  and  dam  in  the  Galena  River,  was 
purchased  by  the  United  States  in  March,  1894,  under  provisions  of  act 
of  Congress  of  September  19, 1890,  at  a  cost  of  $100,000.  During  the 
past  year  the  lock  was  open  for  navigation  230  days,  during  which  time 
there  passed  through  471  steamboats  and  barges,  carrying  4,798  pas- 
sengers and  1,939  tons  of  merchandise. 

The  cost  of  operating  and  care  of  the  canal  is  provided  for  under  an 
indefinite  appropriation  made  by  act  of  Congress  approved  July  5, 1884, 
The  amount  expended  during  the  year  was  $6,000. 
(See  Appendix  X  4.) 

5.  Mississippi  River  between  Minneapolis  and  St.  Paul;  construction 
of  Lock  and  Dam  No.  2, — By  river  and  harbor  act  of  August  17,  1894, 
authority  was  given  for  commencement  of  improvement  by  slack- water 
navigation.  During  the  year  surveys  were  made  for  locating  Lock  and 
Dam  No.  2,  and  steps  were  taken  for  acquiring  the  needed  land.    The 
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money  available  being  insufficient  to  baild  the  lock  foundation,  no  con< 
struction  work  was  performed. 

Amount  appropriated  by  river  and  harbor  act  of  Jnly  13, 1992  (allotment) .  $40, 877. 67 
Amoant  appropriated  by  river  and  harbor  act  of  August  17, 1894 51, 000. 00 

100, 877. 67 
June  30, 18d5,  amount  expended  during  fiscal  year 2,441.04 

July  1, 1895, balance  unexpended 08,436.63 

r Amount  (estimated)  required  for  completion  of  existing  project 499, 798. 37 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    25, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  X  5.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  engineer, 
Lieut.  Col.  Alexander  Mackenzie,  Corps  of  Engineers,  and  reports 
thereon  submitted : 

i.  Preliminary  examination  of  Quincy  Bay^  Illinois. — Lieutenant-Colo- 
nel Mackenzie  submitted  report  of  examination  October  26,  1894. 
From  the  facts  and  reasons  given,  he  reports  that  it  is  evident  that 
Quincy  Bay  is  worthy  of  improvement  by  the  General  Government,  and 
his  views  are  concurred  in  by  the  division  engineer.  Col.  O.  M.  Poe, 
Corps  of  Engineers,  and  by  this  office.  The  necessary  survey  to  furnish 
data  for  future  work  can  be  made  with  funds  available.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  62,  Fifty- 
third  Congress,  third  session.    (See  also  Appendix  X  6.) 

J2.  Preliminary  examination  of  La  Crosne  Harbor^  ^iaconsin, — Lieu- 
tenant-Colonel Mackenzie  submitted  report  of  examination  September 
21,  1894.  It  is  his  opinion,  concurred  in  by  the  division  engineer  and 
by  this  office,  that  this  harbor  is  worthy  of  improvement  by  the  Gen- 
eral Government,  if  such  improvement  can  be  given  at  a  cost  commen- 
surate with  the  interests  involved.  It  is  estimated  that  the  survey 
necessary  for  preparation  of  plan  and  estimate  for  improvement  will 
cost  $500.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  78,  Fifty-third  Congress,  third  session.  (See  also 
Appendix  X  7.) 

3.  Survey  of  east  bank  of  Mississippi  River  from  the  city  of  Warsaw 
to  the  city  of  Quincy^  111. — Lieutenant-Colonel  Mackenzie  submitted 
report  of  survey  December  8, 1894.  He  estimates  the  cost  of  construct- 
ing the  proposed  levees,  "with  a  view  to  improving  the  navigation  by 
preventing  the  water  from  overflowing  the  natural  and  artificial  banks 
along  that  part  of  the  river,  and  deepening  the  channel,"  at  $85^00. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  Ill,  Fifty-third  Congress,  third  session.    (See  also  Ai)pendix  X  8.) 

4.  Survey  of  west  bank  of  the  Mississippi  River  from  Flint  Creek  to  the 
Iowa  River. — Lieutenant-Colonel  Mackenzie  submitted  report  of  survey 
December  14, 1894.  He  estimates  that  an  artificial  bank  to  prevent 
overflow  of  west  bank  of  Mississippi  lliver  from  Flint  Creek  to  the  Iowa 
River, will  cost  $305,000.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  161,  Fifty-third  Congress,  third  session. 
(See  also  Appendix  X  9.) 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  ABOVE  FALLS  OF  ST.  ANTHONY, 
MINNESOTA;   OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA  TRIBUTARY 
'  TO  MISSISSIPPI  RIVER,  AND  OP  RED  RIVER  OF  THE  NORTH,  MINNE- 
SOTA  AND    NORTH   DAKOTA;   GAUGING   MISSISSIPPI  RIVER   AT    ST. 
PAUL. 

This  district  was  in  the  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engi- 
neers, to  June  11,  1895,  and  in  the  temporary  charge  of  Capt.  H.  F. 
Hodges,  Corps  of  Engineers,  since  that  date;  Division  Engineer,  Col. 
O.  M.  Poe,  Corps  of  Engineers. 

1,  Mississippi  River  above  Falls  of  St  Anthony^  Minnesota. — The  proj- 
ect was  adopted  in  1875.  The  river  was  divided  into  three  sections. 
First  section,  Falls  of  St.  Anthony  to  St.  Cloud,  78  miles;  improve- 
ment to  be  by  wing  dams  and  dredging;  estimated  cost,  $144,667.50. 
Second  section,  St.  Cloud  to  Conradi  Shoal.  42  miles;  improvement  to 
be  by  wing  dams,  removal  of  bowlders,  ana  four  locks  and  dams;  esti- 
mated cost,  $1,967,785.7.5.  Third  section,  Conradi  Shoals  to  Grand 
Bapids,  217  miles,  improvement  to  be  dredging,  removal  of  bowlders, 
and  wing  dams;  estimated  cost,  $54,127.50.  Total,  $2,156,578.76.  In 
1889,  the  estimate  for  improving  the  upper  130  miles  of  the  third  sec- 
tion was  placed  at  $63,000. 

The  first  two  appropriations  (those  of  1874  and  1876),  aggregating 
$45,000,  w'ere  expended  upon  the  first  section,  but  steamboat  navigation 
having  been  discontinued  over  that  reach,  the  third  appro])riatiou  was 
applied  to  the  upper  130  miles  (Aitkin  to  Grand  Rapids)  of  the  third 
section,  as  were  also  the  appropriations  of  1881,  1882,  and  1888.  In 
1890  Congress  appropriated  $18,000  for  the  completion  of  the  improve- 
ment between  Aitkin  and  Grand  Kapids,  as  recommended  in  the 
Annual  Report  of  1889.  This  amount  was  expended  and  accomplished 
tlie  desired  object,  and  also  extended  the  improved  channel  from  Aitkin 
to  Brainerd,  65  miles.  Before  improvement  the  stream  between 
Aitkin  and  Grand  Rapids  was  so  obstructed  that  navigation  was  diffi- 
cult and  at  times  almost  impossible  for  steamers  of  lightest  draft. 

Total  expenditures  to  June  30, 1894,  including  outstanding  liabilities, 
were  $46,000  on  first  section  and  $63,000  on  upper  180  miles  of  third 
section.  There  is  now  a  general  depth  of  3  feet  at  low  water  in  the 
channel  above  Brainerd.  This  result,  although  not  the  5  feet  called 
for  in  the  project,  is  sufficient  for  all  i)resent  navigation  requirenwnts. 
In  dry  seasons  the  three  completed  reservoirs  at  head  waters  of  Mis- 
sissippi River  may  be  relied  upon  to  furnish  sufficient  water  and  depth 
for  boats  above  Brainerd. 

There  being  no  demand  at  present  for  navigation  between  the  Falls 
of  St.  Anthony  and  Brainerd,  no  further  appropriation  is  now  asked 
for.  The  opening,  during  the  winter  of  1889-90,  of  the  Duluth  and 
Winnipeg  Railroad  from  Duluth  to  the  Mississippi  River  has  resulted 
in  a  decrease  of  steamboat  traffic.  But  one  steamboat  now  runs  on  the 
river,  and  she  is  not  operated  regularly. 

July  1,1894,  balance  anexpended $7.40 

J  une  30, 1895,  amount  expended  during  fiscal  year 7. 40 

(See  Appendix  Y  1.) 

2.  Construction  of  reservoirs  at  head  ica  ters  of  Mississippi  River. — The 
object  of  the  reservoirs  is  to  collect  surplus  water,  principally  from  the 
precipitation  of  winter,  spring,  and  early  summer,  to  be  systematically 
released  so  as  to  benefit  navigation  on  the  Mississippi  River  below  the 
dams. 
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The  reservoir  project  is  the  outcome  of  surveys  and  examinations 
made  in  1869, 1S74, 1878,  and  1879.  From  the  results  of  these  exami- 
nations and  further  examinations  made  in  1880  the  first  cost  of  con- 
structing reservoir  dams  in  Minnesota  and  V^isconsin  was  placed  at 
$1,809,083.  The  cost  of  land  and  other  damages  to  result  from  con- 
struction and  operation  of  the  proposed  dams  was  not  included  in  that 
estimate,  as  they  could  not  be  predicted  with  any  approach  to  accuracy. 

The  present  project  consists  in  constructing  reservoir  dams  at  head 
waters  of  the  Mississippi  Eiver  in  Minnesota,  that  locality  having 
been  selected  for  commencing  the  work  in  consequence  of  an  appro- 
priation made  by  the  river  and  harbor  act  approved  June  14, 1880,  for 
construction  of  a  reservoir  dam  at  Lake  Winnibigoshish,  Minnesota, 
and  for  other  reasons  given  in  Appendix  Y  to  the  Annual  Eei)ort  for 
1886.  By  1886  four  of  the  reservoirs  had  been  created.  In  the  spring 
of  1891  the  construction  of  a  fifth  reservoir  at  Sandy  Lake  was  com- 
menced, and  one-half  was  built  by  fall,  1892,  but  its  completion  has 
been  delayed  by  the  provision  in  the  river  and  harbor  act  of  Congress, 
July  13,  1892,  providing  for  a  navigable  pass  in  the  dam.  Plans 
embodying  the  modifications  were  drawn  and  submitted  to  a  Board  of 
Engineers  for  examinaition  and  report.  The  Board  approved  the  plans, 
with  one  modification,  and  the  work  is  now  in  progress. 

The  total  expenditures  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30, 1894,  including  examinations  at  proposed  dam  sites, 
land  damages,  amounts  paid  to  commissioners  in  attempted  settlements 
of  awards  to  Indians,  and  care  and  maintenance  of  the  works,  were 
$771,093.67. 

During  the  past  year  the  operations  have  been:  Continuing  con- 
struction of  Sandy  Lake  Dam,  making  survey  for  a  proposed  reservoir 
at  Gull  Lake  and  tributary  waters,  Cass  and  Crow  Wing  counties, 
Minn.,  and  in  operating  and  maintaining  the  completed  reservoirs  to 
February  1, 1895.  Since  the  latter  date  the  expense  of  the  care  and 
maintenance  of  the  completed  reservoirs  has  been  paid  out  of  the 
appropriation  for  "Operating  and  care  of  canals  and  other  works  of 
navigation,  indefinite,"  and  forms  the  subject  of  a  separate  report. 

July  1,  1894,  balance  unexpended $5,272.58 

Amount  appropriated  by  act  of  August  17,  1894 51, 000. 00 

56,272.58 
June  30,  1895,  amount  expended  during  fiscal  year 37, 898. 97 

Julv  1,  1895,  balance  unexpended 18,373.61 

July  1,  1895,  outstanding  liabilitiea 2,366.13 

July  1,  1895,  balance  available 16,007.48 

{Amount  (estimated)  required  for  completion  of  existing  project 983, 583. 50 
Amount  that  can  be  prontably expended  in  fiscal  year  ending  June  30, 1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Y  2.) 

3,  Operating  and  care  of  reservoirs  at  head  tcaters  of  Mississippi 
River. — The  river  and  harbor  act  of  August  17, 1894,  made  applicable 
to  the  reservoirs  at  head  waters  of  the  Mississippi  Kiver,  "  so  far  as 
concerns  their  care,  preservation,  and  maintenance,"  the  provisions  of 
the  general  appropriation  for  "  operating  and  care  of  canals  and  other 
works  of  navigation,  indefinite,*^  contained  in  section  4  of  the  river 
and  harbor  act  of  July  5, 1884. 

January  25, 1895,  an  allotment  of  817,590  was  made,  from  which  the 
expenses  since  February  1, 1895,  have  been  paid.  ^  j 
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There  are  four  completed  reservoirs,  viz : 

At  Lake  Winnibigoshish,  completed  in  1883-84;  height  of  dam,  14 
feet;  capacity,  45,800,000,000  cubic  feet. 

At  Leech  Lake,  completed  in  1884;  height  of  dam,  6  feet;  capacity, 
30,OOOJOOO,000  cubic  feet. 

At  Pokegama  Falls,  completed  in  1884;  height  of  dam,  7  feet, 
increased  in  1889  to  9  feet;  capacity,  4,700,000,000  cubic  feet. 

At  Pine  River,  completed  in  1886;  height  of  dam,  17  feet;  capacity, 
7,500,000,000  cubic  feet. 

A  fifth  reservoir  at  Sandy  Lake  is  in  process  of  construction  and 
nearly  completed. 

The  object  of  the  reservoirs  is  to  collect  the  surplus  water  during 
periods  of  high  and  freshet  stages  and  afterwards  release  it  during  low- 
water  stages  for  the  benefit  of  navigation  upon  the  Mississippi  River 
from  the  dams  down  to  Lake  Pepin. 

During  the  past  year  the  reservoirs  were  operated  with  the  usual 
advantage  to  the  Upper  Mississippi  River  interests. 

Repairs  were  made  to  the  gates  and  machinery  at  Lake  Winnibigo- 
shish  and  Pine  River  dams.    The  Pokegama  Falls  Dam  was  redecked. 

(See  Appendix  Y  3.) 

4.  Chippetca  River ^  including  Yellow  Banks,  Wisconsin, — The  plan  for 
improvement  of  the  Chippewa  River  consists  in  revetment  of  caving 
bends  and  construction  of  dams  and  jetties  from  £au  Claire  to  the 
confluence  of  the  Chippewa  and  Mississippi,  a  distance  of  57  miles,  to 
confine  the  low-water  volume  to  a  channel  of  nearly  uniform  width  and 
depth.  The  general  plan  was  adopted  in  1877,  and  the  work  has  been 
carried  on  in  accordance  with  it,  varying,  however,  more  or  less  as  to 
location  and  extent  of  dams,  jetties,  etc.  The  protection  of  the  Yellow 
Banks  consists  in  a  revetment  of  piling  and  fascines,  the  latter  to  be 
crowned  with  rock.  The  object  of  the  Yellow  Banks  protection  is  to 
prevent  their  erosion  and  thus  relieve  the  channel  of  the  Chippewa 
River  and  of  the  Mississippi  below  the  junction  of  the  twa  streams 
from  the  masses  of  sand  contributed  by  those  banks.  The  plan  for 
protecting  the  banks  was  adopted  in  1883.  The  improvement  of  the 
river  and  the  protection  of  the  Yellow  Banks  were  regarded  as  sepa- 
rate and  distinct  works  until  the  act  of  August  11, 1888.  The  original 
estimate  of  cost  as  made  in  1875  was  $139,892.50.  The  last  revision  of 
the  estimate,  made  in  1888,  placed  the  cost  at  $272,487.72. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low 
water  seldom  exceeded  18  inches,  and  the  crossing  at  the  mouth  of 
the  river  was  extremely  difficult  at  that  stage,  owing  to  the  volume  of 
the  river  joining  the  Mississippi  through  a  number  of  channels  of  insuf- 
ficient depth.  These  latter -named  channels  were  contracted  into  one 
of  good  depth  by  means  of  long  parallel  jetties.  Generally,  wherever 
works  of  improvement  were  constructed  by  the  Government,  the 
low-water  depths  were  increased  from  18  inches  to  3  or  4  feet,  and 
the  general  improvement  not  only  greatly  faeilitated  the  passage  of 
steamers  and  rafts,  but  also  greatly  reduced  the  expense  of  rafting 
manufactured  lumber.  Localities  remaining  to  be  improved  have  a 
least  depth  in  the  channel  of  about  2  feet. 

No  work  except  slight  repair  has  been  done  at  the  Yellow  Banks 
since  1883,  when  4,978  linear  feet  of  bank  revetment  had  been  com- 
pleted, and  the  piling  for  3,275  feet  had  been  driven  ready  for  the 
backing  of  brush  and  stone. 

The  total  expenditures  from  the  commencement  of  operations  in  1877 
to  June  30, 1894,  including  outstanding  liabilities,  were  $171^50. 

Digitized  by  VjOOQlC 


BIVEB  AND   HABBOR   IMPftOVSMENTS.  297 

Daring  the  past  year  one  cloeing  dam  was  built  at  Plum  Greek  and 
repairs  were  made  to  the  Plum  Island  Plats  dams. 

July  1, 1894,  balance  unexpended $49.74 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

10,049.74 
June  30,  1895,  amount  expended  during  fiscal  year 3, 087. 51 

July  1,  1895,  balance  unexpended 6,962.23 

July  1,  1895,  outstanding  liabilities 862.62 

July  1,  1895,  balance  available 6,599.61 

(Amount  (estimated)  required  for  completion  of  existiujE^  project 90, 737. 72 
Amountthat  canbeprodtabl^^expeudedinfiscalyearendingJune30,1897      5, 000>00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Y  4.) 

5.  8t.  Croix  River j  Wisconsin  and  Minnesota. — The  original  project  and 
original  estimate  for  this  improvement  were  based  upon  a  survey  made 
in  1874,  when  the  river  was  at  a  high  stage  of  water  and  but  compara- 
tively few  obstructions  to  be  seen.  It  contemplated  removal  of  snags, 
bowlders,  sand  bars,  etc.,  and  contraction  of  low-water  channels  from 
"Taylor  Falls  to  the  confluence  of  the  river  with  the  Mississippi  into  one 
oi  nearly  uniform  width.  Estimated  cost,  $21,758.  At  low  water, 
however,  the  channel  had  in  many  places  but  2  fe«^t  depth,  and  steam- 
ers and  barges  made  their  way  as  best  they  could  among  the  obstruc- 
tions; at  times  it  was  impossible  for  them  to  get  over  the  shoal  places. 
Following  a  low- water  survey  made  in  1879,  the  estimate  was  revised 
in  1880,  1882,  and  1889.    The  last  aggregated  8129,700. 

The  total  expenditures  to  June  ^,  1893,  including  outstanding  lia- 
bUities,  was  «106,012.21. 

The  work  of  improvement  has  been  to  secure  a  least  depth  of  3  feet 
on  the  improved  bars  above  Stillwater  and  4  to  5  feet  on  the  bars  below 
that  place.  Generally,  it  may  be  said  of  this  improvement  that  at 
many  points  navigation  has  been  rendered  permanent  where  formerly 
it  was  uncertain,  and  that  in  other  places  it  has  been  made  practicable 
where  before  improvement  it  was  impossible. 

In  the  improved  parts  of  the  river  above  Stillwater  there  is  a  low- 
water  depth  in  the  channel  of  2  feet;  below  Stillwater  there  is  a  good 
channel  with  a  least  depth  of  4  feet. 

The  work  of  improvement  during  the  last  year  has  consisted  in  dredg- 
ing in  the  channel  over  Hudson  Bar.  The  work  at  Hudson  enabled 
the  raft  boats  with  their  large  tows  to  more  easily  make  the  run  over 
the  bar. 

July  1,  1894,  balance  unexpended $5. 59 

Amount  appropriated  by  act  of  August  17,  1894 4,000.00 

4,005.59 
June  30, 1895,  amount  expended  during  fiscal  year 620. 89 

July  1,  1895,  balance  unexpended 3, 384. 70 

July  1, 1895,  outstandmg  liabilities 1,961.13 

July  1,  1895,  balance  available 1,433.57 

(Amount  f estimated)  required  for  completion  of  existing  project 14, 200. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  .J  une  30, 1897      4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


(See  Appendix  Y  5.) 
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6.  Minnesota  Biver,  Minnesota. — From  1867  to  1873  Oongress  appro- 
priated  $77,500  for  improving  the  Minnesota  River.  The  appropria- 
tions were  applied  to  removing  snags  and  bowlders,  so  as  to  afford  a 
least  depth  at  low- water  stage  of  2  to  3  feet.  In  1874  a  survey  was 
made  from  the  mouth  of  the  river  to  South  Bend,  a  distance  of  about 
116  miles,  to  determine  the  practicability  of  improving  the  navigation  by 
means  of  canals,  locks,  and  dams.  Based  upon  this  survey,  estimates 
were  made  for  five  locks  and  dams,  and  removal  of  snags,  etc.,  at  a  cost 
of  $733,868.63,  the  cost  of  removing  snags,  etc.,  being  therein,  placed  at 
$34,585.10,  including  contingencies.  Following  this  report.  Congress 
made  three  appropriations  of  $10,000  each,  by  acts  approved  March  3, 
1875,  August  14, 1876,  and  June  18, 1878,  which  sums  were  applied  to 
clearing  the  river  of  obstructions  below  South  Bend. 

The  expenditures  to  June  30, 1879,  were  $117,457. 

From  1879  to  1893  no  work  for  improvement  of  the  river  has  been 
undertaken.  Under  the  appropriations  above  named,  the  removal  of 
obstructions  cleared  the  way  over  long  stretches  of  the  river  between 
Minnesota  Falls  and  a  point  about  30  miles  below  Henderson  (16.7 
miles  above  Shakopee). 

Little  or  no  use  was  made  of  the  cleared  channels,  as  there  was  not 
sufficient  water  in  the  channel  to  permit  navigation  during  low- water 
periods.  The  rapidly  caving  banks  on  the  upper  section  of  this  stream 
cause  snags  and  leaning  trees  to  form,  so  that  channels  that  were 
cleared  of  them  thirteen  years  ago  are  more  or  less  encumbered  with 
them  to-day. 

Amount  expanded  to  June  30, 1894,  including  outstanding  liabilities, 
$126,926. 

Previous  to  the  fall  of  1893  no  expenditures  had  been  made  for  the 
improvement  of  the  lower  part  of  the  river,  which  affords  much  better 
facilities  for  river  traffic  than  the  upper  part. 

From  Shakopee  to  the  Mississippi  River  the  river  is  deep  except  on 
two  bars.    There  are  few  snags  on  this  reach. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $10,000  for 
improving  the  ^Minnesota  River,  including  the  protection  of  the  banks 
opposite  the  borough  of  Belle  Plaiiie.  It  appearing  from  an  examination 
made  in  September,  1888,  that  the  sum  was  inadequate  for  the  purposes 
named,  its  expenditure  for  work  of  improvement  was  deferred  until  the 
further  wishes  of  Congress  in  the  matter  might  be  known. 

The  river  and  harbor  act  of  July  13,  1892,  made  the  sum  available 
for  the  improvement  of  the  river,  omitting  the  requirement  for  opera- 
tions at  Belle  Plaine.  It  was  expended  during  September,  October,  and 
November,  1893,  at  the  mouth  in  closing  the  main  outlet  of  the  river 
by  a  dam  of  brush  and  stone  and  dredging  a  channel  through  the  Fort 
Snelling  chute.  This  plan  of  improvement  was  adopted  in  order  to 
take  advantage  of  the  fall,  during  low  stages,  of  1^  feet  between  the 
Mississippi  and  Minnesota  rivers  at  Fort  Snelling.  The  improvement, 
when  permanently  completed,  will  raise,  during  low  water,  the  pool 
from  Shakoi)ee  to  the  mouth  (24  miles)  IJ  feet,  and  will  extend  naviga- 
tion to  the  lower  end  of  the  town  of  Carver,  30  miles  above  the  mouth. 
Owing  to  the  incomplete  state  of  the  improvement  at  the  mouth,  the 
long  continued  high  water  during  the  spring  of  1893  damaged  the  work 
to  a  considerable  extent.  During  the  past  year  the  funds  available 
sufficed  only  to  make  minor  repairs  to  the  dam  at  the  mouth  and  dredge 
a  temporary  channel  through  a  bar  in  the  Fort  Snelling  cut. 
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JnLjl,  lS94f  balance  anexpended \ $590  50 

JanedOy  18S6,amoaDt  expended  daring  fiacal  year 98.63^ 

July  1, 1895,  balance  unexpended 491.87 

July  1, 1895,  outatanding  liabilities 491.87 

(Amount  (estimated)  required  for  completion  of  existing  project 693, 868. 63 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Y  6.) 

7.  Bed  River  of  the  Northj  Minnesota  and  North  Dakota. — The  project 
for  improvement  of  this  river  from  Breckenridge  to  the  northern  bound- 
ary line,  adopted  in  1877,  modified  in  1887,  and  amended  as  to  cost  in 
1883, 1887,  and  1893,  consists  in  removal  of  snags,  leaning  trees,  and 
bowlders,  and  in  dredging  channels  through  the  bars,  at  an  estimated 
cost  of  $307,320. 

Before  improvement  the  ruling  depth  on  the  bars  between  Moorhead 
and  Goose  Rapids,  at  ordinary  low  water,  was  but  IJ  feet,  and  below 
Grand  Forks  2  feet,  while  between  Moorhead  and  Abercrombie  the 
navigation  was  at  all  times  difficult. 

The  work  to  June  30, 1894,  resulted  in  opening  a  channel  3  feet  deep 
at  ordinary  low  water  and  60  feet  wide  from  Moorhead  to  Grand  Forks, 
except  a  stretch  of  14  miles  near  upper  end  of  Goose  Rapids,  and  a 
4-foot  channel  at  low  water,  60  feet  wide,  from  Grand  Forks  to  the 
boundary  line;  also  in  the  removal  of  snags  and  trees  between  Moor- 
head and  Abercrombie,  so  as  to  afford  a  safe  passage  for  steamers 
between  those  points  during  high  and  medium  stages  of  water. 

The  total  amount  expend^,  including  outstanding  liabilities,  to  June 
30,  1894,  was  ^239,897.70. 

During  the  year  numerous  slides  occurred  north  of  Grand  Forks, 
necessitating  much  repair  work  to  the  channels.  During  the  past 
year  the  dredging  work  was  of  this  character.  No  new  work  was 
commenced. 

Last  fall  and  winter  one  dredging  plant  was  thoroughly  overhauled, 
the  other  one  was  dismantled,  and  the  machinery  stored. 

July  1,  1894,  balance  unexpended $353. 06 

Amount  appropriated  by  act  of  August  17, 1894 15,000.00 

15,353.06 
June  30, 1895,  amount  expended  during  fiscal  year 9, 148. 77 

July  1, 1895,  balance  unexpended 6,204.29^ 

July  1,1895,  outstanding  liabilities 1,294.19 

July  1,1895,  balance  available 4,910.10 

f  Amount  (estimated)  required  for  completion  of  existing  project 52, 320. 00 


(See  Appendix  Y  7.) 

8.  Gauging  Mississippi  River  at  or  near  St.  Paul,  Minn. — The  Board 
of  Engineers,  to  whom  was  referred  the  project  for  the  application  of 
$37,500  appropriated  by  the  river  and  harbor  act  of  August  5, 1886, 
for  reservoirs  at  head  waters  of  Mississippi  Kiver,  recommended  in  their 
report  dated  May  24, 1887,  "that  such  gaugings  be  made  at  or  near 
St.  Paul  during  the  annual  operation  of  the  reservoirs  as  shall  deter- 
mine accurately  the  discharge  at  that  point  at  critical  periods," 
(Annual  Report  Chief  of  Engineers,  1887,  p.  1692.)  ^  j 
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The  river  and  harbor  act  of  August  11,  1888,  authorized  the  gaug- 
ings,  and  provided  for  them  as  follows: 

And  the  Secretary  of  War  shall  oaase  sach  gaagings  to  be  made  at  or  near  St. 
Paul  during  the  annual  operations  of  said  reservoirs  as  snail  determine  accurately 
the  discharge  at  that  point,  the  cost  of  the  same  to  be  paid  out  of  the  annual  appro- 
priation for  gauging  the  waters  of  the  Mississippi  River  and  its  tributaries. 

Gaugings  were  not  made  until  the  fall  of  1889,  although  an  allotment 
of  $900  for  the  fiscal  year  ending  June  30, 1889,  had  beeu  made*  On 
account  of  the  lateness  of  the  season  and  the  condition  of  the  river  it 
was  not  deemed  advisable  to  expend  any  of  the  money  that  year. 

During  the  past  fiscal  year  gaugings  have  been  made. 

July  1, 1894,  balance  unexpended $21.93 

Amount  allotted  for  fiscal  year  ending  June  30, 1895 500. 00 

.    521.93 
June  30,  1895,  amount  expended  during  fiscal  year 521 .  93 

Amount  allotted  for  fiscal  year  ending  June  30, 1896 500. 00 

(See  Appendix  Y  8.) 

EXAMINATIONS  MADE  IN  COMPLI^CE  WITH  RIVER  AND  HARBOR  ACT 

OF  AUGUST  17,  1894. 

The  preliminary  examinations  of  the  following  localities,  required  by 
the  act  of  August  17, 1894,  were  ma<le  by  the  local  engineer,  Maj.  W.  A. 
Jones,  Corps  of  Engineers,  and  reports  thereon  submitted  through  the 
division  engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers: 

i.  Freliminary  examination  of  Minnesota  River,  Minnesota^  toith  a  view 
to  protecting  the  hanks  opposite  the  borough  of  Belle  Flaine^  so  as  to  pre- 
vent  the  river  from  cutting  throtigh  the  narrow  neck  of  land  at  that  pointy 
and  tcith  a  view  of  protecting  the  banks  at  and  near  the  city  of  Mankato. — 
Major  Jones  submitted  report  of  examination  Jlknuary  15, 1895.  In  his 
opinion,  concurred  in  by  the  division  engineer  and  by  this  office,  the 
localities  are  not  worthy  of  improvement  by  the  General  Government. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  271,  Fifty- third  Congress,  third  session.    (See  also  Appendix  Y  10.) 

J2.  Freliminary  examination  of  Big  Stone  LaJcCy  Minnesota^  with  a  view 
to  construction  of  reservoirs, — Major  Jones  submitted  report  of  exami- 
nation January  16, 1895.  He  reports  that  this  improvement  is  legiti- 
mately a  part  of  the  project  creating  reservoirs  at  the  head  waters  of 
the  Mississippi  River,  and,  for  the  reasons  given,  considers  tlie  locality 
worthy  of  improvement.  The  division  engineer  is  of  opinion  that  "  Big 
Stone  Lake,  with  a  view  to  the  construction  of  reservoirs,"  is  worthy  of 
improvement  by  the  General  Government. 

The  Board  of  Engineers,  in  a  report  of  May  24, 1887,  upon  the  sub- 
ject of  reservoirs  at  head  waters  of  the  Mississippi  River  and  its  tribu- 
taries, made  after  an  exhaustive  inquiry,  uses  the  following  language: 
"The  further  extension  of  the  system  of  improving  low-water  naviga- 
tion by  reservoirs  in  this  region  is  not  recommended  by  the  Board." 
(See  Annual  Report  of  the  Chief  of  Engineers  for  1887,  Part  II,  pp. 
1681-1693.) 

The  work  now  proposed  is  not  considered  by  this  office  to  be  an 
improvement  worthy  to  be  made  by  the  General  Government. 

Major  Jones  estimates  that  the  surveys  necessary  for  preparation  of 
plan  of  improvement,  with  estimates,  will  cost  ♦3,000. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Ex. 
Doc.  No.  256,  rift;y-third  Congress,  third  session.  (See  also  Ai)pendix 
Y 11.)  ( 
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3.  Preliminary  examination  of  Red  Lake  River ^  Minnesota^  with'  the 
view  of  improving  Red  Lake  River  from  Thief  River  Falls  to  the  Red 
Laike. — The  report  of  the  results  of  this  examination  was  sabmitted  by 
Mtgor  Jones  under  date  of  February  26,  1895.  It  is  the  opinion  of 
Major  Jones,  concurred  in  by  Col.  O.  M.  Poe,  Division  Engineer,  and  by 
this  office,  that  the  river  is  worthy  of  improvement  by  the  General 
Government. 

A  survey  of  the  locality  is  not  deemed  necessary  to  the  preparation 
of  plan  an<)  estimate  of  cost  of  improvement.    (See  Appendix  Y  12.) 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  AND  ABOVE  SIOUX  CITY,  IOWA, 
AND   OF  YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA. 

This  district  was  in  the  charge  of  Capt.  Harry  P.  Hodges,  Corps  of 
Engineers;  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

i.  Missouri  River ^  between  Stubbs  Ferry ^  Mofitaaia,  and  the  lotcer  limits 
of  Smux  City^  Iowa. — Between  Stubbs  Ferry  and  a  rapid  just  below 
Cascade,  a  distance  of  77  miles,  the  river  is  steep  and  much'obstructed 
by  rocks  and  dangerous  rapids.  The  average  low-water  slope  is  3.73 
fi^t  per  mile. 

Between  the  rapids  just  below  Cascade  and  Great  Falls,  a  distance 
of  54  miles,  the  fall  is  very  gentle  and  the  river  readily  susceptible  of 
regulation.  The  average  slope  is  0.52  feet  per  mile,  and  the  natural 
depth  sufficient  for  a  draft  of  36  inches,  except  at  six  bars,  over  which 
the  low- water  depth  is  1.8  feet  or  more. 

Between  the  Great  Falls  and  Fort  Benton,  37  miles  below,  the  channel 
is  unnavigable,  being  obstructed  by  rocks  and  having  a  very  steep  slope. 
No  eilbrt  has  ever  been  made  to  improve  it,  and  none  is  contemplated. 

Between  Fort  Benton  and  Carroll,  168  miles  below,  the  river  had 
originally  a  low- water  depth  of  less  than  30  inches  in  places,  and  is 
much  obstructed  by  steep  rapids  and  rocks. 

Below  Carroll  the  river  becomes  muddy,  with  unstable  banks  and  a 
shifting  channel.  The  difiQculties  in  navigation  are  chiefly  due  to  sand 
bars,  to  snags,  and  to  the  width  of  the  river,  which  is  so  great  in  places 
as  to  leave  little  available  depth. 

The  minimum  low-water  depth  changes  from  year  to  year  with  the 
shifting  bars.  It  was  originally  sufficient  to  maintain  a  considerable 
commerce. 

The  projects  and  works  on  the  river  are  as  follows: 

Between  Stubbs  Ferry  and  Great  Falls, — The  project  contemplates  the 
removal  of  snags  and  bowlders  and  the  construction  of  closing  and 
wing  dams.  Before  June  30, 1894,  no  work  of  river  improvement  had 
been  done.  During  the  fiscal  year  ending  June  30, 1895,  the  works  pro- 
jected at  two  of  the  bars  have  been  finished  and  those  at  the  third 
obstruction  begun.  The  expenditures  have  been  $9,164.90  from  the 
allotment  of  $20,000  in  the  river  and  harbor  act  of  August  17, 1894. 

Between  Great  Falls  and  Fort  Benton, — No  work  is  projected. 

Between  Fort  Benton  and  Carroll. — ^The  project  contemplates  the 
removal  of  bowlders  and  the  construction  of  closing  and  wing  dams. 
Beibre  June  30, 1894,  the  principal  obstructions  had  been  removed  and 
the  shoal  places  deepened  as  far  as  practicable.  Work  had  been  sus- 
pended, as  navigation  had  ceased  on  this  reach.  During  the  fiscal  year 
ending  June  30, 1895,  no  work  was  done.  The  balance  of  $7,801.82 
remaining  unexpended  from  the  allotments  for  this  work  was  trans- 
ferred to  the  work  of  removing  obstructions  and  expended  in  the  main- 
tenance and  operation  of  the  snag  boats. 

At  Bismaarck. — ^The  project  contemplates  the  i'ectifi<»ation  of  the  river 
at  and  near  Bismarck  Harbor,  so  far  as  the  available  flinds^hall  p^« 
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mit.  Before  June  30, 1894,  nothing  had  been  undertaken.  During  the 
year  ending  June  30, 1895,  plant  has  been  constructed  and  work  begun 
on  the  group  of  dikes  which  it  is  proposed  to  construct  with  the  funds 
appropriated. 

The  expenditures  have  been  $6,496.43  from  an  allotment  of  $40,000 
in  the  river  and  harbor  act  of  August  17, 1894.  The  work  was  author- 
ized February  25, 1895. 

At  Pierre  and  Fort  Pierre. — The  project  contemplates  the  rectifica- 
tion of  the  river  at  and  near  Pierre  so  far  as  the  available  funds  shall 
permit.  Before  June  30, 1894,  nothing  had  been  done.  During  the 
year  ending  June  30^  1895,  plant  has  been  constructed  and  work  begun 
on  a  dam  closing  the  chute  in  rear  of  Marion  Island  and  on  the  group 
of  dikes  which  it  is  proposed  to  construct  with  the  funds  appropriated. 
The  exx>enditures  have  been  $16,952.21  from  an  allotment  of  $40,000  in 
the  river  and  harbor  act  of  August  17, 1894. 

At  Sioux  City, — ^The  project  contemplates  the  extension  and  comple- 
tion of  certain  dikes  already  put  in  and  the  protection  of  the  Iowa 
bank  at  Sioux  Oity.  Before  June  30, 1894,  the  only  work  in  the  vicin- 
ity consisted  of  a  group  of  nine  dikes  which  has  been  constructed  by 
the  Missouri  Elver  Commission  to  check  a  dangerous  erosion  along  the 
town  fro])t.  These  dikes  had  caused  an  accretion  which  was  a  com- 
plete protection  against  further  washing,  but  were  threatened  with 
destruction  by  the  current  cutting  in  above  them  and  by  damage  from 
ice  and  drift  at  the  outer  ends. 

During  the  year  ending  June  30, 1893,  two  dikes  were  built  above 
the  old  system,  and  T  hes&s  were  put  on  two  of  the  dikes  of  the  latter. 
Material  was  purchased  and  plant  constructed  for  the  protection  of  the 
Iowa  bank.  The  expenses  have  been  $9,842.67  from  an  allotment  of 
$10,000  for  the  extension  of  the  old  dikes  and  $884.75  from  an  allotment 
of  $40,000  for  the  protection  of  the  bank.  The  former  was  included  in 
the  river  and  harbor  act  of  August  17,  1894,  and  the  latter  in  the 
sundry  civil  act  of  March  2, 1895. 

loe  harbors. — ^The  project  contemplates  the  construction  of  one  har- 
bor at  Bockhaven,  K.  Dak.,  and  one  in  the  mouth  of  the  Big  Sioux 
Biver,  South  Dakota. 

Before  June  30, 1894,  about  one-half  of  the  land  needed  at  Rock- 
haven  had  been  acquired  and  a  small  part  of  the  work  of  construction 
had  been  begun.  The  site  needed  at  the  Sioux  Biver  had  been  sur- 
veyed, but  no  steps  had  been  taken  toward  its  purchase,  as  jurisdiction 
had  not  been  ceded  by  the  State  of  South  Dakota. 

During  the  year  ending  June  30, 1895,  the  work  at  Bockhaven  has 
been  finished  on  the  part  of  the  site  to  which  title  had  been  obtained 
before  the  beginning  of  the  year,  and  the  remainder  of  the  land  has 
been  purchased.  The  State  of  South  Dakota  has  ceded  jurisdiction 
over  the  land  desired  at  the  Sioux  Biver  and  negotiations  for  its  pur- 
case  are  pending. 

The  expenses  have  been  $16,112.89  from  allotments  aggregating 
$50,000  from  the  river  and  harbor  act  of  July  13, 1892. 

Survey. — ^The  project  contemplates  a  complete  survey  from  Fort  Ben- 
ton to  Sioux  City,  with  publication  of  the  maps. 

Before  June  30, 1894,  the  field  work,  extending  over  1,477  miles  of 
river,  had  been  finished,  the  platting  nearly  completed,  and  the  print- 
ing aoout  half  done. 

During  the  year  ending  June  30, 1895,  the  platting  has  been  finished, 
except  two  index  charts,  and  the  printing  nearly  completed. 

The  expenditures  have  been  $16,139.47  from  allotments  aggregating 
$140,000  from  the  river  and  harbor  acts  of  1890  and  1892. 
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During  part  of  the  year  the  snag  boats  have  been  maintained  from 
the  general  appropriation  for  river  improvement  The  expenditures 
from  this  appropriation  were  $27,037  from  allotments  aggregating 
$192,847.30  from  the  river  and  harbor  acts  of  1890  and  1892. 

July  1,  1894,  balance  anexpended $93,064.48 

Amount  appropriated  by  act  of  August  17,  1894 110,000.00 

Amount  appropriated  by  sundry  oivil  act  of  March  2,  1895 40, 000. 00 

Amount  received  from,  overpayment 5.30 

243, 069.  78 
June  30, 1895,  amount  expended  during  fiscal  year 108, 407. 17 

July  1, 1895,  balance  unexpended 134,662.61 

July  1,  1895,  outstanding  liabilities $34,121,92 

July  1, 1895,  amount  covered  by  uncoujpleted  contracts 623. 00 

34,744.92 

July  1,  1895,  balance  available 99,917.69 

r  Amount  (estimated)  required  for  completion  of  existing  project 339, 310. 73 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897  *  100, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Z  1.) 

Z  Benioval  of  snags  and  othei'  obstructions  in  the  Missouri  River 
above  Sioux  Cityj  loica, — The  approved  project  contemplates  the  appli- 
cation of  the  available  funds  to  the  stated  work  on  the  Missouri  Eiver 
between  Stubbs  Ferry  and  Sioux  City. 

Two  special  appropriations  aggregating  $100,000  have  been  made  for 
this  purpose  in  the  sundry  civil  acts  of  March  3, 1893,  and  August  18, 
1894. 

Before  June  30, 1894,  a  fleet  of  three  snag  boats  had  been  purchased, 
constructed,  and  operated  with  funds  provided  from  allotments  aggre- 
gating $193,152.77  from  the  appropriations  for  the  general  river  improve- 
ment and  the  special  appropriations  above  named. 

During  the  year  ending  June  30, 1895,  the  boats  have  been  operated 
and  kept  in  repair.  The  aggregate  time  was  equivalent  to  459  working 
days  for  one  boat.  The  results  were  1,126  snags  and  miscellaneous 
obstructions  and  454  rocks  removed,  1,921  trees  cut  on  caving  banks, 
and  6,636  miles  of  river  passed  over. 

One  of  the  boats  was  furnished  with  a  new  boiler  and  condenser. 

The  expenditures  were  $45,899  from  the  allotments  and  appropria- 
tions already  mentioned. 

July  1, 1894,  balance  unexpended '$4,516.41 

Amount  appropriated  by  Bundry  civil  act  approved  August  18, 1894 50, 000. 00 

54, 516. 41 
June  30, 1895,  amount  expended  during  tiBcai  year 18, 862. 00 

July  1, 1895,  balance  unexpended 35,654.41 

July  1, 1895,  outstanding  liabilities $6,612.36 

July  1, 1895,  amount  covered  by  uncompleted  contracts 2, 600. 00 

9,212.36 

July  1, 1895,  balance  available 26,442.05 

{Amount  (estimated)  required  for  work  annually 50, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  en  ding  J  une  30,1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Z  2.) 

•  Not  including  $.50,000  annually  for  removing  obstructionet.  ^ 
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5.  Yellowstone  Eiver^  Montana  and  North  Dakota. — ^Originally  the 
channel  of  the  river  was  so  obstructed  by  rocks,  swift  rapids,  sharp 
tnrns,  and  insufficient  depth  at  bars  as  to  be  nearly  impassable  to  any 
vessel  at  low  water. 

The  original  project  contemplated  rock  removal  at  various  points  of 
the  river  and  the  construction  of  closing  dams  and  wing  dams  at  some 
places  below  Glendive.    A  survey  was  also  projected. 

Up  to  June  30, 1892,  a  total  of  $103,029.13  had  been  expended  on  the 
improvement  and  $19,000  on  the  survey.  The  result  has  been  to  give 
a  navigable  channel  oi  3  feet  depth  at  the  points  improved  above  Glen- 
dive and  3  feet  or  more  at  the  points  improved  below  that  place.  The 
survey  has  been  finished.  During  the  year  ending  June  30, 1895,na 
work  has  been  done.  As  a  large  percentage  of  the  available  funds  would 
be  required  simply  to  initiate  work,  and  for  the  reason  that  there  is  no 
present  or  prospective  demand  for  aid  by  navigation,  the  project  is  sus- 
pended for  further  action  of  Congress.  There  was  formerly  a  brisk 
traffic.    There  is  none  now. 

July  1,  lS94y  balance  nnexpended ; $11,720.58 

June  30,  1895,  amoant  expended  daring  fiscal  year .17 

July  1, 1895,  balance  unexpended 11,720.41 

(See  Appendix  Z  3.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

OF  AUGUST  17.  1894. 

The  preliminary  examinations  of  the  following  localities,  required  by 
the  act  of  August  17, 1894,  were  made  by  the  local  engineer,  Capt.  H. 
F.  Hodges,  Corps  of  Engineers,  and  reports  thereon  submitted  through 
the  division  engineer.  Col.  O.  M.  Foe,  Corps  of  Engineers: 

i.  Preliminary  examination  of  the  Nebra^Tca  side  of  the  Missouri  River 
opposite  Sioux  City,  Iowa. — Captain  Hodges  submitted  report  of  exami- 
nation November  16, 1894.  He  considers  the  part  of  the  Missouri  River 
covered  by  the  present  examination  worthy  of  improvement  to  the 
extent  necessary  for  the  protection  of  the  caving  bank  between  the 
revetments  already  constructed  on  the  South  Sioux  City  front,  and  his 
views  and  conclusions  are  concurred  in  by  the  division  engineer  and  by 
this  office.  No  detailed  survey  is  necessary  in  order  to  submit  a  plan 
and  estimate  of  cost  of  improvement.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  48,  Fifty-third  Congress, 
third  session.    (See  also  Appendix  Z  4.) 

J2.  Preliminary  examination  of  Tongue  Bivery  Montana^  with  a  view  of 
straightening  its  channel  along  the  eastern  edge  of  the  Fort  Keogh  Mili- 
tary Reservation. — Captain  Hodges  submitted  report  of  examination 
September  27,1894.  It  is  his  opinion,  concurred  in  by  the  division 
engineer  and  by  this  office,  that  the  locality  is  not  worthy  of  improve- 
ment by  the  General  Government.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  75,  Fifty-third  Congress, 
third  session.    (See  also  Appendix  Z  5.) 

IMPROVEMENT  OP  CUMBERLAND  RIVER,  TENNESSBB  AND  KEN- 
TUCKY, AND  OP  OBION,  FORKED  DEER,  AND  CANEY  FORK  RIVERS, 
TENNJSSSBB. 

This  district  was  in  the  charge  of  Capt.  John  Biddle,  Corps  of  Engl- 
reers;  Division  Engineers,  Col.  C.  B.  Comstock,  Corps  of  Engineers,  to 
February  3,  1895,  and  Col.  H.  M.  Robert,  Corps  of  Engineers,  since 
February  5, 1895. 
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1.  Obion  River ^  Tennessee. — This  stream  flows  wholly  within  the  State 
of  Tennessee  and  is  a  tributary  of  the  Mississippi,  which  it  enters  about 
05  miles  above  Memphis.  It  rises  in  the  western  part  of  that  State,  runs 
in  a  southwesterly  direction,  and  has  a  length  of  about  75  miles.  An 
examination  was  made  in  1880  and  a  survey  was  made  in  1891  under 
the  provisions  of  river  and  harbor  act  approved  September  19, 1890^ 
from  Obion  to  the  mouth  of  the  river,  a  distance  of  about  68.8  miles^ 
the  river  in  this  distance  having  a  fall  of  27  feet. 

The  obstructions  were  found  to  be  heavy  drift,  snags,  overhanging 
trees,  and  a  tortuous  channel. 

The  project  consists  of  removing  surface  obstructions,  constructing 
wing  dams  at  the  worst  shoals,  straightening  the  channel  by  cutting 
through  several  sharp  ** bends,"  making  the  "cut-oflfs"  sufficiently  wide 
and  deep  by  clearing,  ginibbing, and  excavating,  closing  the  old  channel 
by  means  of  pile  and  brush  dams,  to  secure  a  navigable  channel  not 
less  than  3  feet  deep  at  lowest  stages,  estimated  to  cost  $50,000,  of  which 
$15,000  have  been  ai)propriated. 

The  total  amount  expended,  including  outstanding  indebtedness,  to 
the  close  of  the  fiscal  year  ending  June  30,  1894,  was  $7,264.68,  which 
has  resulted  in  securing  a  greatly  improved  channel  between  Obion  and 
Lane  Ferry,  Tenn.,  a  distance  of  about  22  miles,  by  clearing  away 
snags,  drift  gorges,  and  overhanging  trees.  In  May,  1893,  a  small 
steamboat  worked  up  from  Fleischhauer  mills  with  two  barges  of  lumber, 
etc.,  in  tow,  the  first  boat  to  ascend  this  stream  during  fifty  years. 
During  the  present  fiscal  year  work  was  carried  on  from  September  22, 
1894,  to  February  28,  and  from  April  22  to  May  28, 1895,  clearing  the 
channel  of  surface  obstructions,  especially  drift  gorges,  from  Obion, 
Tenn.,  to  the  mouth  of  the  river. 

Amount  expended, including  outstanding  indebtedness,  was $4,170.65. 

July  1, 1894,  Imlance  unexpended $247. 32 

Amount  appropriated  by  act  of  August  17, 1894 7, 500. 00 

7,747.32 
June  30,  1895,  amount  expended  during  fiscal  year 4, 138. 35 

July  1, 1895,  balance  unexpended 3,608.97 

July  1, 1895,  outstanding  liabilities 32. 30 

Jnly  1, 1895,  balance  available 8,576.67 

r  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

I  Amountthatcanbeprofitably  expended  in  fiscal  year  ending  June 30, 1897      6, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  A  1.) 

2.  Forked  Beer  River,  Tennessee, — [This  work  was  in  the  charge  of 
Capt.  J.  H.  Willard,  Corps  of  Engineers,  until  October  11, 1894].  The 
stream  lies  wholly  in  the  State  of  Tepnessee.  It  is  formed  by  the  junc- 
tion of  the  North  and  South  Forks,  about  8 J  miles  below  Dyersburg; 
flowing  southwesterly,  it  enters  the  Obion  Kiver  3J  miles  above  its 
mouth  or  junction  with  the  Mississippi,  about  95  miles  above  Memphis. 
Examinations  of  the  North  Fork,  South  Fork,  and  main  stream  have 
been  made.  The  obstructions  found  in  each  stream  were  surface 
obstructions  generally.  The  project  provides  for  removing  snags,  logs, 
leaning  timber,  etc.,  so  as  to  give  greater  ease  and  safely  to  navigation. 
The  original  estimates  of  cost  were,  $19,250  for  South  Fork  below  Jack- 
son; $4,600  for  North  Fork,  and  $7,000  for  the  Forked  Deer  River 
(main  stream),  based  on  plans  for  removing  the  obstructions  inonesea- 
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son.  New  obstructions  are  formed  each  year,  and  therefore  no  estimates 
for  permanent  improvements  have  been  made. 

The  amount  expended  to  June  30, 1894,  in  the  removal  of  surface 
obstructions  was  $24,628.22:  Upon  the  South  Fork,  $12^500;  upon  the 
I^orth  Fork  and  main  river,  $12,128.22.  These  expenditures  resulted 
in  putting  both  forks  in  fairly  navigable  condition;  the  removal  of  the 
obstructions  enabled  small  flatboats  to  navigate  with  ease  and  safety. 

No  work  has  been  done  in  South  Fork  since  1889.  The  work  done  in 
North  Fork  has  enabled  boats  to  run  to  Dyersburgat  a  stage  of  water 
3  feet  lower  than  formerly. 

During  July  of  the  present  fiscal  year  a  small  working  force  was 
employed  clearing  surface  obstructions  from  the  channel  of  the  main 
stream  between  Skippers  Cut-off  and  mouth  of  river.  A  small  boat 
of  not  to  exceed  2^  feet  draft  can  now  navigate  the  main  stream  at  any 
time  of  the  year.  Work  was  suspended  July  7, 1894,  the  available  funds 
being  nearly  exhausted.  Amount  expended  during  the  fiscal  year, 
$268.03. 

The  Tennessee  legislature  at  its  last  session  passed  an  act  ^<  to  declare 
the  South  Fork  of  the  Forked  Deer  Eiver  navigable  from  Yellow  Bluff 
levee  and  bridge  to  its  mouth,  and  to  repeal  so  much  of  an  act  passed 
March  23, 1883,  as  makes  said  river  navigable  above  that  poinf 

July  1,  1894,  balance  unexpended $371.78 

June*  30, 1895,  amount  expended  during  fiscal  year 268.03 

July  1,  1896,  balance  unexpended 103.75 

July  1, 1895,  outetanding  liabilitie« 11.33 

July  1, 1895,  balance  available 92.42 

(See  Appendix  A  A  2.) 

5.  Cumberland  River,  Tennessee  and  Kentucky, — a.  BeUm  yashville 
{191  miles), — An  examination  was  made  of  this  section  in  1871,  and  the 
channel  was  found  to  be  of  the  same  general  character  throughout  its 
entire  length  and  obstructed  by  rock  reefs,  bowlders,  gravel  and  sand 
bars,  snags,  and  overhanging  trees. 

The  original  project  provides  for  the  removal  of  the  surface  obstruc- 
tions and  deepening  the  channel  by  excavation  and  the  building  of 
wing  dams.  This  project  was  modified  in  1888,  on  the  recommendation 
of  a  Board  of  Engineer  Officers,  by  the  proposed  construction  of  a  pile 
dike  with  crib  8ui)erstructure  for  the  improvement  of  the  channel  at 
the  mouth  of  the  river,  from  Smithland  to  the  deep  waters  of  the  Ohio, 
for  which  Congress  made  provision  in  river  and  harbor  act  of  Septem- 
ber 19, 1890.  A  survey  was  made  in  1889,  having  in  view  a  project  for 
the  radical  improvement  of  the  river  below  Nashville,  and  "to  ascertain 
if  necessary  to  establish  locks  and  dams."  The  river  and  harbor  act  ol 
July  13, 1892,  provided  for  the  selection  and  purchase  of  sites  for  a  lock 
and  dam  near  the  mouth  of  Harpeth  Kiver.  This  forms  the  initial 
movement  for  work  under  the  modified  and  existing  project,  which  con- 
sists (first)  of  the  extension  of  the  lock  and  dam  system  of  the  Upper 
Cumberland  to  the  river  below  Nashville,  the  plan  being  the  construc- 
tion of  locks  and  dams  extending  from  near  mouth  of  Harpeth  River 
(Lock  A)  to  Big  Eddy  Shoals  (Lock  G);  (second)  of  the  improvement 
by  dike  construction  and  bank  protection  at  the  mouth  of  the  river: 
(third)  of  the  channel  work  necessary  below  Big  Eddy  Shoals,  and 
(fourth)  snagging  and  removal  of  surface  obstructions  below  Nashville, 
at  a  total  estimated  cost  of  $1,964,500. 
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The  total  amoant  expended  to  June  30,  1894,  including  outstand- 
ing indebtedness,  was  $322,779.21;  of  this  amount,  $303,639.14  was 
expended  under  the  old  project  for  open  channel  work  and  $19,140.07 
under  the  new  project  providing  for  the  canalization  of  the  river  below 
^Nashville,  in  part,  and  for  its  general  improvement  and  the  mainte- 
nance of  the  advantages  already  secured.  This  expenditure  has 
resulted  in  obtaining  an  increased  depth  at  low  water,  thereby  securing 
a  lengthened  season  of  navigation,  combined  with  gresiter  security  in 
passage  at  some  of  the  worst  obstructions.  The  cbannel  has  been 
cleared  from  year  to  year  of  snags  and  other  surface  obstructions. 
A  pile  dike  was  built  at  the  mouth  of  the  river  under  contract  and 
riprap  protection  placed  on  tbe  shore  of  Cumberland  Island  and  on  the 
bank  above  foot  of  island  opposite  the  Kentucky  mainland;  the  bank 
is  now  thought  to  be  permanently  protected  from  erosion.  Harpeth 
Shoals  are  the  most  formidable  obstruction  to  the  navigation  of  the 
Lower  Cumberland,  and  to  overcome  this  obstacle  the  present  project 
has  in  view  that  the  lock  and  dam  near  mouth  of  Harpeth  River.  39 
miles  below  Nashville,  be  pressed  to  completion  as  rapidly  as  possible. 
As  provided  by  act  of  July  13, 1892,  the  necessary  sites  were  selected 
and  approved  by  the  Secretary  of  War  for  the  proposed  lock  and  dam 
(A),  about  2^  miles  below  mouth  of  Harpeth  River.  The  sites  were 
condemned,  lock  site  paid  for,  and  title  vested  in  the  United  States. 

During  the  present  fiscal  year  the  site  for  abutment  of  dam  (A)  has 
been  acquired  by  condemnation,  paid  for,  and  titled  vested  in  the 
United  States.  The  necessary  temporary  buildings  at  the  lock  site 
were  begun  in  June  and  are  nearly  completed  ready  for  use.  Machin- 
ery has  been  moved  to  the  site;  grading  incline,  setting  up  engines, 
construction  of  tramways,  and  other  preparatory  work  necessary  be- 
fore building  cofferdam  and  preparing  foundation  for  lock  walls  have 
been  carried  on.  The  limited  amount  of  funds  available  for  this  work 
renders  it  impracticable  to  do  more  than  pertains  to  the  construction 
of  cofferdam  and  excavation  of  lock  pit.  Channel  work  was  carried 
on  from  August  21  to  December  11, 1894,  between  Nashville  and  mouth 
of  river,  removing  surface  obstructions,  reducing  rock  reefs,  repairing 
dams,  etc.;  special  improvements  were  effected  at  Cumberland  City 
Landing,  Dover  Landing,  near  Canton,  Ky,,  and  at  Dycusburg,  because 
at  these  localities  outcropping  rock  points  rendered  the  channel  very 
dangerous;  willows  were  planted  as  bank  protection  at  the  Gatlin 
Shoals,  at  Line  Island,  at  Race  Track  dams,  and  at  other  points,  and 
the  dam  at  Cam  Owens,  36  miles  below  Nashville,  was  repaired.  The 
amount  expended,  including  outstanding  indebtedness,  during  the 
fiscal  year  was,  for  general  improvement,  $9,740.30;  lock  and  dam  near 
mouth  of  Harpeth  River,  $2,432.23;  at  mouth  of  river,  $387.65;  total, 
$12,560.18. 

July  1, 1894,  balance  unexpended $22,736,99 

Amount  appropriated  by  act  of  August  17, 1894 30, 000. 00 

52, 736. 99 
June  30, 1895,  amount  expended  during  fiscal  year 7, 969. 30 

July  1,1895,  balance  unexpended 44,767.69 

July  1,1895,  outstanding  liabilities 4,590.88 

July  1, 1895,  balance  available 40,176.81 

'  Amount  (estimated)  required  for  completion  of  existing  project 1, 894, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 150,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893.  r^  j 
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b.  Above  Nashville. — From  N'ushville  to  head  of  Smith  ShoaU  {337 
miles), — ^The  present  project  is  based  on  an  instrumental  survey  of  this 
section  made  in  1883,  and  provides  for  the  complete  canalization  of 
the  river  from  Nashville  to  head  of  Smith  Shoals  by  the  construction 
of  23  locks  and  dams  below  Burnside,  and  7  locks  and  2  dams  at  Smith 
Shoals,  at  an  estimated  cost  of  $7,600,000.  Of  this  amount  $975,000 
has  been  appropriated. 

The  amount  expended  to  June  30, 1894,  in'cluding  outstanding  indebt- 
edness, but  not  including  the  amount  pledged  under  contracts,  was 
$600,715.85;  of  the  amount  $11,015.67  wa«  expended  at  Smith  Shoals. 
This  expenditure  has  been  applied  in  the  examinations  for  sites  of  locks 
and  abutment  of  Dams  Nos.  1  to  7 ,-  purchase  of  sites  for  locks  and  abut- 
ments Kos.  1  to  5,  and  fencing  same^  completing  examinations  for  sites 
of  Locks  and  Abutments  Nos.  1  to  5  of  the  Smith  Shoals  system ;  build- 
ing Lock  and  Abutment  No.  1  by  contract;  building  lock  keeper's  house 
at  Lock  1;  building  cofferdam  at  old  site  of  Lock  2,  and  payments  for 
plant,  etc.,  in  settlement  of  contract  terminated  for  building  masonry 
of  said  lock;  clearing  sites,  erecting  temporary  buildings,  and  fitting 
up  steam  travelers  at  Locks  2  (new  site),  3,  and  4;  building  cofferdams 
and  landing  piers,  excavating  lock  pits  and  laying  brickwork  in  founda- 
tion of  river  walls  and  filling  culverts  of  Locks  3  and  4;  purchasing 
stone  for  masonry  of  Lock  3;  quarrying  and  cutting  stone  and  laying 
masonry  of  river  wall  of  Lock  4  by  hired  labor;  procuring  and  repair- 
ing floating  plant;  clearing  channel  of  surface  obstructions;  reducing 
rock  ledges  and  gravel  bars;  extending  and  building  riprap  dams  at 
several  points. 

During  the  present  fiscal  year  work  was  prosecuted  under  the  hired- 
labor  system ;  htone  for  masonry  of  Locks  2  and  6  being  obtained  under 
contracts  made  October  13, 1894,  and  January  19, 1895,  respectively. 

Operations  were  carried  on  at  Locks  Nos.  2, 3, 4,  and  6;  land  needed 
at  Lock  No.  6  has  been  acquired ;  sites  for  locks  and  abutments  of  Dam» 
Nos.  7,  8,  21,  and  22  have  been  approved. 

The  proposed  dam  at  Lock  22  will  back  the  water  up  to  Lock  No.  1 
of  tlie  Smith  Shoals  system. 

The  land  already  acquired  by  the  United  States  for  canal  purposes 
on  the  Cumberland  Eiver  above  Nashville  aggregate  87.46  acres  and 
cost  $10,646.59. 

The  U.  S.  steamers  Weitzel^  John  FhceniXj  and  Stephen  H.  Long  were 
actively  employed  upon  the  works  in  towing,  surveying,  etc.  The 
Long  was  returned  to  the  Tennessee  Eiver  in  January  as  belonging  to 
the  works  upon  that  stream. 

The  U.  S.  steamer  Susette. — Autliority  was  granted  to  construct  a 
small  steamboat  for  use  upon  the  work  of  lock  construction.  The  work 
was  progressing  at  close  of  fiscal  year. 

Channel  work. — The  removal  of  surface  obstructions,  repairing,  and 
extending  dams,  etc.,  was  continued  from  July  to  December,  inclusive. 
In  July  and  August  the  channel  was  cleared  from  near  Carthage  to 
Nashville,  Tenn.  In  August  the  work  of  repairing  and  extending  the 
dams  at  Fishing  Creek  Shoals  and  Forbush  Shoals,  a  few  miles  below 
Burnside,  Ky.,  was  begun  and  completed  in  October.  From  Forbush 
Shoals  the  working  party  moved  down  stream,  clearing  the  channel  to 
Lower  HoUemans  Island,  where  operations  were  suspended  December 
11, 1894. 

Total  amount  expended  during  the  fiscal  year,  $300,234.73. 

Smith  Shoals. — A  line  of  levels  was  run  from  Burnside  to  Mill 
Springs,  Ky.,  to  establish  the  pool  level  below  Lock  1;  examinations 
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and  borings  were  made,  having  in  view  the  selection  of  sites  for  lock 
and  abutment  of  Dam  No.  6  of  the  Smith  Shoals  system;  examina- 
tions were  completed  in  September  and  lock  and  abutment  located; 
survey  was  made  of  mouth  of  "  Suck ; "  a  line  of  levels  was  run  into  the 
cave  at  Cave  Creek;  property  lines  at  the  several  lock  sites  were  run, 
marked,  referenced,  and  lines  shown  to  owners.  Total  amount 
expended  during  fiscal  year  on  account  of  allotments  "at  Smith 
Shoals,"  $4,727.91. 

The  report  of  the  survey  of  the  section  of  the  river  from  Burnside, 
Ky.  (mouth  of  South  Fork  of  Cumberland),  to  mouth  of  Rock  Castle 
Kiver;  also  maps  of  the  proposed  sites  for  locks  and  abutments  of 
Dams  Nos.  1  and  2,  recommended  for  approval,  were  prepared  during 
the  fiscal  year. 

The  total  amount  expended  during  the  fiscal  year  for  improving 
Cumberland  Itiver  above  Nashville,  Tenn.,  was — 

General  improvement  (canalization  and  open-channel  work) $300, 234. 73 

At  Smith  Shoala 4,727.91 

Total 304,962.64 


Jnly  1,  1894,  balance nnezpended 325,061.17 

Amoant  appropriated  by  act  of  August  17, 1894 200,000.00 

625, 051. 17 

Jnne  30,  1896,  amount  expended  during  fiscal  year 304, 962. 64 

July  1, 1895,  balance  unexpended 220,088.53 

July  1,  1896,  outstanding  liabilities $7, 020. 60 

July  1, 1896,  amount  covered  by  uncompleted  contracts....  110, 553. 24 

117,573.84 

Jnly  1,  1896,  balance  available 102,614.69 


Amount  (estimated)  required  for  completion  of  existing  project 6, 526, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 450,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 

(See  Appendix  A  A  3.) 

4.  Ganey  Fork  River ^  Tennessee. — This  stream,  after  a  course  of  about 
200  miles,  wholly  in  the  State  of  Tennessee,  empties  into  the  Cumber- 
land Biver  at  Carthage,  Tenn.,  about  116  miles  above  Nashville,  Tenn. 
It  is  the  largest  tributary  of  the  Cumberland  Biver. 

An  examination  was  made  in  1879  as  high  up  as  Siigo  Ford,  about  72 
miles,  and  in  188(3  it  was  extended  20  miles  farther  to  Frank  Ferry,  the 
head  of  navigation.  The  principal  difficulties  were  found  to  be  rock 
reefs,  gravel  and  sand  bars,  a  crooked,  shallow  channel,  greatly  impeded 
by  surface  obstructions. 

The  present  project  is  to  improve  the  river  below  Frank  Ferry,  92 
miles,  by  removing  drift  and  other  surface  obstructions,  and  building 
the  wing  dams  and  training  walls  necessary  to  insure  safe  navigation 
for  small  steamboats  and  ilatboats  during  the  boating  season,  usually 
about  five  months  in  duration,  Irom  February  to  July. 

The  amount  expended  to  June  30, 1894,  including  outstanding  indebt- 
edness, was  $25,000,  the  total  amount  appropriated,  which  was  used  in 
removing  surface  obstructions,  in  reducing  sand  and  gravel  bars,  and 
in  repairing  and  building  dams,  and  has  resulted  in  a  greatly  improved 
channel  from  Frank  Ferry  to  mouth  of  river. 

Work  in  the  channel  was  suspended  August  15, 1891,  the  appropria- 
tion being  then  nearly  exhausted.  No  appropriations  were  made  for 
this  river  by  the  acts  of  July  13, 1892,  and  August  17, 1894.  ^ 
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The  engineer  officer  in  charge  in  view  of  the  limited  commerce  to  be 
benefited,  is  of  the  opinion  that  farther  appropriations  can  not  be  profit- 
ably expended  upon  this  stream. 

July  1, 1894,  balance  nnexpended $20. 00 

Jaly  1, 1895,  balance  unexpended 20.00 

July  1,  1895,  outstanding  liabilities 20.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 20, 228. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 

(See  Appendix  A  A  4.) 

SURVEY  MADE  IN  COMPLIANCE   WITH   RIVER  AND  HARBOR  ACT  OF 

AUGUST  17,  1894. 

The  survey  of  ForJced  Deer  River  from  Dyershurg^  Tenn.^  to  its  junc- 
tion with  the  Obion  Eiver,  and  thence  to  the  Mississippi  Eiver,  so  as 
to  make  said  streams  navigable  all  the  year,  required  by  the  act  of 
August  17, 1894,  was  made  by  the  local  engineer,  Capt.  John  Biddle, 
Corps  of  Engineers,  and  his  report  of  December  18,  1894,  submitted 
through  the  division  engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 
Captain  Biddle  is  of  the  opinion  that  no  satisfactory  channel  can  be 
obtained  on  the  Forked  Deer  River  all  the  year  by  means  of  open-chan- 
nel works,  and  that  the  cost  of  a  slack- water  system  of  navigation,  with 
lifts  not, to  exceed  6  or  7  feet,  will  reach  $400,000  and  be  very  expensive 
to  maintain.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  156,  Fifty-third  Congress,  third  session.  (See  also 
Appendix  A  A  5.) 

IMPROVEMENT  OF  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 

The  works  in  this  district  were  in  the  charge  of  Capt.  G.  W.Goethals, 
Corps  of  Engineers,  and  of  Capt.  John  Biddle,  Corps  of  Engineer!,  to 
December  20,  1894,  and  of  Capt.  T.  A.  Bingham,  Corps  of  Engineers, 
since  that  date,  with  Lieut.  James  F.  iMclndoe,  Corps  of  Engineers, 
under  the  immediate  orders  of  the  oflftcjer  in  charge,  since  October  9, 
1894.  Division  Engineers,  Col.  C,  B.  Comstock,  Corps  of  Engineers,  to 
February  3,  1896,  and  Col.  H.  M.  Bobert,  Corps  of  Engineers,  since 
February  5, 1895. 

1,  Tennessee  River, — a.  Above ' Chattanooga^  Tenn,  (188  miles). — ^This 
section  of  the  river  extends  from  the  mouth  of  the  French  Broad  Eiver 
to  Chattanooga,  and  is  usually  navigable  during  the  winter  and  spring 
months.  Examinations  were  made  in  1830  and  1871,  and  a  detailed 
instrumental  survey  in  1891-1893.  The  obstructions  were  described  as 
"low-water  obstructions,"  consisting  of  reefs,  rock  or  gravel  bars,  and 
snags,  etc.,  brought  down  by  freshets.  The  depth  of  these  bars  varies 
from  10  to  30  inches  at  a  low-water  stage,  the  current  being  from  2^  to 
6  miles  per  hour. 

The  original  project,  under  which  the  work  is  still  carried  on,  was  to 
blast  a  channel  through  the  reefs,  reduce  the  gravel  and  sand  bars,  and 
to  deepen  the  water  on  the  bars  by  the  construction  of  wing  dams,  thus 
contracting  the  waterway  so  as  to  secure  a  safe,  navigable  channel  3 
feet  in  depth  at  average  low  water. 

The  report,  with  estimates,  of  the  "careful  and  comprehensive  sur- 
vey" made  in  compliance  with  the  river  and  harbor  act  of  September 
19, 1890,  was  rendered  February  23, 1893,  and  is  printed  in  House  Ex. 
Doc.  No.  252,  Fifty-second  Congress,  second  session,  and  in  Report  of 
the  Chief  of  Engineers,  1893,  page  2333  et  seq.    The  project  therein  sub- 
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mitted  is  practically  tho  same  as  that  now  in  force,  providing  for  a 
3-foot  low-  water  navigation  between  Chattanooga  and  mouth  of  French 
Broad  Eiver  by  channel  excavation  and  the  construction  of  wing  dams 
to  contract  the  waterway  at  low  water,  at  an  estimated  cost  of  $650,000. 

The  amount  expended,  including  outstanding  indebtedness,  to  June 
30, 1894,  was  $301,895.08,  which  expenditure  has  resulted  in  securing  a 
lengthened  season  of  navigation  for  steamboats  and  a  safer  channel  for 
the  passage  of  rafts  and  flatboats.  Of  the  43  obstructions  enumerated 
in  1830,  channel  work  has  been  carried  on  to  the  extent  of  improving 
at  least  29  of  them.  Owing  to  the  character  of  the  banks  these  irai)rove- 
ments  are  practically  permanent.  At  White  Creek  Shoals  the  longi- 
tudinal dam  has  been  lengthened  and  two  spur  dams  built,  causing  the 
removal  of  the  sand  bar.  At  Soddy  Shoals  the  channel  has  been  cleared 
of  surface  obstructions,  new  dams  built  and  old  dams  strengthened, 
and  good  progress  made  in  drilling  and  blasting  the  rock  ledges  on  reefs 
forming  this  obstruction.  At  Caney  Creek  Shoals  the  building  of  riprap 
dams  was  begun. 

During  a  part  of  the  present  fiscal  year  work  upon  the  dams  and 
channel  excavation  was  continued  at  Caney  Creek  Shoals,  but  the  stage 
of  water  remaining  too  high  to  permit  of  carrying  on  work  to  advantage, 
the  working  force  was  transferred  to  the  French  Broad  River.  It  not 
]t)eing  deemed  advantageous  with  the  limited  funds  available  to  resume 
operations  late  in  the  season,  the  boats,  etc.,  were  dropped  down  to 
Chattanooga  tor  winter  moorings  as  a  measure  of  economy. 

The  amount  expended  during  the  fiscal  year  was  $9,049.37. 

July  1,  1894,  balance  unexpended $2, 744. 17 

Amount  appropriated  by  act  of  August  17,  1894 50,000.00 

52, 744. 17 
June  30,  1895,  amount  expended  during  fiscal  year 9, 049. 37 

July  1,  1895,  balance  unexpended 43,694.80 

July  1,  1895,  outstanding  liabilities 901.66 

July  1, 1895,  balance  available 42,793.14 

{Amount  f estimated)  required  for  completion  of  existing  project 600, 000. 00 
Amonnttnatcan  be  profitably  expended  in  fiscal  year  ending  June3(l  1897    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18186  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

ft.  Below  Chattanooga^  Tenn, — The  original  condition  of  the  river 
from  Chattanooga  to  Browns  Ferry,  as  shown  by  examinations  made 
in  1867  and  subsequently,  was  unfavorable  to  navigation,  the  channel 
being  obstructed  by  rock  reefs,  bars,  bowlders,  and  projecting  rocky 
points,  permitting  the  passage  of  vessels  from  six  to  nine  months 
annually.  From  Browns  Ferry  to  Florence  it  was  navigable  only  at 
unusually  high- water  stages,  owing  to  the  obstructions  known  as  Big 
and  Little  Muscle  shoals.  Navigation  between  Florence  and  Eiverton, 
Ala.,  was  limited  to  about  six  months  annually,  owing  to  the  obstruc- 
tions known  as  Colbert  and  Bee  Tree  shoals. 

The  existing  project  of  improvement  is  as  follows: 

(1)  Removing  obstructions  by  blasting  and  dredging  at  Ross  Tow- 
head,  in  "The  Suck,"  and  at  Bridgeport  and  Guntersville,  Ala. 

(2)  Building  a  canal  14.5  miles  long,  70  to  120  feet  wide,  and  6  feet 
deep  to  permit  navigation  past  the  river  obstructions  known  as  Big 
Muscle  Shoals,  the  canal  to  have  9  locks,  each  60  feet  wide  by  300  feet 
long,  and  to  cross  Shoal  Creek  by  means  of  an  aqueduct  900  feet  long 
and  60  feet  wide.    Constructing  a  canal  1^  miles  long,  to  enable  vessels 
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to  avoid  the  obstruction  known  as  the  Elk  Biver  Shoals;  this  canal  to 
have  2  locks,  one  at  each  end. 

(3)  Blasting  a  channel  through  bed  rock  and  building  wing  dams  at 
Little  Muscle  Shoals;  the  project,  as  modified  in  1890,  contemplates  the 
building  of  a  canal  along  the  north  bank  of  the  river  3  miles  long,  with 
2  locks. 

(4)  Constructing  a  canal  8  miles  long,  150  feet  wide,  and  7  feet  deep 
past  the  Colbert  and  Bee  Tree  shoals  obstructions,  with  I  guard  lock 
at  the  upper  and  1  lock  with  25-foot  lift  at  the  lower  end;  these  locks 
to  be  80  feet  wide  and  350  feet  long. 

(5)  Protecting  Livingston  Point,  Kentucky,  from  destruction  by  revet- 
ments of  stone  and  brush  carried  well  down  the  bank  below  the  water 
surface,  supplemented  by  pile  and  stone  dikes.  This  work  is  necessary 
to  the  preservation  of  the  harbor  of  Paducah,  Ky. 

The  total  amount  expended  to  June  30, 1894,  including  outstanding 
liabilities,  was  $3,773,932.94. 

Amount  expended  during  fiscal  year  ending  June  30, 1895,  including 
outstanding  indebtedness,  was  $159,722.74,  from  which  the  following 
results  have  been  obtained: 

c.  Chattanooga,  Tenn.,  to  Decatur,  Ala.  {180  miles). — Navigation  has 
been  greatly  aided  by  the  removal  of  rock  reefs,  bowlders,  projecting 
rocky  points,  etc.,  the  existence  of  which  before  the  improvement 
menaced  and  retarded  navigation. 

During  the  fiscal  year  ending  June  30, 1895,  $11,807.78  were  expended, 
principally  on  the  reefs  near  Bridgeport,  Guntersville,  and  on  Beards 
Beef.  The  channel  at  Boss  Towhead  was  also  diverted  from  a  broad 
and  shallow  one  to  a  more  narrow  one,  giving  a  good  depth  of  water 
at  all  times. 

d.  Decatur  to  Florence,  Ala,  (50  miles), — The  principal  obstructions 
to  navigation  in  this  section  of  the  river  were  the  Big. and  Little  Muscle 
shoals.  The  canal  around  Big  Muscle  Sboals  was  opened  to  navigation 
in  November,  1890,  and  navigation  through  Little  Muscle  Shoals  had 
been  rendered  practicable  several  years  before  by  the  construction  of 
wing  dams  to  confine  the  chaniieJ,  and  excavation. 

The  cost  of  these  improvements  at  the  time  of  opening  the  canal  was 
$2,817,341.18„and  $250,000  was  subsequently  expended  in  strengthen- 
ing the  canal,  building  lock  masters'  houses,  and  putting  the  work  in 
durable  condition. 

e.  Florence^  Ala,,  to  foot  of  Bee  Tree  Shoals  {30  miles), — Land 
amounting  to  221.23  acres  on  the  line  of  the  canal  around  Colbert 
Shoals  was  acquired  by  the  United  States  by  purchase  and  condemna- 
tion. 

The  abandonment  by  the  contractor,  Tere  A.  Clark,  of  his  contract 
caused  its  annulment  and  the  prosecution  of  the  work  by  hired  labor. 
Much  delay  was  caused  by  preserving  the  lock  pit,  which  had  been 
partially  excavated  by  the  contractor  (70,000  cubic  yards  of  material 
having  been  removed),  from  falling  in;  and  before  this  could  be  accom- 
plished the  levee  gave  way  and  the  pit  was  flooded.  Since  then  the 
work  of  preparation  for  construction  of  lock  pit  has  been  as  vigorously 
prosecuted  as  possible  under  the  unavoidable  delays  in  procuring  plant, 
and  a  large  amount  of  work  has  been  accomplished — chiefly  in  pur- 
chasing and  putting  up  plant  at  Biverton  and  at  the  Cherokee  quarry; 
consisting  of  derricks,  traveling  cableway,  hoisting  engines,  construc- 
tion of  spur  track,  testing  cement,  completing  detailed  designs  for  con- 
struction ^  erecting  levee,  excavating  sand  and  gravel  from  lock  pit,  etc. 
Preparation  of  foundations  has  begun  and  the  cutting  of  dimension 
stone  at  lock  site  is  well  under  way. 
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/,  Foot  of  Bee  Tree  Shoals^  A  lahama^  to  Paduoahj  Ky.  (225  miUs). — ^With 
tbe  exception  of  removiDg  snags,  the  only  work  done  in  thisportion  of 
the  river  was  near  the  mouth,  at  Livingston  Point,  which  shelters  and 
almost  forms  the  harbor  of  Padncah,  Ey.  This  point  was  gradually 
being  reduced  by  erosion,  threatening  the  safety  of  the  harbor.  This 
danger  has  been  averted,  for  the  present  at  least,  by  protecting  the 
exposed  points  with  revetments  of  brush  and  piles  and  by  stone  dikes, 
which  must,  however,  be  repaired  and  extended  in  order  to  be  of  per- 
manent value. 

July  1,  1894,  balance  nnexpended i $421,697.09 

Amount  appropriated  by  act  of  August  17,  1894 400,000.00 

821,697.09 
June  30, 1895,  amoan  t  expended  during  fiscal  year 134, 959. 55 

July  1,  1895,  balance  unexpended 686,737.54 

July  1,  1895,  outstanding  liabilities 24,763.19 

July  1,  1895, balance  available 661,974.35 


Amount  (estimated)  required  for  completion  of  existing  project,  in- 
cluding Livingston  Point,  Kentucky 5, 412, 939. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1897 485,000.00 

Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  B  1.) 

2.  Operating  and  care  of  Muscle  Shoals  Canal^  Tennessee  BttJcr.— The 
canal  has  been  in  constant  use  since  it  was  opened  to  navigation  Nov- 
ember 10, 1890.  The  number  of  steamboats  and  barges,  exclusive  of 
small  craft  and  Government  boats  engaged  in  the  improvement  of  the 
Tennessee  Hiver  and  care  of  canal,  that  used  the  canal  during  the  year, 
was  67,  with  a  tonnage  of  5,810.  A  dredge  was  kept  constantly  employed 
removing  sediment  and  in  straightening  and  widening  a  part  of  the 
canal  where  two  .sharp  curves  interfered  with  the  passage  of  vessels. 

There  were  removed  in  this  way  26,295  cubic  yards  of  material;  large 
quantities  of  drii't  logs  were  also  removed  during  the  year. 

The  total  expenses  during  the  year,  including  outstanding  indebted- 
ness, amounted  to  $64,793.11. 

(See  Appendix  B  B  2.) 

3.  Hiwassee  River ^  Tennessee. — [This  work  was  in  the  charge  of  Capt. 
John  Biddle,  Corps  of  Engineers,  until  January  14, 1895.J  This  stream 
rises  in  the  Blue  Eidge  in  Korth  Carolina  and  Georgia.  It  flows  in  a 
west-northwest'Crly  direction,  and  enters  the  Tennessee  Biver  about  35 
miles  above  Chattanooga,  and  148  miles  below  Knoxville.  On  exami- 
nation made  in  1874  the  channel  was  found  to  be  obstructed  by  rock 
reefs,  gravel  bars,  snags,  and  overhanging  trees. 

The  present  project  consists  in  narrowing  the  waterway  at  the  shoal 
places  by  building  wing  dams  and  excavating  the  reefs  and  gravel  bars 
and  removing  surface  obstructions  so  as  to  secure  a  channel  40  feet 
wide  and  2  feet  deep  at  ordinary^  low  water  from  Savannah  Ford  to  the 
mouth  of  the  river,  about  43  miles. 

The  amount  expended  to  June  30, 1894,  including  outstanding  indebt 
«duess,  was  $36,450.11,  and  has  resulted  in  a  partial  improvement  of 
the  river,  securing  an  increased  depth  in  channel  and  the  removal  of 
surface  obstructions,  principally  below  Charleston,  Active  operations 
were  suspended  in  September,  1892,  the  funds  available  for  channel 
work  being  then  exhausted. 
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No  appropriations  have  been  made  for  this  work  since  1890. 
July  1, 1894/balauce  unexpended $72.93 

July  1,1895,  balance  unexpended 72. 9S 

July  1,1895,  outstanding  liabilities 23.04 

July  1, 1895,  balance  available 49.89 

(See  Appendix  B  B  3.) 

4.  French  Broad  River ^  Tennessee. — [This  work  was  in  the  charge  of 
Capt.  John  Biddle,  Corps  of  Kngineers,  untirjanuary  14, 1896.]  This 
stream  rises  on  the  western  slopes  of  the  Blue  Ridge  in  North  Carolina, 
and  enters  the  State  of  Tennessee  at  Paint  Bock,  and  after  a  course  of 
121  miles  in  that  State  joins  the  Holston,  4J  miles  above  Knoxville. 
thus  forming  the  Tennessee  River.  By  examinations  made  in  1871  ana 
1875  the  river  was  found  to  be  obstructed  by  rock  reefs,  sand  and  gravel 
bars,  and  surface  obstructions,  such  as  bowlders,  snags,  and  overhang- 
ing trees.  It  was  not  deemed  practicable  to  improve  the  river  above 
Lead  vale,  but  from  this  point  to  the  mouth,  a  distance  of  about  90 
miles,  it  is  projected  to  remove  all  surface  obstructions,  and  by  exca- 
vation and  use  of  wing  dams  to  secure  for  this  distance  a  channel  depth 
of  2^  feet  at  ordinary  low  water.  Above  the  mouth  of  Nolichucky 
River  (Leadvale)  to  the  boundary  line  of  Tennessee  and  North  Carolina 
a  system  of  locks  and  dams  is  the  only  feasible  improvement,  but  the 
amount  of  commerce  does  not  warrant  such  an  expenditure. 

The  amount  expended  to  June  30, 1894,  including  outstanding  indebt- 
edness, was  $63,523.86.  This  expenditure  has  resulted  in  the  improve- 
ment of  ten  of  the  principal  obstructions  below  Dandridge,  by  deepen- 
ing and  clearing  the  channel,  constructing  and  modifying  wing  dams 
and  revetting  the  banks  where  necessary.  At  Seven  Island  Shoals  the 
improvements  have  made  upstream  navigation  ix)ssible  at  lower  stages 
of  the  river.  A  general  deepening  of  the  channel  from  6  to  10  inches 
has  been  obtained.  At  Bryant  Shoals  navigation  has  been  greatly 
improved ;  at  Hanging  Rock  Shoals  the  channel  has  been  changed  from 
the  north  to  the  south  side  of  Brabson  Island,  and  the  new  channel 
was  cleared  of  obstructions  without  detentions  of  boats;  eight  dams 
were  built  aggregating  a  length  of  2,694  linear  feet,  and  old  dams 
repaired.    The  work  done  has  proved  effective. 

During  the  fiscal  year  1894  channel  work  was  continued,  and  consisted 
in  excavating  rock  at  Nichols  Reef;  building  check  dam  and  180  feet 
of  spur  dam,  repairing  and  extending  old  dams,  and  revetting  bank  at 
Hanging  Rock  Shoals ;  building  riprap  dam  at  Denton  Shoals ;  strength- 
ening old  dams  and  building  new  spur  dam  from  right  bank  just  below 
Zimmerman  Ford. 

The  amount  expended  during  the  fiscal  year  was  $792.95. 

July  1, 1894,  balance  unexpended $361. 33 

Amount  appropriated  by  act  of  August  17,  1894 *  6, 000. 00 

6, 361. 38 
June  30,  1895,  amoun t  expended  duri  ng  fiscal  year 792. 95 

July  1, 1895,  balance  unexpended 5,568.38 

July  1, 1895,  outstanding  liabilities 1,134.83 

July  1,  1895,  balance  available 4,433.55 


*  Of  the  appropriation  of  $7,000  made  by  the  river  and  harbor  act  of  August  17, 
1894,  for  improving  French  Broad  and  Little  Pigeon  rivers,  $6,000  has  been  allotted 
to  the  French  Broad  Kiver. 
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f  Amount  (estimated)  required  for  completion  of  existing  project $82, 000. 00 
Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1897      5, 000^  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  B  4.) 

5.  Little  Pigeon  River ^  Tennessee. — [This  work  was  in  the  charge  of 
Capt.  John  Biddle,  Corps  of  Engineers,  until  January  14, 1895.]  Little 
Pigeon  River  is  formed  by  the  junction  of  its  Bast  Fork  and  South  Fork 
at  Sevierville,  in  East  Tennessee,  flows  in  a  northwesterly  direction  for 
about  5  miles,  and  empties  into  the  French  Broad  River  about  32  miles 
above  Knoxville.  The  stream  is  obstructed  by  rock  and  gravel  shoals 
and  rapids,  and  the  object  of  its  improvement  would  be  to  facilitate 
navigation  during  medium  and  higher  stages. 

An  examination  of  the  river  was  made  under  the  provisions  of  river 
and  harbor  act  of  September  19, 1890,  and  the  reports  thereon  were 
printed  as  House  Ex.  Doc.  No.  159,  Fifty-first  Congress,  second  session, 
and  as  Appendix  E  E  8,  Annual  Report  Chief  of  Engineers,  1891. 

The  river  and  harbor  act  of  July  13, 1892,  provided  that  of  the  $15,000 
appropriated  for  improving  French  Broad  River,  $1,000  "may  be  used 
in  removing  the  bar  or  shoal  in  Little  Pigeon  River."  This  sum  has 
been  allotted  for  the  removal  of  the  bar  near  the  mouth  of  the  river, 
described  as  the  only  bad  shoal  below  Catlettsburg.  The  work  of  reduc- 
ing the  obstructive  character  of  the  shoal  below  Catlettsburg  was  begun 
in  October  at  Gass  Reef  by  removing  about  90  cubic  yards  of  rock  from 
the  channel  and  placing  the  same  in  riprap  dam.  The  large  dam  in 
slough  just  above  the  mouth  of  river  was  repaired,  and  three  small  dams 
built  across  the  small  slough  on  the  left  bank,  thus  holding  up  the  water 
in  mouth  of  river  and  flooding  the  shoal  above, 

Nothing  was  expended  during  the  fiscal  year. 

July  1, 1894, balance  unexpended $366.90 

Amount  appropriated  by  act  of  August  IT,  1894 **  1,000.00 

July  1, 1895,  balance  unexpended 1,366.90 

(  Amount  (estimated)  required  for  completion  of  existing  project 8, 000. 00 

<  Submitted,  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  4.) 

6.  Clinch  Biver^  Tennessee. — [This  work  was  in  the  charge  of  Capt. 
John  Biddle,  Corps  of  Engineers,  until  January  14, 1895.]  This  stream 
rises  in  the  Cumberland  Mountains,  in  Virginia,  and  after  following  a 
southwesterly  course  empties  into  the  Tennessee  River  at  Kingston, 
104  miles  above  Chattanooga.  About  230  miles  of  the  river  flows  in 
the  State  of  Tennessee. 

An  examination 'was  made  in  1875,  when  the  channel  obstructions 
were  found  to  be  rock  reefs,  sand  and  gravel  bars,  snags,  and  overhang- 
ing trees. 

The  present  project  provides  for  channel  excavation,  removing  sur- 
face obstructions,  and  the  construction  of  wing  dams,  so  as  to  secure  a 
safe,  navigable  channel  of  2  feet  at  ordinary  low  water  from  mouth  of 
river  to  Clinton,  about  70  miles,  and  of  IJ  feet  from  Clinton  to  Haynes 
or  Walkers  Ferry,  about  75  miles;  but  from  Haynes  to  the  Tennessee 

*  Of  the  appropriation  of  $7,000  made  by  the  river  aud  harbor  act  of  August  17, 
1894,  for  improving  French  Broad  and  Little  Pigeon  rivers,  $1,000  has  been  aUotted 
to  Little  Pigeon  River. 
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State  line,  85  miles,  the  only  work  practicable  is  to  remove  the  loose 
rock  and  reduce  the  rock  ledges,  thus  to  assist  flat-boat  navigation 
during  "  rain  tides." 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending- 
June  30, 1894,  including  outstanding  indebtedness,  was  $36,710.54,  and 
has  resulted  in  securing  a  reduction  of  the  rock  reefs,  the  removal  of 
snags,  drift,  etc.,  brouglit  down  by  the  annual  floods,  and  the  construc- 
tion of  several  heavy  riprap  dams  above  and  below  Haynes.  A  safe 
channel  was  secured  at  stages  of  the  water  from  2  to  3  feet  lower  than 
before  tne  improvements  were  begun.  Special  advantages  in  the  lower 
river  have  been  gained  at  Cloud  Shoals,  Hibb  Shoals,  Black  Shoals, 
Bletcher  Shoals,  and  at  Llewellyn  Shoals.  At  the  last-named  obstruc- 
tion safe  navigation  is  reported  possible  at  a  stage  of  water  from  1  foot 
to  IJ  feet  lower  than  before  the  work  of  1892  was  begun.  Some  improve- 
ments were  also  made  in  1892  in  the  channel  at  Youngs  Island.  Above 
Haynes  improvements  were  made  at  Hunter  Shoals,  Sycamore  Shoals, 
Hopson  Shoals,  and  Straight  Shoals. 

Partial  examinations  were  made  below  the  mouth  of  Powell  River, 
and  later  below  the  mouth  of  Emory  River,  to  ascertain  in  part  what 
is  necessary  to  be  done  to  improve  the  channel  and  obtain  a  navigable 
2-foot  low-water  depth. 

No  channel  work  was  practicable  during  the  last  fiscal  year  until 
November,  1893,  when  a  little  work  was  done  by  building  a  riprap  dam 
near  Givens  Ford,  about  one-half  mile  below  mouth  of  Emory  River. 

The  amount  expended  during  the  present  fiscal  year  was  $177.50. 

Jnly  1,  1894,  balauce  unexpended $2, 318.30 

Amount  appropriated  by  act  of  August  17,  1894 2,500.00 

4, 818. 30 
June  30,  1895,  amount  expended  during  fiscal  year 177. 50 

July  1,  1895,  balance  unexpended 4,640.80 

July  1,  1895,  outstanding  liabilities 31.34 

July  1,  1895,  balance  available 4,609.46 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  B  6.) 

IMPROVEMENT  OF    OHIO   BIYEB    ANp    OF    MUSKINGUM   BIVEB,   OHIO* 

Tliis  district  was  in  tbe  charge  of  Lieut.  Col.  Amos  Stickney,  Corps 
of  Engineers,  with  Capt.  William  C.  Langfitt,  Corps  of  Engineers,  under 
his  immediate  orders. 

i.  Ohio  Biver, — The  following  is  a  summary  of  the  work  done  during 
the  fiscal  year: 

Dam  between  Davis  and  Neville  Islands, — The  floods  of  tbe  previous 
winter  having  washed  out  some  of  the  paving,  it  was  replaced  and  dam 
put  in  good  condition. 

Logstown, — Of  the  works  recommended  for  this  place  by  a  Board  of 
Engineers,  the  main  dike  and  the  training  dike  at  the  end  of  the  main 
dike,  unfinished  at  last  report,  were  completed.  The  remains  of  an  old 
dike  put  in  in  1832,  reported  as  removed  in  1868,  were  found  to  lie 
diagonally  across  the  proposed  channel  and  prevented  the  continuance 
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of  tbe  scour  already  caused  by  the  dike.  That  portion  of  the  old  dike 
lying  in  the  channelway  was  removed.  Further  work  will  probably 
be  necessary  to  render  navigation  safe  and  easy  at  this  point. 

Clusters  Islands. — Work  on  the  four  dikes  and  dam  projected  for  this 
place,  and  which  was  in  progress  at  the  close  of  the'  last  fiscal  year, 
was  completed  September  28, 1894.  Dredging  to  aid  the  action  of  the 
dikes  on  the  compact  gravel  was  resumed  November  12,  and  between 
that  date  and  the  28th  17,678  cubic  yards  of  material  was  removed. 
While  the  channel  has  been  materially  improved,  further  work  may  be 
necessary.    An  examination  will  soon  be  made  to  determine  this. 

Marietta  Island. — The  dam  between  this  island  and  the  West  Vir- 
ginia shore,  by  backing  up  the  water  above  it,  caused  a  cross  current 
which  had  cut  a  cross  channel  and  was  washing  away  the  head  of  the 
island.  It  was  also  causing  an  erosion  of  the  Ohio  shore  opposite,  and 
was  troublesome  to  navigation.  To  stop  these  injurious  effects  a  dam 
was  built  across  the  cut  channel  and  the  head  of  the  island  protected 
so  far  as  necessary,  1,479.9  cubic  yards  of  stone  being  used.  Eecent 
examination  shows  that  the  work  is  producing  good  effects. 

Foot  of  Blennerhassetts  Island. — ^The  crossing  at  the  foot  of  this 
island  has  been  much  complained  of  by  boatmen.  The  works  projected 
for  its  improvement  consist  of  one  dike  and  dredging  a  channel 
through  the  bar.  The  dredging  has  been  finished,  11,680  cubic  yards 
of  gravel  being  removed.  The  dike,  about  650  feet  in  length,  is  well 
under  way.    The  channel  has  been  greatly  benefited. 

Ice  piers. — The  river  and  harbor  act  of  August  17, 1894,  provided  for 
the  construction  of  an  ice  pier  at  or  near  Syracuse,  Ohio,  or  Hartford, 
W.  Va.,  an  additional  pier  at  Middleport,  Ohio,  and  enlarging  and 
improving  the  existing  one  at  Pomeroy,  Ohio.  The  necessary  surveys 
have  been  made;  project  for  the' work  is  nearing  completion. 

Guyandoite  Bar. — The  work  projected  for  the  improvement  here  con- 
sists of  the  construction  of  four  dikes  aiul  dredging.  The  dikes  are 
well  underway  and  the  dredging  is  in  progress.  Satisfaction  has  been 
expressed  with  the  work  so  far  done,  and  a  good  low-wat^r  channel  is 
exi)ected  on  its  completiou. 

Rock  Bar  at  motith  of  LicMng  River. — Work  on  this  bar,  so  far  as 
funds  would  x>ermit,  was  carried  on  October  to  December,  1894,  and 
during  June,  1895,  and  is  still  in  progress.  A  total  of  6,882.64  cubic 
yards  of  material  was  removed  and  much  more  blasted  ready  for  the 
dredge.    The  method  used  has  again  shown  itself  extremely  economical. 

Medoc  Bar. — ^The  work  projected  here  consists  of* the  construction  of 
one  dike,  and  the  removal  of  a  portion  of  a  dike  built  in  1871.  The  latter 
was  removed  by  dredge  work,  and  the  body  or  core  of  the  new  dike  was 
constructed  of  material  removed  from  the  rock  bar  at  mouth  of  Licking 
River.  Good  effects  from  this  work  are  observed,  the  channel  being 
greatly  improved  both  in  direction  and  depth.  An  examination  will  be 
made  soon  to  determine  definitely  what  changes  have  taken  place. 

Gunpowder  Bar. — The  work  projected  consists  of  the  construction  of 
two  dikes,  their  scouring  action  to  be  aided  by  dredging.  The  dikes 
are  nearing  completion,  but  the  dredging  has  not  yet  been  commenced. 

Flint  Island. — The  work  projected  consists  of  the  construction  of  five 
dikes  and  dredging  a  channel  through  the  bar.  Three  of  the  dikes  are 
under  contract  and  work  on  them  is  in  progress.  The  dredging  has 
been  completed  by  the  removal  of  14,750  cubic  yards  of  material.  An 
examination  is  in  progress  to  ascertain  the  changes  taking  place. 

French  Island. — Work  on  the  two  dikes  and  dam  projected  for  the 
improvement  here,  and  which  was  in  progress  at  the  close  of  the  last 
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fiscal  year, was  completed  in  November,  1894.  The  removal  of  the  por- 
tion of  the  old  1832  dike,  also  in  progress  at  date  of  last  report,  proved 
mnch  more  troublesome  and  expensive  than  was  anticipated,  the  dike 
being  much  longer  and  wider  than  the  records  indicated.  Its  complete 
removal,  however,  is  necessary,  and  a  dredging  plant  is  now  engaged 
on  that  work.  Favorable  changes  have  been  noted  in  the  channel,  and 
a  good  low-water  channel  is  anticipated  this  season. 

Vanada  Beef  and  Falls  Slough  Crossing, — The  works  projected  for  the 
improvement  of  these  points,  which  are  about  IJ  miles  apart,  consist 
of  one  dike  at  each  place,  together  with  dredging  to  supplement  and 
aid  their  action.    The  dikes  are  both  under  construction. 

Scuffleiown  Bar. — Work  under  contract  on  the  two  dikes  projected 
here,  reported  as  in  progress  at  date  of  last  report,  was  completed  in 
December,  1894.  The  effect,  so  far  as  observed,  has  been  good.  A 
further  examination  will  be  made  as  soon  as  possible,  after  a  favorable 
stage  of  river  occurs. 

Cut-off  near  JEvansville,  Ind. — The  river  and  harbor  act  of  Augast  17, 
1894,  provided  funds  for  preventing  a  cut-off  in  the  river  supposed  to 
be  threatening  near  Evansville,  Ind.  The  necessary  survey  for  deter- 
mining the  best  method  of  carrying  out  the  work  has  been  made. 

Three-Mile  Island. — The  works  projected  here  consist  of  the  construc- 
tion of  six  dikes,  which  are  all  under  contract,  and  work  on  them  is  in 
progress.  In  July,  1894,  a  dredged  cut  was  made  through  the  bar,  1,300 
feet  long,  35  feet  wide,  to  a  depth  of  4  feet  below  low  water.  This  work 
materially  aided  navigation  during  the  remainder  of  the  low-water 
season. 

Levee  at  Shatcneetown^  III. — As  required  by  the  river  and  harbor  act 
of  August  17, 1 894,  this  levee  has  been  strengthened  and  revetted  where- 
ever  necessary,  all  necessary  repairs  made,  and  the  levee  put  in  good 
condition  throughout.    No  further  work  is  needed. 

Bar  at  mouth  of  Tradewater  Biver. — Work  under  contract  on  the  dike 
projected  here,  and  which  was  suspended  at  the  close  of  the  last  fiscal 
year,  was  resumed  on  August  23, 1894,  and  the  dike  was  completed  for 
a  length  of  1,879  feet  November  27, 1894.  when  the  contract  was  annulled 
by  mutual  agreement,  the  completion  or  the  dike  to  the  length  contem- 
plated in  the  original  project  being  held  in  abeyance,  pending  future 
observations  on  the  scouring  induct  and  effects  on  the  proposed  chan- 
nel way.  The  dike  has  produced  an  enlargement  of  the  channel  behind 
the  bar,  and  by  removing  a  hard  gravel  bar  lying  in  the  way  a  good 
low-water  channel  will  be  produced.  A  portion  of  this  bar  was  removed 
in  November  and  December,  1894,  and  the  United  States  snag  boat 
removed  in  December  some  wrecks,  snags,  and  bowlders.  A  dredging 
fleet  has  been  at  work  there  since  May  17, 1895.  It  is  believed  that  in 
a  short  time  an  excellent  low-water  channel  will  be  obtained.* 

Mound  City,  III. — Work  under  contract  for  the  construction  of  the  two 
dikes  projected,  reported  as  suspended  at  the  close  of  the  last  fiscal 
year,  was  resumed  and  completed  so  far  as  possible  in  November,  1894, 
the  river  not  having  fallen  sufficiently  throughout  the  season  to  permit 
all  the  work  designed.  The  dikes  are,  however,  practically  as  efficient 
so  far  as  their  effect  on  the  channel  is  concerned,  as  if  completed,  all 
the  stonework  having  been  put  in  place.  Dredging  was  done  here 
between  September  26, 1895,  and  December  18,  1895,  making  a  cut 
through  the  bar  and  removing  some  high  areas  in  the  channel  way. 
This  dredging  helped  navigation  materially,  but  was  much  hampered 
by  finding  a  hard  conglomerate  which  requires  drilling  and  blasting  for 
its  removal.    Further  work  is  required. 
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Operations  of  Ae  United  States  dredges. — At  the  beginning  of  the 
present  flsetl  year  the  United  States  dredges  were  in  Pittsburg  Har- 
bor. Tiiey  worked  there  and  at  other  places  throughout  the  season, 
Cg  into  winter  quarters  in  the  mouth  of  the  Muskingum  River  in 
smber,  1894.  After  making  the  necessary  repairs,  work  was  again 
resumed  in  May,  1895,  and  at  the  close  of  the  year  they  were  at  work 
at  Guyandotte  Bar.  They  removed  during  the  year  a  total  of  216,584 
cubic  yards  of  material,  besides  a  large  number  of  snags,  rocks,  piles, 
etc.  Their  work  everywhere  was  beneficial,  and  especially  so  in  Pitts- 
burg Harbor  and  at  Guyandotte  Bar. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1894,  was  $5,313,319.70. 

July  1, 1894,  balance  unexpended $187, 593. 47 

Amount  appropriated  l>y  act  of  August  17, 1894 250,000.00 

437, 593. 47 
June  30, 1895,  amount  expended  during  fiscal  year 133, 031. 81 

July  1, 1895,  balance  unexpended 304,561.66 

July  1, 1895,  outstanding  liabilities $36,354.38 

July  1, 1895,  amount  covered  by  uncompleted  contracts 45, 443. 35 

81,797.73 

July  1, 1895,  balance  available *222,763.93 

i  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897  450,000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  C  0  1.) 

2,  Operating  snag  boat  on  the  Ohio  River. — The  boat  worked  during 
the  fiscal  year  from  July  2  to  December  19, 1894,  and  from  June  20  to 
June  30, 1895,  removing  in  this  time  l^^Ol  snags,  52  wrecks,  2,182  cubic 
yards  of  stone,  and  2  leaning  trees.  The  need  for  a  larger  appropria- 
tion for  this  work  is  again  decidedly  shown  by  the  operations  of  this 
year.  Owing  to  lack  of  ftinds  the  boat  could  not  start  out  until  the 
beginning  of  the  fiscal  year.  As  a  result  the  water  got  so  low  that  she 
failed  to  reach  the  head  waters,  and  in  coming  back  downstream  she 
grounded  on  a  bar  and  was  detained  there  for  almost  two  and  a  half 
months.  Fortunately,  there  was  sufficient  work  in  the  vicinity  to  keep 
the  crew  busy  in  removing  a  large  number  of  rocks  and  bowlders,  many 
of  them  of  large  size,  seriously  obstructing  the  channel  over  a  distance 
of  24  miles.  Total  distance  traveled  was  2,015  miles.  The  officer  in 
charge  again  earnestly  recommends  that  the  amount  of  money  to  be 
made  applicable  to  this  work  and  the  removal  of  wrecks  each  year  be 
increased,  as  the  amount,  $25,000  per  year,  now  provided  by  the  per- 
manent annual  appropriation  made  by  act  of  September  19, 1890,  is  pot 
sufficient  to  keep  the  snag  boat  fully  employed  and  in  repair.     An 

*The  item  in  the  river  and  harbor  act  of  August  5, 1886,  making  an  appropriation 
of  $375,000  for  improving  the  Ohio  River,  provides  that  $37,500  '*or  so  much  thereof 
as  may  be  necessary,  of  said  appropriation,  shall  be  expended  in  constructing  five 
ice  piersy  pursuant  to  the  present  or  prospective  plans  of  the  Chief  of  Engineers,  at 
or  near  the  following  places,  to  wit :  One  at  Pomeroy,  Ohio ;  one  at  Middleport,  Ohio; 
one  at  GallipoliS;  Ohio;  and  one  at  Ironton,  Ohio;  and  one  at  Ashland,  Ky.,  on  the 
south  side  of  the  Ohio  River.^' 

All  of  the  ice  piers  in  question  have  been  completed  with  the  exception  of  the  one 
at  Ashland,  Ky.,  for  which  it  was  found  impossible  to  secure  the  relinquishment  of 
riparian  rights  required  by  law.  Under  these  circumstances  it  is  recommended  that 
the  unexpended  balance  of  this  allotment  of  $37,500,  amounting  to  $11,402.52,  still 
accounted  for  as  available  Jul^"*  1, 1895,  be  returned  to  the  fund  available  for  the 
general  improvement  of  the  Ohio  River. 
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iDcrease  to  $50,000  per  year  would,  it  is  believed,  enable  this  service  to 
add  greatly  to  the  safety  of  navigation,  and  make  it  satisfactory  to  the 
river  interests.    The  amount  expended  on  the  work  to  the  close  of  the 
fiscal  year  ending  June  30, 1894,  was  $85,427.40. 
(See  Appendix  C  0  2.) 

3.  Operating  and  care  of  Davis  Island  Dam^  Ohio  River ^  near  Pittsburg^ 
Pa. — This  dam  was  built  to  test  the  adaptability  of  the  system  of  mov- 
able dams  to  the  peculiar  conditions  of  the  Ohio  River  and  to  the  spe- 
cial character  of  the  commerce  that  navigates  it.  It  was  intended  to 
be  the  first  step  in  the  radical  improvement  of  the  Ohio  River  designed 
to  give  a  minimum  depth  of  6  feet  at  all  times,  except  when  ice  was 
running.  The  experiment  has  been  successful,  the  dam  having  proved 
itself  of  immense  benefit  to  commerce  in  every  way  and  meeting  the 
approval  of  all  river  men.  During  the  fiscal  year  the  lock  and  dam 
have  been  successfully  operated  without  interference  with  navigation. 
The  dam  has  been  raised  and  lowered  twice,  and  has  been  up  204  days 
during  the  fiscal  year.  The  cost  of  operating  and  care  of  the  dam  dur- 
ing the  year  was  $13,054.54. 

(See  Appendix  C  0  3.) 

4.  Movable  dam  in  Ohio  River  below  mouth  of  Beaver  River^  Pennsyl- 
vania.— Work  of  construction  progressed  satisfactorily  during  the 
season,  about  80  per  cent  of  all  work  being  completed.  On  January  7^ 
1895,  a  sudden  rise  carried  away  about  33()  feet  of  the  cofferdam,  which 
was  old  and  deteriorated.  The  loss  was  of  small  importance,  as  the 
construction  of  two  short  spurs  connecting  each  end  of  the  break  with 
the  completed  part  of  the  river  wall  again  inclosed  all  work  to  be  done. 

Movable  Dam  No.  2y  Ohio  River. — The  river  and  harbor  act  of  July  13, 
1892,  provided  for  the  use  of  so  much  of  the  money  appropriated  for 
the  movable  dam  at  Beaver  as  might  be  necessary  for  making  a  survey 
for  the  location  of  a  dam  (No.  2)  and  for  obtaining  title  to  the  land.  The 
survey  has  been  made. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1894,  was  $270,855.56. 

July  1,  1894,  balance  unexpended : $79, 144. 44 

Amount  appropriated  by  act  of  August  17,  1894 75,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  2, 1895 150, 000. 00 

304,144.44 
June  30,  1895,  amount  expended  during  fiscal  year 75, 201. 37 

July  1, 1895,  balance  unexpended 228,943.07 

July  1, 1895,  outstanding  liabilities $6,849.38 

July  1, 1895,  amount  covered  by  uncompleted  contracts 17, 428. 59 

-24,277.97 

July  1, 1895,  balance  available 204,665.10 

{Amount  (estimated)  required  for  completion  of  existing  project ^25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  C  4.) 

5.  Ice  harbor  at  mouth  of  Muskingum  River j  Ohio. — The  object  of  this 
work  wa«  to  furnish  a  place  of  refuge  for  Ohio  River  craft  during  ice 
floods.  The  project  was  the  construction  of  a  large  lock  through  Dam 
No.  1,  Muskingum  River,  to  permit  Ohio  River  vessels  to  pass  into  the 
pool.  There  has  been  expended  thereon  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1894,  $327,960.39.    The  lock  is  now  practically 
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completed,  with  the  exception  of  the  machinery  for  operating  the  gates 
a^d  a  small  amount  of  masonry  required  to  finish  the  lock  walls.  The 
lock  can  not  be  made  available  for  the  larger  class  of  steamboats  that 
usually  navigate  the  Ohio  and  Muskingum  rivers  until  the  bridge  of 
the  Baltimore  and  Ohio  Southwestern  Railroad  Company  just  below  it 
has  been  changed.  The  river  and  harbor  act  of  August  17, 1894,  pro- 
vides for  the  completion  of  the  lock  and  the  alteration  of  the  bridge. 
The  expense  of  completing  the  lock  is  to  be  met  from  the  balance 
remaining  to  the  credit  of  the  "  Taylorsville  lock  appropriation"  (im- 
proving Muskingum  River).  Under  the  act  the  railroad  company  is 
to  make  the  changes  required  in  the  superstructure  and  the  United 
States  is  to  perform  the  remainder  of  the  necessary  work.  Payment 
is  to  be  made  from  the  funds  available  for  the  care  and  maintenance  of 
public  works.  The  work  to  be  done  by  the  United  States  has  been 
commenced. 

July  1,  1894,  balance  unexpeDded $30. 68 

June  30, 18^,  amount  expended  during  fiscal  year 4. 86 

July  5, 1895,  balance  unexpended 25. 82 

(See  Appendix  C  C  5.) 

6,  Muskingum  River ^  Ohio. — This  report  is  limited  to  work  carried  on 
uiider  the  appropriation  of  $102,000  by  act  of  August  11, 1888,  for  the 
construction  of  a  lock  at  Taylorsville  and  the  reconstruction  of  the  lock 
at  Zanesville,  Ohio.  The  lock  at  Taylorsville  is  practically  completed, 
with  the  exception  of  the  machinery  for  operating  the  gates,  but  this 
lock  can  not  be  made  available  until  a  draw  is  placed  in  the  county 
bridge  just  below  it.  The  river  and  harbor  act  of  August  17, 1894, 
however,  made  provision  for  altering  this  bridge,  the  superstructioii 
to  be  changed  by  the  county,  the  remaining  necessary  work  to  be  done 
by  the  United  States,  payment  therefor  to  be  made  from  the  funds 
available  for  the  care  and  maintenance  of  public  works.  Plans  for  the 
work  to  be  done  by  the  United  States  have  been  made.  The  act  of 
August  17, 1894,  also  provided  for  a  survey  of  the  Muskingum  River 
from  Zanesville  to  Dresden,  to  determine  the  cost  of  extending  slack- 
water  navigation  to  the  latter  point.  The  survey  was  made  and  report 
submitted  by  Lieutenant-Colonel  Stickney  under  date  of  February  27, 
1895.  The  estimated  cost  of  the  extension  is  $110,000,  exclusive  of  the 
cost  of  altering  a  bridge  spanning  the  river  between  the  two  i)oints. 
The  river  and  harbor  act  of  August  17, 1894,  provided  that  the  funds 
remaining  to  the  credit  of  this  work  should  be  used  in  making  the  sur- 
vey just  mentioned,  in  completing  the  Taylorsville  Lock,  and  in  com- 
pletion of  the  ice  harbor  at  the  mouth  of  the  river,  thus  diverting  funds 
which  would  be  available  for  alteration  of  the  Zanesville  locks  to  other 
purposes,  and  apparently  acquiescing  in  the  recommendation  of  1889 
that  these  alterations  be  indefinitely  postponed.  The  locks  can  be 
kept  in  operation  some  time  yet  without  costly  repairs.  The  amount 
expended  on  this  work  up  to  the  close  of  the  fiscal  year  1894  was 
$88,245.43. 

July  1, 1894.  balance  unexpended $13,754.57 

June  30, 1895,  amount  expended  during  fiscal  year 1,220.93 

July  1, 1895,  balance  unexpended 12,533.64 

July  1,1896,  outstanding  liabiUties 8.40 

July  1, 1895,  balance  available 12,525.24 

(See  Appendix  0  0  6.) 
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7,  Operating  and  care  of  locks  and  dams  on  Mvkskingum  River ^  Ohio. — 
As  originally  improved  by  the  State  of  Ohio,  11  dams  and  12  locly 
were  built  on  the  Muskingum  Eirer,  furnishing  continuous  navigation 
for  91  miles,  from  the  Ohio  Eiver  at  Marietta  to  Dresden,  where  a  con- 
nection was  made  with  the  Ohio  Canal  near  its  middle  point,  this  canal 
extending  from  the  Ohio  River  at  Portsmouth  to  Lake  Erie  at  Cleve- 
land. The  work  cost  the  State  of  Ohio  about  $1,500,000.  The  lock 
and  dam  above  Zanesville  is  now  in  a  state  of  ruin,  but  the  75  miles  of 
slack  water  between  the  Ohio  Biver  and  Zanesville  has  always  been 
maintained.  On  this  piece  of  river  there  are  10  dams,  11  locks,  and  5 
lateral  canals,  with  a  total  length  of  3g  miles.  The  repairs  to  locks 
and  dams  contemplated  in  the  project  for  fiscal  year  have  been  com- 
X)leted  and  necessary  incidental  work  done.  The  dikes  built  during 
the  preceding  year  to  prevent  washing  below  some  of  the  dams  have 
proved  very  successful,  and  no  further  trouble  is  anticipated.  Good 
navigation  was  maintained  during  the  past  season  and  the  river  and 
structures  are  in  good  condition.  Through  na\igation  was  suspended 
sixty-four  days  the  ]>ast  winter  by  ice;  otherwise  there  was  no  stoppage. 
The  bridges  at  Taylorsville  and  Marietta  still  constitute  great  obstruc- 
tions to  navigation  on  the  Muskingum  River,  the  first  named  prevent- 
ing the  use  of  the  new  lock  at  Taylorsville  and  the  latter  preventing 
the  larger  class  of  boats  from  entering  the  lock  and  ice  harbor  at  Mari- 
etta and  causing  much  inconvenience  and  danger  to  smaller  boats. 
The  river  and  harbor  act  of  August  17, 1894,  provides  that  the  changes 
in  these  bridges  shall  be  made,  the  United  States  to  do  all  the  neces- 
sary work  except  that  of  the  superstructures.  The  changes  required 
in  both  cases  is  the  substitution  of  a  draw  for  a  fixed  span,  and  the 
United  States,  under  the  act,  is  to  build  the  pivot  piers  required,  together 
with  the  guiding  and  protecting  structures  extending  above  and  below 
the  piers.  This  work  has  been  commenced.  The  United  States  dredge 
and  towboat  have  been  usefully  employed  during  the  year  in  various 
operations  for  the  maintenance  of  good  channels. 

The  cost  of  operating  and  care  of  these  works  during  the  year  was 
$41,851.07. 
(See  Appendix  C  0  7.) 

8.  Removing  sunhen  vessels  or  craft  obstructing  or  endangering  naviga* 
tion. — On  January  21, 1896,  two  barges  of  coal  were  wrecked  at  Phil- 
lissi  Island,  Ohio  Biver,  one  of  which  lay  broadside  across  the  channel. 
Written  abandonment  being  given  by  the  owner,  the  barge  obstructing 
the  channel  was  removed. 

(See  Appendix  C  C  8.) 

EXAMINATION  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examination  and  surveys  of  the  following  localities 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  engineer, 
Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers,  and  reports  tSereon 
submitted: 

1.  Preliminary  examination  at  Ironton,  Ohio,  with  a  view  of  protecting 
the  Ohio  River  front  within  the  limits  of  the  city, — Lieutenant-Colonel 
Stickney  submitted  report  of  examination  January  12,  1895.  In  his 
opinion,  concurred  in  by  this  office,  the  locality  is  not  worthy  of  improve- 
ment by  the  General  Government.  The  report  was  transmitted  to  Con- 
gress and  printed  in  House  Ex.  I)(k%  Xo.  212,  Fifty-third  Congress, 
third  session.    (See  also  Appendix  C  C  9.) 
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2.  Survey  of  JEvansville  Harbor^  Indiana. — Lieutenant-Colonel  Stick- 
ney  submitted  report  of  survey  February  37, 1895.  The  work  recom- 
mended by  him  for  tbe  improvement  of  this  locality  is  the  construction 
of  a  series  of  dikes  to  properly  direct  and  confine  the  flow  of  the  river 
at  low  stages,  a  modification  of  the  existing  dike,  which  consists 
principally  in  reducing  its  height,  and  the  protection  of  the  caving 
bank  opposite  the  existing  dike,  at  a  total  estimated  cost  of  $39,592.25. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  352,  Fifty- third  Congress^hird  session.   (See  also  Appendix  C  C 10.) 

3.  Survey  of  Muskingum  River,  Ohio,  from  Zanesville  to  Dresden, — 
The  river  and  harbor  act  of  August  17, 1894,  provides  for  a  survey  of 
Muskingum  Eiver  from  Zanesville  to  Dresden  with  a  view  to  its 
improvement,  and  report  of  the  results  of  this  survey  was  submitted 
by  Lieutenant-Colonel  Stickney  under  date  of  February  27, 1895. 

The  object  of  this  improvement  is  to  extend  the  navigation  of  the 
Muskingum  Eiver  to  Dresden,  at  which  point  connection  would  be  made 
with  the  Ohio  Canal,  thus  forming  a  through  route  of  navigation  from 
Lake  Erie  at  Cleveland  to  the  Ohio  Eiver  at  Marietta,  and  Lieutenant- 
Colonel  Stickney  reports  that*  from  information  gained  by  this  survey, 
it  is  ascertained  that  to  provide  navigation  to  Dresden  with  channel 
not  less  than  6  feet  in  depth,  one  lock  and  dam  will  be  required  with  a 
lift  of  about  11  feet.  On  account  of  the  probability  of  small  damages 
to  be  paid  for  overflow  of  land  below  Symmes  Creek  and  some  dredg- 
ing necessary  below  the  site  selected  for  the  lock,  and  to  provide  for 
contingencies,  the  total  cost  of  the  work  proposed  is  estimated  at 
$110,000.    (See  Appendix  C  C  11.) 

Lieutenant-Colonel  Stickney  was  also  charged  with  the  duty  of  mak- 
ing surveys  of— 

1.  Harbor  at  EUzabethtown^  III. 

2.  Ohio  Rivery  movable  dams  numbered  3j  4,  and  5. 

The  reports  of  the  results  of  these  surveys  will  be  duly  submitted 
when  received. 

IMPROVEMENT  OF  CHEAT,  MONONGAHELA,  AND  ALLEQHANY  BIVEKS, 
WEST  VIRGINIA  AND  PENNSYLVANIA. 

This  district  was  in  the  charge  of  Maj.  E.  L.  Hoxie,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Monongahela  River,  West  Virginia  and  Pennsylvania. — The  seven 
lower  locks  and  dams  on  the  Monongahela  Eiver  belong  to  the  Monon- 
gahela Navigation  Company,  and  they  create  slack  water  from  Pitts- 
burg to  Dunkard  Creek,  a  distance  of  88  miles.  Locks  and  Dams  Nos. 
8  and  9  belonging  to  the  United  States,  continue  the  slack  water  to  Mor- 
gantown,  a  farther  distance  of  14  miles.  The  originaUy  adopted  proj- 
ect for  the  improvement  of  this  river  was  the  construction  of  two  locks 
and  dams  to  continue  slack  water  to  Morgan  town,  W.  Y  a.  This  improve- 
ment was  completed  in  1889. 

Lock  No.  10, — By  the  river  and  harbor  act  of  July  13, 1892,  the  sum 
of  $25,000  was  appropriated  for  beginning  work  on  Lock  and  Dam  No. 
10,  A  carefol  examination  has  been  made  of  the  river  in  the  vicinity 
of  Morgantown,  W.  Va.,  for  a  distance  of  about  2J  miles,  measured 
along  the  river,  for  the  purpose  of  fixing  definitely  upon  a  site  for  Lock 
and  Dam  No.  10.  The  interests  of  navigation  appear  to  require  that 
the  site  should  be  fixed  at  Falling  Eun,  below  Morgantown,  and  this 
location  appears  to  be  an  advantageous  one  for  the  town.  Local  opposi- 
tion having  been  encountered,  tbe  objections  made  are  now  under  con- 
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sideration  with  a  view  to  reconciling,  if  possible^  conflicting  interests. 
The  appropriation  available  is  not  sufficient  to  justify  the  commence- 
ment of  work. 

Lock  and  Dam  TSo.  10  will  be  first  in  a  series  of  six  required  for  the 
completion  of  slack- water  navigation  to  Fairmont.  Projects  have  been 
presented  from  time  to  time  for  this  improvement  but  none  have  been 
definitely  approved  as  yet.  The  appropriation  of  $25,000  in  1892  for 
the  extension  of  the  improvement  of  the  Monongahela,  is  in  line  with 
the  recommendations  heretofore  made,  but  this  improvement  will  be  of 
little  value  until  completed.  The  cost  of  the  entire  work,  including 
lock  keepers'  dwellings  and  the  necessary  outbuildings  for  each  lock, 
will  be  about  $1,320,000,  an  average  of  $220,000  for  each  lock  and  dam. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1894,  is  $440,435.92. 

July  1, 1894,  balance  unexpended $21,464.06 

Amount  appropriated  by  act  of  August  17, 1894 20,000.00 

41,464.08 
June  30, 1895,  amount  expended  during  fiscal  year 463.49 

July  1, 1895,  balance  unexpended 41,000.59 

(  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30,1897    20, 000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

( See  Appendix  DDL) 

^.  Operating  and  care  of  Locks  and  Dams  Nos,  8  and  P,  Monongahela 
River. — During  the  past  fiscal  year  these  locks  have  been  successfully 
operated  without  interruption  to  navigation,  except  from  December  27, 
1894,  to  January  17, 1895,  and  from  January  28  to  March  6, 1895,  dur- 
ing which  periods.the  Monongahela  Eiver  was  closed  by  ice,  compelling 
tbe  suspension  of  navigation ;  also  on  March  17  navigation  was  again 
interrupted  by  a  freshet  which  overflowed  both  locks. 

From  Pools  8  and  9  obstructions  were  removed  aggregating  2,437 
tons  of  snags^  logs,  trees,  etc. 

At  Lock  No.  8  repairs  were  made  to  the  bank  protection  and  oper- 
ating machinery  and  lumber  procured  for  repairing  fences.  The  apron 
of  the  dam  sustained  some  injury  from  the  ice  and  high  water  of 
the  past  winter,  and  will  need  repairs.  The  repair  of  this  dam  was 
contemplated  at  the  date  of  the  last  annual  report,  but  a  careful 
inspection,  made  at  extreme  low  water,  when  the  crest  of  the  dam  was 
accessible,  indicated  no  change  since  1891,  and  it  was  decided  not  to 
disturb  the  dam  merely  for  the  purpose  of  lowering  the  crest.  No 
change  is  apparent  at  this  date,  but  a  critical  examination  will  be  made 
during  the  present  season  to  determine  whether  any  work  should  be 
done  upon  it. 

At  Lock  No.  9  the  Stoney  valve  was  repaired,  as  well  as  the  stone 
arch  over  the  opening  for  the  valve.  Lumber  for  rebuilding  outbuild- 
ings was  procured;  new  lock  gates  were  constructed.  Repairs  were 
made  on  the  dry  wall  below  the  abutment  on  west  side  of  river.  The 
dam  is  in  good  condition. 

The  cost  of  operating  and  care  of  these  locks  and  dams  during  the 
last  fiscal  year  was  $17,248.41. 

( See  Appendix  D  D  2.) 

3.  Purchase  of  Lock  and  Bam  N'o.  7,  Monongahela  River. — ^The  river 
and  harbor  act  of  August  11, 1888,  ma<le  provision  for  the  acquisition  by 
the  United  States,  by  purchase  or  condemnation,  of  this  lock  and  dam 
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from  the  MonoBgahela  Navigation  Company.  Condemnation  proceed- 
ings for  this  purpose  were  instituted.  The  case  was  heard  in  the  cir- 
cuit court  of  the  United  States  for  the  western  district  of  Pennsylvania 
in  November,  1890,  and  the  value  of  the  work  was  fixed  at  $209,000, 
exclusive  of  the  value  of  the  franchise.  The  navigation  company  took 
ah  appeal  to  the  Supreme  Court  of  the  United  States,  where  the  case 
was  argued  at  the  October  term,  1892.  The  judgment  of  the  circuit 
court  was  reversed  and  case  remanded,  with  instructions  to  grant  a  new 
trial.  The  river  and  harbor  act  of  August  17, 1894,  together  with  the 
joint  resolution  of  March  2, 1896,  provides  for  taking  testimony  as  to  the 
value  of  the  improvements  of  the  Monongahela  Navigation  Company 
on  the  Monongahela  Eiver  in  Pennsylvania  and  the  commercial  impor- 
tance of  the  free  navigation  of  said  river,  and  this  is  now  in  progress. 

July  1, 1894,  balance  unexpended $161,831.77 

July  1, 1895,  balance  unexpended 161,831.77 

(See  Appendix  D  D  3.) 

4.  Purchase  of  Lock  and  Bam  No.  6,  Monongahela  River. — ^An  appro- 
priation of  $162,000  was  made  by  river  and  harbor  act  of  September 
19, 1890,  for  acquisition  of  this  structure  from  the  Monongahela  Navi- 
g:ation  Company,  and  one  of  $5,000  for  costs  of  condemnation,  after 
title  to  Lock  and  Dam  No.  7  shall  have  been  acquired  by  the  United 
States.  As  the  latter  has  not  yet  been  obtained,  no  steps  have  been 
taken  toward  negotiating  for  Lock  and  Dam  No.  6. 

July  1,  1894,  balance  unexpended $167,000.00 

July  1,  1895,  balance  unexpended 167,000.00 

(See  Appendix  D  D  4.) 

5.  Loclcs  and  dams  on  Monongahela  Biver. — The  river  and  harbor  act 
of  August  17, 1894,  authorized  and  directed  the  Secretary  of  War  to 
investigate  and  report  to  Congress  "at  its  next  succeeding  session"  the 
sum  of  money  necessary  to  acquire  by  purchase  the  locks  and  dams  on 
the  Monongahela  Biver,  belonging  to  the  Monongahela  Navigation 
Company,  and  also  to  take  testimony  as  to  the  value  of  said  improve- 
ments and  the  commercial  importance  of  the  free  navigation  of  said 
river.  To  carry  out  this  provision  of  the  act,  the  Chief  of  Engineers  recom- 
mended, September  6, 1894,  that  the  Monongahela  Navigation  Company 
be  required  to  submit  to  the  Secretary  of  War,  on  or  before  November 
1, 1894,  written  testimony  as  to  the  value  of  its  property,  and  that  this 
testimony  be  taken  under  oath  in  the  presence  of  Maj.  R.  L,  Hoxie, 
Coi-ps  of  Engineers,  at  Pittsburg,  Pa.  The  attorney  for  the  company 
having  requested  permission  to  submit  some  views  on  the  subject  before 
investigation  was  commenced,  action  on  the  recommendation  of  the 
Chief  of  Engineers  was  delayed,  and  under  date  of  January  15, 1895,  the 
attorney  submitted  a  communication  to  the  Secretary  of  War  stating 
that  the  property  of  the  company  was  not  for  sale,  and  that  the  com- 
l>any  was  not  disposed  to  enter  into  any  negotiation  with  the  United 
States  looking  to  a  sale  thereof. 

In  view  of  this  declination  of  the  company  to  sell  its  property  it 
seemed  useless  to  pursue  the  investigation  authorized  by  the  act,  and 
accordingly  a  report  was  made  by  the  Chief  of  Engineers  January  21, 
1895,  which  report  was  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  No.  249,  Fifty-third  Congress,  third  session. 

A  joint  resolution  of  Congress,  approved  March  2, 1895,  extended  the 
time  for  taking  the  testimony  regarding  the  value  of  this  property,  and 
required  the  Secretary  of  War  to  report  thereon  to  Congress  at  its  next 
regular  session  in  December,  1895.    By  letter  of  March  18, 1895,  Major 
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Hoxie  was,  by  direction  of  the  Secretary  of  War,  instructed  to  receive 
testimony  on  the  subject,  tendered  by  the  interested  parties,  such  testi- 
mony to  be  given  under  oath,  and  to  make  report  at  the  proper  time. 
The  investigation  is  now  in  progress. 

6.  Cheat  River ^  West  Virginia. — ^The  channel  of  this  river  was  origi- 
nally filled  with  rock  obstructions,  which  interfered  with  tfie  free  pas- 
sage of  logs,  making  the  transportation  of  timber  from  the  head  waters 
of  this  river  to  the  markets  along  the  Monongahela  and  Ohio  rivers 
very  hazardous.  The  river  has  been  improved  by  the  removal  of  rocks, 
and  is  now  in  fair  condition  between  Rowlesburg  and  Green  Island,  a 
distance  of  20J  miles.  As  the  appropriation  for  the  improvement  was 
exhausted,  no  further  work  was  done  during  the  past  fiscal  year. 

The  amount  expended  on  this  work  up  to  the  end  of  the  fiscal  year 
ending  June  30, 1894,  is  $12,993.64. 

July  1,1894,  balance  unexpended $6.36 

June  30, 1895,  amount  expended  during  fiscal  year \ 3. 20 

July  1,  1895,  balance  unexpended 3.16 

(See  Appendix  D  D  5.) 

7.  Allegheny  Biver,  Pennsylvania, — The  original  condition  of  the  Alle- 
gheny Kiver  as  to  depth,  width,  and  navigability  can  not  be  definitely 
stated  from  existing  records,  both  the  low- water  line  and  the  elevation 
of  the  river  bed  being  variable.  Tlie  approved  project  for  the  improve- 
ment of  the  river  is  the  removal  of  obstructions  from  the  channel  and 
the  construction  of  low  dams  to  close  double  channels,  and  of  dikes  to 
confine  the  waterway  where  the  river  is  too  wide.  Much  benefit  to 
navigation  has  resulted.  During  the  past  fiscal  year  Dike  No.  1,  at 
Cowanshannock,  was  completed,  and  repairs  made^  to  dam  and  abutment 
at  Tionesta  of  injuries  caused  by  heavy  scour  at  that  place.  Obstruc- 
tions were  removed  from  the  channel  aggregating  6,645  tons  of  rock 
and  72  snags.  The  dikes  proposed  at  Cowanshannock  being  somewhat 
novel  in  design,  it  was  thought  best  during  the  past  working  season  to 
construct  only  one  of  these  and  subject  it  to  a  practical  test  of  the 
winter  ice.  It  has  not  yet  been  possible  to  make  a  critical  examination 
of  this  dike,  but  it  is  believed  that  it  has  sustained  no  serious  injury, 
and  the  other  dikes  of  a  similar  type  planned  for  the  same  locality  will 
be  put  in  as  soon  as  a  good  working  stage  of  the  river  permits. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1894,  is  $190,787.52. 

July  1, 1894,  balance  unexpended $14,212.48 

Amount  appropriated  by  act  of  August  17,  1894 12, 500. 00 

26,  712. 48 
June  30, 1895,  amount  expended  during  fiscal  year 7, 133. 06 

July  1, 1895,  balance  unexpeuded 19,579.42 

July  1,  1S95,  outstanding  liabilities 17.12 

July  1, 1895,  balance  available 19,562.:^ 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30. 1897    12,  500. 00 
2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  D  6.) 

8.  Dam  at  Herr  Island^  Allegheny  River^  near  Pittsburgj  Pa,. — The 
object  of  this  dam  is  to  begin  a  system  of  slack- water  navigation  and 
enlarge  the  harbor  room  at  Pittsburg  to  the  extent  of  the  pool  formed 
by  the  dam.    The  original  project  was  for  a  fixed  dam,  bivt^in  compli- 
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ance  with  the  request  of  the  authorities  of  Pittsburg  and  Allegheny 
City  the  Secretary  of  War  has  ordered  that  the  dam  at  Herr  Island  be 
made  a  movable  one.  Delay  was  caused  by  suits  brought  by  the  ripa- 
rian owners,  but  a  change  of  location  such  that  a  waterway  for  land- 
ings 66  feet  in  width  is  left  between  the  inner  wall  of  the  lock  and  the 
river  bank  satisfied  the  riparian  owners,  and  their  opx>osition  was  with- 
drawn. The  land  necessary  for  the  lock  and  dam  has  been  acquired, 
and  all  legal  questions  as  to  damages  to  adjoining  property  settled. 
The  cofferdam  inclosing  the  site  for  the  lock  has  been  completed,  and 
the  greater  part  of  the  necessary  plant  for  the  construction  of  the  lock 
and  dam  has  been  purchased  and  received  at  the  work.  Temporary 
buildings  have  been  completed  for  shops,  storehouses,  and  o£&ce.  The 
plans  for  this  work  were  approved  July  10, 1894,  and  the  pumping  out 
of  the  cofferdam  attempted  August  27, 1894,  but  failed,  though  three 
12-inch  centrifugal  pumps  were  run  at  full  capacity  with  a  moderate  lift. 
Under  modified  plans  the  work  of  dredging  for  foundations  was  com- 
pleted, and  a  few  piles  driven  for  the  concrete  forms  of  the  foundation 
walls,  when  the  advent  of  high  water  put  a  stop  to  operations.  Opera- 
tions were  suspended  on  February  10, 1895.  An  unusually  severe  win- 
ter caused  but  little  damage.  Work  was  resumed  April  1, 1895,  as  soon 
as  the  water  was  low  enough,  injuries  repaired,  and  the  setting  up  of 
the  forms  for  the  concrete  foundations  commenced.  This  work  is  now 
in  progress. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1894,  is  $68,757.41. 

July  l,18d4y  balance  unexpended $78,742.59 

Amount  appropriated  by  act  of  August  17,1894 40,000.00 

118,742.59 
Jane  30, 1896,  amount  expended  during  fiscal  year 38, 333. 78 

July  1,1895,  balance  unexpended 80,408.81 

July  1.1895,  outstanding  liabilities $6,766.16 

July  1, 1895,  amount  covered  by  uncompleted  contracts 18, 256. 85 

25,023.01 

July  1,1895,  balance  available 55,385.80 

{Amount  Cestimated)  required  for  completion'  of  existing  project 444, 500. 00 
Amount  t^at  can  be  protitably  expended  in  tiscul  year  ending  J  une  30, 1897  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  D  7.) 

EXAMINATION  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT  OF 

AUGUST  17, 1894. 

The  preliminary  examination  required  by  the  act  of  August  17, 1894, 
was  made  by  the  local  engineer,  Maj.  E.  L.  Hoxie,  Corps  of  Engineers, 
and  report  thereon  submitted  through  the  division  engineer,  Col.  O. 
M.  Poe,  Corps  of  Engineers. 

1,  Preliminary  examination  of  Tionesta  River  (Creek)^  Pennsylvania. — 
Major  Hoxie  submitted  report  of  examination  September  18, 1894.  In 
his  opinion  the  locality  is  worthy  of  improvement  by  the  (General 
Oovemment,  but  the  division  engineer  states  that  he  is  unable  to  con- 
cur in  the  conclusions  of  Major  Hoxie,  and  he  is  therefore  compelled 
to  report  an  adverse  opinion. 

Concurring  in  the  views  of  the  division  engineer,  it  is  the  opinion  of 
this  office  that  Tionesta  Creek  is  not  worthy  of  improvement  by  the 
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General  Government.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  81,  Fifty-third  Congress,  third  session. 
(See  also  Appendix  D  D  8.) 

Major  Hoxie  was  also  charged  with  the  duty  of  making  preliminary 
examination  of  Clarion  Eiver,  Pennsylvania,  and  survey  of  Allegheny 
Eiver,  Pennsylvania,  for  lock  and  dam  at  or  near  Tarentum,  and  lock 
and  dam  at  the  most  practicable  point  for  navigation  between  the  pro- 
IK)sed  dam  at  Tarentum  and  Herr  Island  Dam. 

The  reports  of  this  examination  and  of  this  survey  will  be  duly  sub- 
mitted when  received. 

IMPROVEMENT  OF  FALLS  OF  OHIO  RIVER,  OF  WABASH  RIVER,  INDIANA 
AND  ILLINOIS,  AND  OF  WHITE  RIVER,  INDIANA. 

This  district  was  in  the  charge  of  Capt.  J.  G.  Warren,  Corps  of  Engi- 
neers, with  Lieut.  Hiram  M.  Chittenden,  Corps  of  Engineers,  under  his 
immediate  orders,  to  November  18, 1894;  Division  Engineer,  Col.  O.  M. 
Poe,  Corps  of  Engineers. 

1.  FalU  of  the  Ohio  Eiver  at  Louisville^  Ky, — This  work  is  located  at 
the  eastern  or  upper  end  of  the  Louisville  and  Portland  Canal,  where 
the  canal  had  a  width  of  about  100  feet  with  no  facilities  for  arranging 
or  making  up  tows  when  about  to  enter  or  leave  the  canal. 

The  original  project  was  adopted  in  1883,  slightly  modified  in  1885. 
and  revised  January  28, 1890,  by  a  Board  of  Engineer  Officers  convened 
for  that  purpose.  The  project  provides  for  widening  the  canal  on  its 
northerly  side,  beginning  at  a  point  725  feet  below  the  Fourteenth-street 
railroad  bridge,  where  the  width  of  the  canal  is  abruptly  increased 
firom  90  feet  to  210  feet ;  this  latter  width  is  gradually  increased  through 
a  distance  of  nearly  2,800  feet  to  325  feet  at  the  head  of  the  canal 
proper,  where  the  enlargement  is  expanded  into  a  capacious  basin 
1,200  feet  wide  and  practically  parallel  to  the  Kentucky  shore. 

At  the  close  of  the  fiscal  year  ending  June  30, 1894,  $719,733.58,  which 
amount  includes  $161.01  outstanding  liabilities  and  $133,000  expended 
for  enlarging  the  basin  above  the  locks,  had  been  expended  for  work 
done  under  the  projects. 

With  the  exception  of  a  small  portion  at  high  water,  the  enlargement 
is  not  available  for  the  purposes  of  commerce  on  account  of  its  incom- 
plete state.  This  work  of  improvement,  of  unquestionable  importance, 
has  now  been  in  progress  for  more  than  ten  years,  yet  owing  to  irregu- 
lar and  insufficient  appropriations,  navigation  has  not,  up  to  the  present, 
received  any  appreciable  benefit  from  the  work  accomplished.  As  has 
been  stated  in  previous  Annual  Reports,  the  cost  of  the  work  must  be 
greatly  increased  by  executing  it  under  small  appropriations.  The 
nature  of  the  area  under  improvement  renders  it  imperative  to  remove 
every  vestige  of  plant  during  the  high-water  period,  and  the  percentage 
of  cost  for  this  transfer  of  plant  to  and  from  storage  is  inordinately 
increased  where  full  advantage  can  not  be  taken  of  an  exceptionally 
favorable  season  for  prosecuting  the  work. 

Expenditures  during  the  fiscal  year  ending  June  30, 1895,  amounted 
to  $57,566.97,  not  including  the  outstanding  liabilities  on  that  date, 
amounting  to  $278.19.  The  money  was  applied  to  furthering  progress 
on  portions  of  the  work,  but,  as  stated  above,  little  advantage'will  be 
realized  until  the  entire  work  has  been  completed.  The  following  is  a 
summary  of  operations  during  the  year :  7,467  cubic  yards  stone  removed 
from  the  old  north  canal  wall,  transferred  to  south  side  of  the  canal,  and 
piled  for  future  use;  1,032  cubic  yards  masonry  placed  in  the  new  wall, 
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thus  filling  the  gaps  above  Fourteenth  Street  Bridge,  and  adding  con- 
siderably to  the  still  unfinished  portion  below  that  point;  construction 
of  a  crib  dam  750  teet  long,  for  which  202,349  feet,  B.  M.,  lumber  and 
6,500  cubic  yards  stone  filling  were  used;  excavation  and  removal  of 
43,724  cubic  yards  of  earth;  drilling,  blasting,  and  breaking  up,  but 
not  removing,  5,192  cubic  yards  solid  rock;  repairs  to  guiding  dike,  for 
which  10,000  feet,  B.  M.,  lumber  was  used,  and  building  a  storehouse 
for  the  tools  and  appliances. 

Jnly  1,  1894,  balance  unexpended $427.43 

Amount  appropriated  by  act  of  August  17^  1894 60,000.00 

60,427.43 
June  30, 1895,  amount  expended  during  fiscal  year 57, 566.97 

Julyl,  1896,  balance  unexpended 2,860.46 

Julyl,  1895,  outstanding  liabUities 278.19 

Julyl,  1895,  balance  available 2,582.27 

{Amount  (estimated)  required  for  completion  of  existing  project 490, 008. 89 
Amount  that  ';an  be  profitably  expended  in  fiscal  year  endme  June  30, 1897    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  B  1.) 

2.  Indiana  Chute j  Falls  of  the  Ohio  River, — This  main  channel  of  the 
river  over  the  Falls  of  the  Ohio  was  originally  very  crooked,  with  irreg- 
ular rock  projecting  from  the  sides  and  bottom,  and  was  only  safe  for 
navigation  during  high  stages  of  water. 

No  general  project  was  adopted  until  January  31, 1890,  although 
before  that  date  much  work  had  been  done,  resulting  in  material  ben- 
efit to  navigation.  The  project  of  1890  provides  for  specific  improve- 
ments within  certain  limits  by  rock  excavation  and  construction  of 
dikes  and  dams,  so  as  to  render  this  chute  available  for  descending 
traffic  when  the  river  is  at  or  above  a  stage  of  8  feet,  upper  canal  gauge. 

As  yet  the  work  is  in  an  incomplete  state,  although  much  progress 
has  been  made  and  portions  of  the  channel  gre*\tly  improved.  It  is 
thought  that  with  sufficient  funds  and  favorable  conditions  the  work 
outlined  by  the  project  could  be  practically  completed  within  one  good 
working  season.  When  completed  the  improvement  will  be  an  advan- 
tage of  great  importance,  especially  to  the  heavy  coal  traffic,  which 
would  then  follow  the  route  through  this  chute,  as  shipments  of  coal 
when  the  river  is  at  a  lower  stage  than  8  feet  are  exceedingly  small. 

The  total  of  expenditures  for  work  done  to  June  30,  1894,  was 
$197,456.06,  including  outstanding  liabilities  on  that  date;  of  this 
amount  $116,070.30  was  expended  before  the  adoption  of  the  present 
project  and  $81,385.76  since.  Expenditures  for  operations  during  the 
present  fiscal  year  amount  to  $19,773.30,  including  outstanding  liabili- 
ties June  30, 1895,  and  were  applied  to  the  excavation  of  rock  from  the 
400-foot  channel  above  the  railroad  bridge,  repairs  to  the  cross  dam, 
for  which  63,000  feet,  B.  M.,  lumber  was  used,  repairs  to  the  movable 
dam,  and,  jointly  with  the  work  at  the  head  of  the  canal,  in  the  con- 
struction of  a  house  for  storing  tools  and  appliances. 

This  chute  is  but  a  part  of  the  Falls,  and  it  is  equally  necessary  that 
work  be  done  at  other  points,  as  between  this  work  and  that  at  the 
head  of  the  canal  there  is  no  practical  line  of  division.  The  object  of 
both  is  to  facilitate  the  movement  of  boats  past  the  same  obstacle  at 
stages  of  the  river  most  favorable  to  shipment,  and  if  the  funds  be 
made  available  without  providing  for  their  application  at  specific  points 
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small  appropriations  could  be  consolidated  and  applied  to  the  comple- 
tion of  some  portion  of  the  improvement  whereby  its  advantages  could 
be  realized  by  the  interests  they  were  designed  to  benefit. 

July  ly  1S94,  balance  nnezpended $2,662.14 

Amount  appropriated  by  act  of  Angast  17, 1894 20,000.00 

22,662.14 
JnneSO,  1895,  amount  expended  during  fiscal  year 19,512.42 

July  1, 1895,  balance  unexpended 3,149.72 

July  1, 1895,  outstanding  liabilities... 260.88 

July  1, 1895,  balance  available 2,888.84 

{Amount  (estimated)  required  for  completion  of  existing  project. .....    37, 250. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  E  2.) 

5.  Operating  and  care  of  Louisville  and  Portkmd  Canal^  Kentuchy. — 
Navigation  through  the  canal  was  possible  throaghout  the  year,  except 
thirty-five  days,  when  it  was  prevented  by  ice  and  high  water.  The 
canal  is  available  for  the  passage  of  boats  until  the  water  reaches  a  stage 
of  12.7  feet,  when  the  lock  gates  can  no  longer  be  operated.  There  are 
two  chambers  to  the  new  locks,  each  being  350  feet  long  and  dO  feet 
wide. 

The  present  work  is  the  outgrowth  of  the  construction  of  the  canal 
by  a  private  corporation  and  its  transfer  to  the  United  States  by  author- 
ity of  Congress  in  1874.  Since  then  the  canal  and  locks  have  been 
enlarged  or  improved  in  several  respects.  The  annual  projects  have 
always  contemplated  operating-  the  canal  and  keeping  it  in  repair, 
together  with'  such  special  work  as  may  from  time  to  time  be  found  nee- 
essary«to  make  it  sufficient  to  meet  the  demands  of  navigation. 

Expenditures  since  July,  1880,  when  tolls  were  abolished  and  the 
canal  became  a' direct  charge  on  the  Treasury,  amount  to  $950,329.74 
to  June  30, 1894. 

The  canal  generally  is  in  good  condition,  and  serves  its  purposes  by 
permitting  free  navigation  around  the  Falls  of  the  Ohio  Eiver  at  stages 
of  water  when  the  passage  can  not  be  made  by  the  open  river  channel. 
During  the  present  fiscal  year  3,955  boats  and  730,656  tons  of  freight 
passed  through  the  canal. 

Expenditures  during  the  present  year  have  been,  besides  those  for 
ordinary  operating  expenses,  for  building  six  new  lock  engine  houses 
of  Cloverport  sandstone,  excavating  channel  below  locks,  rebuilding 
old  north  wall,  retaining  wall  near  dry  dock,  brick  pavement  above 
new  locks,  sodding  slopes,  and  work  of  a  like  nature,  having  in  view 
the  object  of  making  all  parts  of  the  work  permanent  in  character. 

Tlie  cost  of  operating  and  care  of  the  canal  during  the  year  amounts 
to  8119,160.28,  including  outstanding  liabilities  June  30, 1895. 

(See  Appendix  E  E  3.) 

4.  Wabash  River ^  Indiana  and  Illinois, — In  its  original  condition  this 
river  was  badly  obstructed  with  shoal  bars,  accumulation  of  snags, 
rock  reefs,  numerous  secondary  channels  or  cut-offs,  lessening  the  fiow 
of  water  through  the  main  channel. 

The  original  project  is  that  submitted  by  Maj.  G.  Weitzel  in  1872, 
providing  for  special  improvement  at  twelve  designated  points  and  a 
general  improvement  of  the  whole  river  from  its  mouth  to  La  Fayette, 
Ind.,  by  means  of  light-draft  snag  boats  and  dredges.    Until  March  3, 
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1881,  appropriations  were  applicable  to  this  whole  reach  of  river.  The  act 
of  Congress  of  that  date  separated  the  river  into  two  sections,  with  Vin- 
cennes,  Ind.,  as  the  dividing  point,  and  since  then  specific  appropria- 
tions  have  been  made  for  each  section. 

From  the  time  when  improvements  were  commenced  until  March  31, 
1881,  expenditures  amounted  to  $324,845.44;  since  the  latter  date  the 
expenditures  for  each  section  are  given  below  separately. 

a.  Below  Vincennes. — Since  March  31, 1881,  and  to  June  30,  1894, 
expenditures  for  work  below  Yincennes  amount  to  $314,924.96,  includ- 
ing liabilities  outstanding  on  that  date. 

Since  1884  the  greater  portions  of  appropriations  have  been  applied 
to  building  a  lock  and  dam  at  Grand  Bapids,  which  are  now  practically 
completed,  except  the  leading  dikes  to  the  lock,  which  latter  is  avail- 
able for  use.  On  other  parts  of  the  river  where  work  has  been  sus- 
pended most  of  the  structures  have  decayed  and  been  swept  away  by 
floods  and  ice,  or  the  river  cut  around  them,  thereby  causing  them  to 
form,  in  some  instances,  worse  obstructions  than  those  they  were 
designed  to  overcome.  The  channels  have  become  choked  with  snags 
and  bowlders,  and  bars  formed,  rendering  navigation,  except  at  high 
water,  impossible,  and  even  then  dangerous. 

Expenditures  during  the  present  fiscal  year  were  for  completing  the 
dam  at  Grand  Bapids  and  replacing  a  portion  which  was  torn  out  by 
the  ice  during  January,  1895.  This  dam  is  now  completed,  except  the 
gravel  filling  to  be  placed  on  the  up-stream  side.  Some  excavation 
work  for  the  leading  dikes  was  also  done.  Expenditures  during  the 
year  amount  to  $10,215.40,  including  outstanding  liabilities  June  30, 
1895. 

July  ly  1894,  balance  nnexpended $309.60 

Amoant  appropriated  by  act  of  August  17, 1894 15, 000. 00 

15,309.60 
June  30,  1895,  amount  expended  during  flscal  year 8, 690. 34 

July  1,  1895,  balance  unexpended 6,619.26 

July  1,  1895,  outstanding  liabilities 1,525.06 

July  1, 1896,  balance  available 5,094.20 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897    14, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

h.  Above  Yincennes. — Since  this  part  of  the  river  became  the  object 
of  specific  appropriations  the  sum  of  879,949.52  was  expended  to  June 
30,1894. 

Formerly  a  fairly  good  channel  of  3  feet  in  depth  was  maintained, 
but  in  later  years  appropriations  have  been  too  small  to  admit  of  much 
else  besides  snagging  operations  at  such  times  as  the  snag  boat  wa^ 
not  in  use  elsewhere.  Since  then  the  brush  dams  have  been  torn  away 
by  high  water  and  shoals  have  formed,  leaving  the  river  in  a  very 
unsatisfactory  condition. 

During  the  present  year  no  operations  have  been  in  progress.  The 
'snag  boat  Oaseoy  being  engaged  elsewhere,  was  not  available  for  use 
on  this  portion  of  the  river  at  times  when  the  work  of  snagging  was 
practicable. 

Expenditures  for  the  maintenance  and  care  of  plant  and  office  work 
amount  to  $1,644.04,  including  outstanding  liabilities  June  30, 1895. 
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July  1,1894,  balance  unexpended $550.48 

Amount  appropriated  by  act  of  August  17, 1894 5,000.00 

5,550.48 
June  30, 1805,  amount  expended  during  fiscal  year 1,637. 19 

July  1,1895,  balance  unexpended 8,913.29 

July  1,1895,  outstanding  liabilities 6.86 

July  1,1895,  balance  available 3,906.44 

(Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      6, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  E  4.) 

5.  White  BiveTy  Indiana. — This  river  in  its  original  condition  was 
badly  obstructed  by  snags,  rocky  reefs,  shoals,  remains  of  old  struc- 
tures, and  only  available  for  navigation  by  small  boats  at  high  stages 
of  water,  and  even  then  dangerous. 

The  original  project  was  adopted  in  1879,  providing  for  improving 

Kellys  Ripple,  rock  excavation  at  other  ripples  and  shoal  places,  re- 

^moving  bar,  snags,  and  piers  of  old  aqueduct,  confining  channel  for 

^removal  of  bars  and  protection  of  banks,  and  removing  snags,  at  an 

estimated  cost  of  $150,000. 

Expenditures  to  June  30, 1894,  amounted  to  $110,687.18,  including 
outstanding  liabilities  on  that  date. 

With  sufficient  funds  a  navigable  low- water  channel  might  be  realized, 
but  for  several  years  the  money  available  has  permitted  but  little  other 
work  than  snagging,  and  only  a  limited  amount  of  this.  In  the  mean- 
time the  old  structures  have  decayed  and  been  torn  away,  channels 
choked,  and  snags  accumulated.  The  original  estimate  contemplated 
sufficient  funds  to  carry  on  the  work  continuously,  and  the  report  of 
December  27, 1878,  states  that  $1,000  per  mile  would  be  a  low  estimate 
for  the  removal  of  snags  from  some  portions  of  the  river. 

Expenditures  during  the  present  year  were  for  the  removal  of  snags 
from  a  portion  of  the  river  known  as  Seven  Mile  Bend,  and  amounted 
to  $3,161.87. 

July  1, 1894,  balance  nnexpended $2, 982. 32 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

7, 982. 32 
June  30, 1895,  amount  expended  during  fiscal  year 3,151.87 

July  1,  1895,  balance  unexpended 4, 830. 45 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  E  5.) 

IMr^ROVEMENT  OF  GREAT  KANAWHA,  ELK,  AND  aAtJLEY  KIVERS, 
WEST  VIRGINIA,  AND  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIR- 
GINIA 

This  district  was  in  the  charge  of  Col.  (now  Brig.  Gen.)  William  P. 
Craighill,  Corps  of  Engineers,  to  IVIay  18, 1895,  and  of  Lieut.  Col.  Peter 
C.  Ilains,  Corps  of  Engineers,  since  that  date. 

J.  Great  Kanawha  River,  West  Virginia, — This  river  flows  through  a 
fertile  and  picturesque  region,  tilled  with  mineral  wealth,  especially 
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coal  and  salt.  It  was  by  nature  divided  into  a  number  of  pools,  some 
of  considerable  length  and  depth,  separated  by  shoals  of  gravel  and 
coarse  sand,  which  were  the  principal  obstructions  to  navigation  in  low 
water,  there  being  often  on  them  at  such  seasons  but  a  few  inches  of 
water.  In  some  of  the  pools  were  found  shallow  places,  also  obstruct- 
ing navigation.  There  were  also  snags  and  loose  rocks  in  the  channel. 
The  navigation  was  almOvSt  suspended  in  summer. 

The  coal  and  salt  were  generally  sent  out  on  rises,  which  enabled  the 
boats  to  pass  safely  over  the  obstructions  that  otherwise  would  stop 
their  movements  entirely.  The  use  of  the  river  for  the  movement  of 
these  valuable  products  was  therefore  unsatisfactory  and  intermittent. 
By  the  agency  and  superintendence  of  a  board  acting  under  the  State, 
first  of  Virginia  and  then  of  West  Virginia,  considerable  improvement 
in  the  river  was  from  time  to  time  effected,  tolls  being  charged  on  the 
commerce  for  the  payment  of  expenses. 

Tlie  object  of  the  improvement,  begun  several  years  ago  by  the  United 
States,  was  to  give  a  constant  navigable  depth  of  at  least  6  feet  through- 
out the  whole  length  of  the  Kanawha  to  its  mouth  at  the  Ohio  Eiver, 
to  be  accomplished  by  large  locks  and  dams. 

Those  already  built  have  been  about  300  by  50  feet  above  Charleston 
and  about  340  by  55  feet  below. 

The  i)eculiarity  of  most  of  the  dams  is  that  they  can  be  lowered  when 
the  stage  of  the  water  in  the  river  will  suffice  over  the  shoals.  This 
gives  them  the  name  of  '<  movable  dams,"  and  enables  an  open  river  to 
be  had  when  the  water  is  high  enough. 

Dams  3  and  2,  above  Paint  Greek,  are  fixed,  as  the  declivity  of  the 
river  in  that  section  is  too  great  to  permit  the  advantageous  use  of  the 
movable  system. 

Up  to  June  30, 1894,  the  amount  expended  was  $2,845,575.34.  At 
that  date  the  finished  works  were  Locks  and  Dams  2, 3, 4, 5, 6, 7,  and  8. 
Contracts  had  also  been  made  for  9, 10,  and  11. 

The  following  list  of  contracts  indicates  in  a  summary  way  the  prin- 
cipal works  in  progress  during  the  fiscal  year: 

Contract  with  Zimmerman,  Truax  &  Sheridan,  dated  May  23,  1893, 
for  building  Lock  and  Dam  iNo.  9,  to  be  completed  December  31, 1896. 

Contract  with  Thomas  Munford,  datM  June  1,  1893,  for  building 
Lock  and  Dam  No.  11,  to  be  completed  December  31, 1896. 

Contract  with  Zimmerman,  Truax  &  Sheridan,  dated  June  5, 1893, 
for  building  Lock  and  Dam  No.  10,  to  be  completed  December  31, 1896. 

Contract  with  the  Van  Dorn  Iron, Works  Company,  dated  June  8, 
1894,  for  ironwork  for  Locks  9, 10,  and  11,  completed  December  10, 1894. 

Contract  with  the  Youngstown  Bridge  Company,  dated  October  5, 
1894,  for  ironwork  for  Dams  9, 10,  and  11,  to  be  completed  March  1, 1896. 

Contract  with  David  Eagan,  dated  June  10, 1895,  for  building  five 
houses  for  lock  hands  at  Locks  Nos.  7  and  8,  to  be  completed  November 
12, 1895. 

The  amount  expended  in  the  year  ending  June  30,  1895,  was 
*273,270.85. 

Had  funds  been  available  all  the  locks  and  dams  needed  for  this 
improvement  could  have  been  begun  at  the  same  time  and  finished  in 
three  years  with  much  economy  to  the  United  States  and  with  mani- 
fest advantage  in  the  use  of  the  improved  waterway.  The  development 
of  commerce  on  this  river  has  been  very  great  since  the  improvement 
by  the  United  States,  although  the  project  has  as  yet  been  only  par- 
tially executed  for  want  of  money. 
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During  the  seasons  of  low  water  the  value  of  the  improveinent  is 
shown  in  a  very  marked  manner,  as  free  and  sufficient  navigation  is 
then  easily  maintained  over  the  improved  part  of  the  river,  while  navi- 
gation may  be  entirely  suspended  below  the  lowest  dam  and  above  the 
upper  pool. 

July  1, 1894,  balance  unexpended $476,626.71 

Amount  appropriated  by  sundry  civil  act  approved  March  2, 1895 580, 700. 00 

1,067,326.71 
June  30, 1895,  amount  expended  during  flsoal  year 273,270.85 

July  1, 1895,  balance  unexpended 784,055.86 

July  1, 1895,  outstanding  liabilities $4,000.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 640, 301. 86 

644,301.86 

July  1, 1895,  balance  avaUable.. 139,754.00 

(See  Appendix  P  P  1.) 

2.  Operating  and  care  of  locks  a/nd  dams  on  Oreat  Kanawha  River j 
West  Virginia. — The  amount  expended  during  the  fiscal  year  ending 
June  30, 1895,  for  this  purpose  wan  $29,983.04. 

(See  Appendix  F  P  2.) 

3.  Elk  River^  West  Virginia. — The  Elk  is  one  of  the  chief  tributaries 
of  the  Great  Kanawha,  emptying  into  it  at  Charleston.  Its  course  is 
tortuous,  but  the  country  through  which  it  flows  is  rich  in  minerals  and 
well  fitted  for  agriculture  and  grazing. 

An  application  was  made  February  12, 1894,  by  the  county  court  of 
Kanawha  County,  W.  Va.,  to  build  a  bridge  across  the  river  at  Clen- 
denin,  W.  Va.  Some  modifications  were  suggested  by  the  local  engi- 
neer. The  necessary  authority  has  been  given  by  the  Secretarjpv  of 
War,  and  the  bridge  was  completed  June  18, 1896. 

There  were  no  operations  in  the  year  ending  June  30, 1895. 

Jnly  ly  1894,  balance  unexpended $79.01 

Amount  appropriated  by  act  of  Augnst  17;  1894 2,000.00 

2,079.01 
Jnj)j»  30,  1895;  amount  expended  during  fiscal  year 180. 45 

July  1, 1895,  balance  unexpended 1,898.56 

(See  Appendix  F  F  3.) 

4.  Oauley  River.  West  Virginia. — Qauley  Eiver  takes  its  rise  in  Web- 
ster County,  W.  V  a.,  its  tributaries  having  their  sources  in  Pocahontas 
and  Greenbrier  counties.  It  is  about  115  miles  in  length,  flowing 
through  Nicholas  and  Fayette  counties  in  a  southwesterly  direction, 
sometimes  nearly  west,  and  near  its  mouth  almost  due  south;  it  is 
entirely  in  the  State  oi  West  Virginia.  Its  head  waters  and  those  of 
its  tributaries  are  covered  with  a  virgin  forest  of  tiie  finest  timber,  witii 
only  clearings  of  a  few  acres  here  and  there;  and  on  the  north  side  of 
the  river,  in  Webster  and  Nicholas  counties,  some  glades  a  few  miles 
wide  and  in  extent  20  or  25  miles,  which  give  only  a  stunted  growth,  to 
break  up  this  vast  timber  section. 

For  the  first  12  miles  from  its  month  the  Gauley  falls  only  4  feet 
per  mile;  in  the  next  26  miles  its  fall  is  nearly  34  feet  per  mile,  in  a 
gorge  similar  to  that  of  New  Eiver,  as  seen  from  the  Chesapeake  and 
Ohio  Railway  between  Kanawha  Falls  and  Hinton,  the  hills  on  either 
side  being  several  hundred  feet  high  and  almost  perpendicular,  and  the 
stream  fidl  of  bowlders  of  sandstone,  some  very  large  and  so  numerous 
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M  to  justify  the  people  in  calling  this  section  the  "Roughs"  of  Gauley. 
From  the  head  of  the  "Boughs''  near  Hominy  Creek,  2  miles  above 
Hughes  Ferry,  to  the  Forks,  about  57  miles,  the  fall  is  estimated  at 
5  feet  ])er  mile.  The  levels  from  the  mouth  of  Gauley  Biver  to  the 
mouth  of  Meadow  Biver,  29  miles,  are  taken  from  Ellet's  report  on  the 
Great  Kanawha  Biver,  West  Virginia,  made  in  1858;  the  remainder 
are  estimated.  The  levels  on  Meadow  Biver  were  obtained  from  the 
same  source. 

Gauley  Biver  is  500  feet  wide  at  its  mouth,  350  feet  wide  at  the  mouth 
of  Meadow  Biver,  200  feet  wide  at  the  mouth  of  Cranberry  Biver,  150 
feet  wide  at  the  mouth  of  Williams  Biver,  and  75  feet  wide  at  the  Forks. 

Operations  for  the  improvement  of  the  Gauley  Biver  were  instituted 
after  an  examination  made  in  1888,  in  accordance  with  the  provisions 
of  the  river  and  harbor  act  of  August  6, 1886.  It  Wiis  then  pointed  out 
that  a  valuable  improvement  of  the  12  miles  of  river  from  the  mouth 
to  the  "Boughs"  could  be  made  at  an  expense  of  $10,000,  and  that  a 
great  advantage  would  follow  the  expenditure  of  $65,000  in  the  26-mile 
reach  called  the  "Boughs"  in  facilitating  and  cheapening  the  bringing 
to  market  of  millions  of  feet  of  lumber  of  the  most  valuable  and  varied 
kinds. 

The  approved  project  has  consisted  in  the  removal  of  ledges  and  loose 
rocks  and  the  making  of  channels  through  the  shoals  of  loose  rock  and 
bowlders  from  the  mouth  of  the  river  to  the  "Boughs"  to  improve  the 
navigation  for  boats  and  rafts,  and  in  blasting  down  the  very  large 
bowlders  in  the  "Boughs"  to  permit  the  more  free  passage  of  logs. 
The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1894,  was  $8,804.58,  with  decided  advantage  to  the  navigation  over  the 
worst  shoals  below  the  "Boughs." 

The  amount  expended  in  the  fiscal  year  ending  June  30, 1895,  has 
been  $1,931.05. 

Work  under  the  appropriation  of  $3,000,  August  17, 1894,  was  com- 
menced in  September,  1894,  and  closed  the  last  of  October.  The  por- 
tion of  the  river  included  in  the  operations  was  from  the  mouth,  through 
a  portion  of  the  "Boughs,"  to  a  point  14J  miles  above  the  mouth.  Its 
navigable  condition  has  been  thereby  decidedly  improved  to  obtain  a 
depth  of  2  feet  at  ordinary  low  water. 

The  balance  of  ftinds  available  did  not  justify  resuming  operations  in 
the  summer  of  1895. 

July  1, 1894,  balance  unexpended $15.42 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

3,015.42 
June  30, 1895,  amount  expended  during  fiacal  year 1,931.05 

July  1, 1895,  balance  unexpended * 1,084.37 

(  Amount  (estimated)  required  for  completion  of  existing  project 63,^000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  4.) 

5.  Kew  Biver  J  Virginia  and  West  Virginia. — The  last  appropriation 
vas  that  of  August  5,  1886,  of  which  a  balance  remains  of  $2,308.94. 

In  compliance  with  a  recommendation  of  the  local  engineer,  it  was 
decided  by  the  Secretary  of  War  not  to  expend  the  existing  balance  at 
present. 

There  were  no  operations  in  the  year  ending  June  30, 1895. 
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The  Chesapeake  and  Ohio  Railway  has  constructed  a  bridge  over  the 
unnavigable  portion  of  this  river,  not  far  above  its  junction  with  the 
Gauley. 

July  1,  1894,  balance  anexpended : $2,341.79- 

Jane  30,  1896,  amount  expended  during  fiscal  year 32. 85 

July  1,1895,  balance  unexpended $2,308.94 

(See  Appendix  F  F  6.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

OF  AUGUST  17,  1894. 

The  preliminary  examinations  of  the  following  localities,  required  by 
the  act  of  August  17, 1894,  were  made  by  the  local  engineer.  Col.  Will- 
iam P.  Craighill,  Corps  of  Engineers,  and  reports  thereon  submitted: 

i.  Preliminary  examination  of  Big  Coal  and  Little  Coal  rivers^  West 
Virginia. — Colonel  Craighill  submitted  report  of  examination  Septem- 
ber 29, 1894.  In  his  opinion,  concurred  in  by  this  office,  these  rivers  are 
not  worthy  of  improvement  by  the  General  Government.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  82, 
Fiffcy-third  Congress,  third  session.    (See  also  Appendix  F  F  6.) 

^.  Preliminary  examination  of  Elk  Eiver^  West  Virginia,  with  a  view 
of  locking  and  damming  same. — ^Colonel  Craighill  submitted  report  of 
examination  November  5, 1894.  In  his  opinion,  concurred  in  by  this 
office,  the  improvement  of  Elk  Eiver  by  locks  and  dams  is  not  such  as 
to  be  worthy  to  be  undertaken  by  the  United  States  at  this  time.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No. 
67,  Fifty- third  Congress,  third  session.    (See  also  Appendix  F  F  7.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  IN  KENTUCKY  AND  WEST  VTRGHNIA. 

This  district  was  in  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of 
Engineers,  having  under  his  immediate  orders  Capt.  H.  E.  Waterman 
and  Lieut  James  J.  Meyler,  Corps  of  Engineers  j  Division  Engineer, 
Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Tradewater  River^  Kentucky. — This  river,  before  the  work  of 
improvement  commenced,  was  practically  closed  by  a  rock  bar  near  its 
mouth,  and  higher  up  by  logs,  snags,  drift  piles,  leaning  trees,  and  bars. 

The  present  project,  adopted  in  1881,  provides  for  clearing  the  river 
and  its  banks  of  obstructions,  and  opening  up  a  channel  40  feet  wide 
and  2J  feet  deep  during  six  months  of  the  year,  the  improvement  to 
extend  41  miles  upstream  from  its  mouth  in  the  Ohio. 

Up  to  June  30, 1894,  $15,738.65  had  been  expended,  resulting  in 
securing  a  channel  through  the  rock  bar  near  the  mouth  of  the  river, 
and  in  removing  obstructions  in  the  channel  and  on  the  banks  of  the 
river  for  a  distance  of  41  miles,  the  distance  covered  by  the  present 
project. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $24,  in  purchase  of  stationery  and  care  of  property. 

July  1, 1894,  balance  nnexpended $761.35 

June  30, 1895,  amount  expended  during  fiscal  year 24.00 

July  1, 1895, balance  unexpended 737.35 

July  1, 1895,  outstanding  liabilities 18.00 

July  1, 1895,  balance  available 719.35 

(See  Appendix  G  G  1.) 
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2,  Lock  No.  J2,  Green  River,  at  Rumsey,  Ky. — The  deficiency  act 
approved  March  3, 1893,  appropriated  $65,000  for  rebuilding  this  lock, 
which  in  1892  was  reported  unsafe  for  navigation. 

The  project  for  this  work,  approved  in  1893,  calls  for  the  construction 
of  a  new  lock  on  the  river  side  of  the  old  lock,  with  certain  changes  of 
existing  conditions  to  make  them  conform  to  location  of  lock. 

The  amount  expended  to  June  30,  1894,  was  $35,940.53,  and  resulted 
in  the  completion  of  auxiliary  dam,  the  construction  of  coflferdam  sur- 
rounding part  of  lock  site,  excavation  of  rock  inside  coffer,  and  par- 
tial construction  of  head  of  lock.  The  work  was  much  hindered  and 
delayed  by  the  failure  of  stone  contractors  to  furnish  stone. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, ' 
was  $28,698.34,  and  resulted  in  completing  cofferdam  inclosing  site  of 
lock  and  excavation  for  same. 

July  1,  1894,  balance  UDexpended $29,059.47 

Amount  appropriated  by  act  of  August  17, 1894 105,000.00 

134,059.47 
June  30, 1895,  amount  expended  during  fiBcal  year 1 28, 698. 34 

July  1,  1895,  balance  unexpended ^ 105,361.13 

July  1,  1895,  outstanding  liabilities $7,383.99 

July  1,  1895,  amount  covered  by  uncompleted  contracts 32, 120. 00  ^ 

39,503.93 

July  1,  1895,  balance  available 65,857.14 

(See  Appendix  G  G  2.) 

3.  Oreen  River  above  mouth  of  Big  Barren  River ^  Kentucky, — In  pur- 
suance of  the  provisions  of  act  of  September  19, 1890,  an  examination 
was  made  of  this  portion  of  Green  Eiver,  and  the  rei>ort  thereon,  with 
project  for  the  work  proposed,  was  submitted  to  Congress  as  Appendix 
J  J  15,  Annual  Eeport  of  Chief  of  Engineers,  1891. 

The  imx>rovement  proposed  contemplated  the  construction  of  two  locks 
and  dams,  so  as  to  extend  slack- water  navigation  to  Mammoth  Cave,  at 
an  estimated  cost  of  $361,346.40. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $50,000  toward 
the  construction  of  Lock  No.  5,  the  project  for  which  provides  for  the 
location  and  construction  of  a  lock  and  dam  at  the  head  of  slack- water 
navigation  on  the  river. 

The  amount  expended  to  June  30, 1894,  was  $2,568.30,  in  examinations 
and  surveys  for  location  of  Lock  !N"o.  5. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $501.56,  in  surveys  and  borings,  paying  expenses  of  Board  of  Engi- 
neer Officers  to  determine  location,  and  in  making  abstracts  to  fix  title. 

July  1, 1894,  balance  unexpended $47»4.S1.70 

Amount  appropriated  by  act  of  August  17, 1894 25, 000. 00 

72,431.70 
June  30, 1895,  amount  expended  during  fiscal  year 501. 56 

July  1, 1895,  balance  unexpended 71,930. 14 

July  1,  1895,  outstanding  liabilities 2,173.95 

July  1,  1895,  balance  available 69,756.19 

{Amount  (estimated)  required  for  completion  of  existing  project 105, 673. 20 
Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ng  J  une  30, 1897    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundi^  civU  act  of  March  3, 1893. 

(See  Appendix  O  G  3.) 
ENG  95 22 
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4.  Operatinff  and  care  of  loclcs.and  dams  on  Green  and  Barren  rivers^ 
Kentucky, — When  the  United  States  acquired  jwssession  of  these 
improvements,  December  11, 1888,  navigation  of  the  system  was  broken 
at  Lock  No.  3,  Green  Kiver,  the  river  wall  of  that  lock  having  fallen 
into  the  river;  the  lower  end  of  the  land  wall  at  No.  1,  Barren  River, 
was  badly  cracked  and  liable  to  fall  at  any  time,  and  both  walls  of  No. 
2,  Green  River,  were  in  a  dangerous  condition. 

The  channel  of  the  river  was  much  obstructed  by  snags  and  slides. 

Tlie  operations  up  to  June  30, 1894,  resulted  in  the  rebuilding  of  the 
old  river  wall  at  Lock  No.  3 ;  the  taking  down  and  reconstruction  of  the 
lower  half  of  the  river  wall  at  No.  1,  Barren;  the  rebuilding  of  Dams 
Nos.  1,  3,  and  4,  Green  River,  and  No.  1,  Barren;  grading  and  paving 
behind  the  lock  walls  at  the  different  locks,  with  the  exception  of  No.  2, 
Green,  and  the  building  of  seven  lock  keepers'  houses;  also  in  the  con- 
struction of  a  snag  boat,  dredge  boat,  and  various  barges  and  derrick 
boats  required  in  the  prosecution  of  the  work. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1895, 
was  $42,315.42,  in  general  repairs  to  locks,  dams,  operating  of  snag  boat 
engaged  in  pulling  snags  and  towing,  oi>erating  of  dredge  boat  engaged 
in  cleaning  out  lock  pits  and  entranced,  building  and  placing  new  upper 
gates  at  Lock  No.  1,  and  in  minor  repairs  to  buildings,  etc. 

(See  Appendix  G  G  4.) 

5.  Rough  River^  Kentnclcy, — This  river  was  originally  very  much 
obstructed  by  overhanging  trees  on  the  banks  and  by  snags,  logs,  etc., 
in  the  bed  of  the  river.  The  lower  8  miles  of  the  stream  are  affected 
by  backwater  from  the  Rumsey  Dam  (No.  2)  on  Green  River,  but  above 
this  point  the  stream  has  but  little  depth  at  low  water. 

The  project  for  the  improvement,  adopted  in  1890,  is  to  clear  the  river 
of  obstructions,  to  wit,  overhanging  trees  on  the  banks,  and  snags,  logs, 
and  stum])8  in  the  bed  of  the  river,  and  to  locate  and  construct  a  lock 
and  dam  near  the  site  of  the  old  ones  to  carry  slack  water  to  Hartford. 

The  amount  expended  to  June  30,  1894,  was  $7,490.28,  and  resulted 

in  the  removal  of  snags  from  the  bed  of  the  river  from  its  mouth  to 

Hartford,  the  deadening  of  trees  on  banks  for  the  same  distance, 

surveys  of  site  and  obtaining  title  to  land,  preparation  of  plans  and 

^estimates,  etc. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1895, 
was  $5,005.20,  and  resulted  in  clearing  timber  from  the  banks  from  the 
mouth  of  the  stream  to  the  site  of  the  lock,  and  in  preparing  site  for 
cofferdam  inclosing  the  lock,  construction  of  temporary  buildings, 
trestles,  tramways,  etc. 

July  1,  1894,  balance  unexpended $S2, 509. 12 

Amount  appropriated  by  act  of  August  17,  1894 22, 500. 00 

55, 009. 72  ' 
.Tune  30,  1895,  amount  expended  during  fiscal  year 5, 005. 20 

July  1, 1895,  balance  unexpended 50, 004. 52 

July  1,1895,  outstanding  liabilities 11,248.04 

July  1, 1895,  balance  available 38,756.48 

(  Amount  (estimated)  required  for  completion  of  existing  project 43, 056. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Api)endix  G  G  5.) 

6\  Kentucky  Rirer,  Kentucky. — Wlien  the  United  States  assumed 
charge  of  the  improvement  of  this  river  the  five  locks  and  dams,  with 
their  approaches,  built  by  the  State  of  Kentucky,  were  in  a  dilapidated 
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condition,  and  the  channel  was  nmch  obstructed  by  snags  and  leaning 
trees. 

The  project  for  the  improvement,  adopted  in  1879,  called  for  the 
necessary  repairs  to  the  five  locks  and  dams  and  the  extension  of  slack- 
water  navigation  for  a  drait  of  6  feet  by  the  construction  of  additional 
locks  and  dams  to  Beattyville,  a  distance  of  261  miles  from  the  month 
of  the  river. 

The  amount  expended  to  June  30, 1894,  Tv^as  $1,431,121.78,  resulting 
in  restoring  navigation  to  Oregon,  a  distance  of  99  miles  from  the  Ohio, 
and  extending  same  to  High  Bridge,  Ky.  This  required  the  construc- 
tion of  some  new  dams,  practically  rebuilding  others,  the  construction 
of  new  abutments  and  extensive  guide  and  retaining  walls,  the  replac- 
ing of  old  miter  walls  and  sills  with  new  ones,  and  the  construction  and 
placing  of  new  gates,  the  building  of  a  new  lock  and  dam  (No.  6),  the 
construction  of  a  new  towboat,  and  in  the  purchase  of  tools,  plant,  and 
operating  machinery. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $7,319.62,  and  resulted  in  the  completion  of  lock  houses  and  auxil- 
iary works  at  Lock  No.  6,  and  the  running  of  a  line  of  levels  from  Lock 
No.  6  to  a  point  above  Hickman,  Ky.  Examinations  and  surveys  were 
also  made  for  locating  Lock  No.  7. 

July  1, 1894,  balance  unexpended $66,878.22 

Amount  appropriated  by  act  of  August  17,1894 125,000.00 

191, 878. 22 
June  30, 1895,  amount  expended  during  fiscal  year 7, 319. 62 

July  1, 1895,  balance  unexpended 184,558. 60 

July  1, 1895,  outstanding  liabilities 1,528.32 

July  1, 1895,  balance  available 183,030.28 


'  Amount  (estimated)  requited  for  completion  of  existing  project 1, 399, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 100,000.00 

Submitt-ed  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Ot  G  6.) 

7.  Operating  and  care  of  locks  and  dams  on  Kentucky  River,  Kentucky. — 
The  first  allotment  for  this  work  was  for  the  fiscal  year  ending  June  30, 
1885,  at  which  time  only  four  locks  could  be  operated.  These  requirea 
extensive  repairs  at  the  time,  and  the  dams  and  approaches  were  in  a 
more  or  less  dilapidated  condition. 

The  operations  up  to  June  30, 1894,  resulted  in  reopening  Lock  STo,  5 
to  navigation  and  placing  the  other  locks  and  dams  in  a  serviceable  con- 
dition, the  building  of  guide  walls,  approaches,  the  construction  of  one 
double  and  seven  single  lock  houses,  and  in  grading,  paving,  and  drain- 
ing grounds  about  the  locks,  A  new  dredge  boat,  of  the  Osgood  pat- 
tern, and  two  dump  scows  have  been  constructed,  and  general  repairs 
made  to  locks,  dams,  etc,  and,  in  addition,  the  river  has  been  kept 
clear  of  snags.  A  stone  abutment  to  Dam  iNo.  2  has  been  constructed, 
and  the  lock  entrances  kept  clear  by  dredging. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895. 
was  $41,756.96,  and  resulted  in  keeping  the  river  free  from  snags  ana 
other  obstructions,  dredging  lock  pits  and  entrances  and  shoals  below 
Locks  Kos.  4  and  6,  raising  upper  miter  wall  and  putting  in  new  miter 
sill  at  Lock  No^  3,  and  new  lower  gates  at  same  lock,  l^ew  sheeting  was 
put  on  some  of  the  dams,  and  minor  repairs  made  wherever  need^ 

(See  Appendix  G  G  7.)  r^  T 
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8.  Licking  River,  Kentucky ,  between  Farmers  and  West  Liberty. — ^This 
stream  was  originally  much  obstructed  by  logs,  snags,  rocks,  and  lean- 
ing trees,  as  well  as  by  fish  dams  constructed  by  private  parties. 

The  project  for  the  improvement  was  adopted  in  1888,  and  provides 
for  removing  rocks,  snags,  and  bowlders  from  the  river  bed. 

The  amount  expended  to  June  30, 1894,  was  $6,000,  and  resulted  in 
the  removal  from  the  bed  of  the  river  of  a  large  number  of  rocks,  snags, 
etc^  that  obstructed  both  rafting  and  low-water  navigation. 

Iho  money  was  available  during  the  fiscal  year  ending  June  30, 1895. 

i  Amount  (estimated)  required  for  completion  of  existing  project $11, 680. 00 

<  Submitted  in  compliance  with  requirements  of  sections  ti  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  8.) 

9.  Big  Sandy  River,  West  Virginia  and  Kentucky. — ^When  the  United 
States  commenced  improving  this  stream  it  and  its  forks  were  much 
obstructed  by  rocks,  bars,  snags,  and  leaning  trees.  During  low- water 
seasons  navigation  was  practically  suspend^. 

The  original  project  for  improvement  was  adopted  in  1878,  and  pro- 
vided for  improving  the  push-boat  and  rafting  facilities  of  the  river  and 
forks  by  removing  obstructions,  etc.  This  was  modified  in  1880  to 
secure  slack-water  navigation  by  the  construction  of  a  test  lock  and 
fixed  dam,  near  Louisa,  Ky. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  the  lock  and  the 
abutment  had  been  completed  and  about  80  feet  of  the  permanent  dam 
built,  but  owing  to  protests  against  a  fixed  dam  by  the  timber  inter- 
ests, a  Board  of  OflBcers  of  the  Corps  of  Engineers  was  convened  "to 
consider  and  report  upon  the  subject  of  the  dam,"  etc.,  and  in  its  report 
dated  November  10, 1891,  the  Board  recommended  the  substitution  of 
a  needle  dam  for  a  fixed  dam.  This  change  of  project  was  approved 
by  the  Chief  of  Engineers  November  20, 1891. 

The  amount  expended  to  June  30, 1894,  was  $308,849.60,  and  resulted 
in  improving  low- water  navigation  by  the  removal  of  logs,  stumps, 
snags,  trees,  and  other  obstructions  from  the  bed  of  the  river,  the  con- 
struction of  a  lock  185  feet  long  between  hollow  quoins  and  52  feet 
wide,  and  in  the  construction  of  masonry  of  pass  and  part  of  pier  for 
needle  dam. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895^ 
was  $20,358.87,  and  resulted  in  the  completion  of  the  mlasonry  founda- 
tion of  needle  dam,  pier,  and  abutment,  grading  of  banks  on  both  sides 
of  river,  and  in  riprapping  and  paving  same.  The  old  waste  piles  in 
bed  of  river  were  removed,  and  the  foundation  is  now  ready  to  receive 
trestles  of  needle  dam. 

Jnly  ly  1894,  balance  unexpended $1,150.40 

Amount  appropriated  by  act  of  August  17,1894 40,000.00 

41,150.40 
June 30,  1895,  amount  exjiended  during  fiscal  year 20,358.87 

July  I9  1895,  balance  unexpended 20,791.58 

July  1,1895,  outstanding  liabilities 2,536.86 

July  1,  1895,  balance  avaUable 18,254.67 

{Amoant  (estimated)  required  for  completion  of  existing  project 30, 151. 68 
Amount  tbat  can  be  profitably  expended  in  fiscal  jear  ending  J  une  30, 1897    30, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  O  9.) 
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10.  Levisa  Fork  of  Big  Sandy  River ,  Kentucky. — ^This  stream  was 
originally  much  obstructed  by  rocks,  snags,  logs,  and  overhanging 
trees.  Its  improvement  has  been  in  progress  since  work  on  the  Big 
Sandy  was  commenced  under  the  project  for  the  improvement  of  that 
stream. 

Tne  present  project  was  adopted  in  1890,  and  provides  for  the 
removal  of  snags,  logs,  stumps,  rocks,  etc.,  from  the  river  and  over- 
hanging trees  on  the  banks* 

The  amount  expended  to  June  30, 1894,  was  $23,185.92,  and  resulted 
m  the  material  improvement  of  navigation  by  the  removal  of  obstruc- 
tions, giving  increased  facilities  for  push-boat  navigation  at  low  water, 
and  rafting  and  light-draft  steamboat  navigation  at  moderate  stages. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $1,421.88,  expended  in  removing  logs,  snags,  trees,  etc.,  brought 
into  the  stream  by  the  high  water  of  previous  winter  and  spring. 

July  1,1894,  tmlance  unexpended $64.08 

Amount  appropriated  by  act  of  August  17,  1894 2,500.00 

2,564.08 
June  30, 1895,  amount  expended  during  fiscal  year 1, 421. 88 

July  1,1895,  balance  unexpended 1,142.20 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      1, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  G  10.) 

11.  Tug  Fork  of  Big  Sandy  River ^  West  Virginia  and  Kentucky. — This 
stream  was  originally  much  obstructed  by  rocks,  snags,  logs,  and  over- 
hanging trees.  Its  improvement  has  been  in  progress  since  work  ou  the 
Big  Sandy  was  commenced  on  the  project  for  the  improvement  of  that 
stream. 

The  present  project  was  adopted  in  1890,  and  provides  for  the  removal 
of  snags,  logs,  stumps,  rocks,  etc.,  from  the  river,  and  overhanging  trees 
from  the  banks. 

The  amount  expended  to  June  30,  1894,  was  $23,213.36,  and  has 
resulted  in  the  material  improvement  of  navigation,  giving  increased 
facilities  for  push  boats  at  low  water,  and  rafting  and  light-draft  steam- 
boats at  moderate  stages; 

The  improvement  has  been  carried  to  a  point  100  miles  above  Louisa. 

During  the  fiscal  year  ending  June  30^  1895,  $1,495.14  was  expended 
in  going  over  the  improved  part  of  the  river  and  removing  obstructions 
that  h^  come  into  the  river  from  the  rises  of  previous  winter  and 
spring,  such  as  logs,  snags,  trees,  etc. 

July  1,1894,  balance  unexpended $36.64 

Amount  appropriated  by  act  of  August  17,  1894 2,500.00 

2,536.64 
June  90, 1895,  amount  expended  during  fiscal  year 1,495. 14 

July  1, 1895,  balance  unexpended 1, 041. 50 

July  1,  1895,  outstanding  liabilities 81.08 

July  1,1895,  balance  available 960.42 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      2, 000. 00 

<  Submitted  In  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  O  11.) 
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1^.  Ouyandotte  Rivevy  West  Virginia. — ^This  sfcream  was  originally 
much  obstructed  by  snags,  logs,  leaning  trees,  the  remains  of  old  dams, 
and  milldams  owned  by  private  parties,  which  required  removal. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provided 
for  the  removal  of  existing  obstructions,  natural  and  artificial,  so  as  to 
form  a  channel  30  feet  wide,  with  a  least  depth  of  Id  inches,  daring  five 
months  of  the  year,  and  extending  up  the  river  a  distance  of  122  miles 
from  the  Ohio. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  $18,471.72 
had  been  expended,  resulting  in  the  partial  improvement  of  the  river 
for  a  distance  of  119  miles,  removing  snags,  logs,  etc.,  from  the  channel, 
and  cutting  passageways  through  old  dams. 

During  the  fiscal  year  ending  June  30, 1895,  $58.47  was  expended 
in  incidentals. 

July  1, 1894,  balance  unexpended $28.28 

Amouut  appropriated  by  act  of  August  17,  1894 2,000.00 

2,028.28 
June  30,  1895,  amount  expended  during  fiscal  year 58. 47 

July  1,  1895,  balance  unexpended 1, 969. 81 

July  1,  1895,  outstanding  liabilities 1, 108. 83 

July  1, 1895,  balance  available 861.01 

(  Amount  that  can  be  profitabl  v  expended  in  fiscal  year  ending  June  30, 1897      1, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  5  of  Biver  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  G  12.) 

13.  Little  Kanawha  River,  West  Virginia-. — This  river,  at  the  time 
improvements  were  commenced  by  the  United  States,  was  much 
obstructed  by  logs,  snags,  leaning  trees,  etc.,  above  that  portion  con- 
trolled by  the  Little  Kanawha  ^Navigation  Company. 

The  original  project,  adopted  in  1876,  was  for  the  removal  of  Beaver 
and  l!^ailor  Bend  rocks,  and  for  cleaning  out  snags  and  fallen  tree's. 
This  was  modified  in  1880  by  the  adoption  of  an  additional  project  for 
the  construction  of  a  lock  and  dam  2  miles  above  Burning  Springs, 
W.Va. 

Up  to  June  30,  1894,  8211,150.12  had  been  expended,  resulting  in 
placing  the  upper  part  of  the  river  in  a  fair  i*afting  condition,  and  so 
that,  during  moderate  stages,  light-draft  steamboats  could  run  as  far 
as  Grantsville.  The  lock  and  dam  2  miles  above  Burning  Springs  have 
been  completed,  a  lock  house  built,  grounds  graded  and  fenced,  and 
slack-water  navigation  opened  up  for  an  additional  distance  of  9  miles. 

During  the  fiscal  year  ending  June  30, 1805,  $1.60  was  expended  in 
incidentals. 

July  1, 1894,  balance  unexpended $24.88 

June  30;  1895,  amount  expended  during  iiscal  year 1.60 

July  1, 1895,  balance  unexpended 23.28 

July  1, 1895,  outstanding  liabilities X3.07 

July  1, 1895,  balance  available 10.21 

(See  Appendix  G  G  13.) 

14.  Operating  and  care  of  lock  and  dam  on  Little  Kanawha  Biverj 
West  Virginia. — The  lock  was  opened  to  navigation  December  2, 1891, 
and  has  been  operated  continuously,  with  the  exception  of  a  short  time 
in  June,  1892,  when  it  was  closed  temporarily  ibr  repairs. 
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Owing  to  the  fact  that  the  dams  of  the  Little  Kanawha  Navigation 
Company  are  badly  out  of  repair,  the  lock  is  not  used  for  three  or  four 
months  each  year^  boats  not  being  able  to  get  up  to  it. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $3,364.13,  expended  in  repairing  dam,  ripfapping  banks  about 
abutment,  putting  new  floor  in  lock  pit,  and  general  repairs. 

(See  Appendix  G  G  14.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH   RIVER  AND  HARBOR  ACT 

OF  AUGUST  17.  1894. 

The  preliminary  examinations  of  the  following  localities,  required  by 
the  act  of  August  17, 1894,  were  made  by  the  local  engineer,  Maj.  D. 
W.  Lockwood,  Corps  of  Engineers,  and  reports  thereon  submitted 
through  the  division  engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers: 

i.  Preliminary  examination  of  the  lower  pari  of  the  Licking  RiveVy 
Kentucky^  for  an  ice  harbor^  including  lock  and  dam,  at  a  point  about  3 
miles  from  its  mouth. — Major  Lockwood  submitted  report  of  examina- 
tion October  10, 1894.  It  is  his  opinion  and  that  of  the  division  engi- 
neer, concurred  in  by  this  office,  that  the  Lower  Licking  River  is  not 
worthy  of  improvement  by  the  General  Government  for  the  purposes 
of  an  ice  harbor.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Ex.  Doc.  No.  60,  Fifty-third  Congress,  third  session.  (See 
also  Appendix  G  G  15.) 

2.  Preliminary  examination  of  Ouyandotie  River^  West  Virginia^  with 
a  view  of  improvement  by  locks  and  dams, — Major  Lockwood  submitted 
report  of  examination  I^ovember  8,  1894.  He  states  that  since  1878 
more  or  less  work  has  been  done  on  the  Guyandotte  in  the  way  of 
improving  navigation  for  push  boats  and  running  out  logs,  but  that,  in 
his  opinion,  the  river  is  not  worthy  of  improvement  by  the  General 
Government  in  the  manner  indicated  in  the  act.  The  division  engineer 
also  reports  the  Guyandotte  Kiver  as  not  worthy  of  improvement  by 
locks  and  dams,  and  his  opinion  is  concurred  in  by  this  office.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  I^o. 
39,  Fifty-third  Congress,  third  session.    (See  also  Appendix  G  G  16.) 

3.  Preliminary  examination  of  Little  Kanawha  River^  West  Virginia^ 
with  a  view  of  improvement  by  locks  and  dams. — Major  Lockwood  sub- 
mitted report  of  examination  December  1, 1894.  It  is  his  opinion  and 
that  of  the  division  engineer,  concurred  in  by  this  office,  that  the  river 
is  not  worthy  of  improvement  by  the  General  Government  in  the  man- 
ner indicated  in  the  act.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  98,  Fifty-third  Congress,  third  session. 
(See  also  Appendix  G  G  17.) 

LAKE     RIVERS    AND    HARBORS. 
IMPROVEMENT   OF  RIVERS   AND   HARBORS   ON  LAKE   SUPERIOR. 

This  district  was  in  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of 
Engineers,  with  Lieut.  Charles  H.  McKinstry,  Corps  of  Engineers, 
under  his  immediate  orders  since  September  3, 1894;  Division  Engi- 
neer, Col.  O,  M.  Poe,  Corps  of  Engineers. 

1.  Harbor  at  Grand  MaraiSy  Minn. — This  small  natural  basin  was  not 
originally  of  sufficient  depth,  nor  was  it  adequately  sheltered  either  for 
commercial  purposes  or  for  use  as  a  harbor  of  refuge;  the  approved 
project  of  1879,  therefore,  proposed  two  breakwater  piers  each  350  feet 
long,  from  the  east  and  west  x>oints  of  the  bay,  or  one  pier  700  feet  long 
from  the  east  point,  and  the  dredging  to  a  depth  of  at  least  16  feet  of 
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an  anchorage  area  of  about  26  acres,  at  a  total  estimated  cost  of 
$139,669.40.  Up  to  the  close  of  the  fiscal  year  ending  June  30,  1895, 
there  has  been  expended  on  this  work  $126,319.35.  With  this  sum  350 
feet  of  the  east  pier,  has  been  completed  and  the  16-foot  anchorage 
area  increased  to  23.5  acres.  There  remains  to  be  dredged  to  complete 
the  dredging  project  2.5  acres.  The  act  of  August  17, 1894,  appro- 
priated $3,000  for  continuing  the  improvement.  This  will  be  expended 
in  dredging  under  a  contract. 

July  1, 1894,  balance  anezpended $1, 190. 07 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

4,190.07 
June  30, 1895,  amount  expended  during  fiscal  year 159. 42 

July  1, 1895,  balance  unexpended 4,030.65 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 000. 00 

July  1, 1895, balance  available 1,030.65 

{Amount  (estimated)  required  for  completion  of  exietinp:  project 9, 319. 40 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  H  1.) 

3.  Harbor  at  Agate  Bay,  Minnesota. — This  is  a  shipping  port  for  iron 
ore,  and  when  the  breakwater  piers  are  built  will  form  a  harbor  of 
refuge.     It  is  27  miles  east  of  Duluth. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1887, 
and  contemplates  the  erection  of  two  piers  projecting  from  the  head- 
lands of  the  bay  and  inclosing  about  109  acres  of  water  area.  The 
eastern  pier  is  to  be  1,000  feet  long  and  the  western  one  900  feet.  Work 
upon  the  east  pier  was  commenced  in  1887,  and  at  the  close  of  work  in 
November,  1891,  750  feet  of  it  had  been  built.  In  1893,  200  feet  of  the 
west  pier  was  built.  The  act  of  August  17, 1894,  appropriated  $30,000 
for  continuing  the  improvement.  This  will  be  expended  in  building  a 
riprap  foundation  embankment  to  receive  the  cribs  and  superstructure 
for  the  prolongation  of  the  west  pier.  This  work  is  now  in  progress 
under  a  contract.  One  thousand  one  hundred  and  ninety  three  cords 
of  stone  has  been  placed  in  position,  equivalent  to  completing  92  linear 
feet  of  embankment.  It  is  estimated  that  the  funds  in  hand  will  com- 
plete 350  feet  of  embankment. 

The  amount  expended  to  June  30,  1894,  was  $89,222.24;  amount 
expended  during  fiscal  year  ending  June  30, 1895,  $4,618.93. 

July  1,  1894,  balance  unexpended $3,277.76 

Amount  appropriated  by  act  of  August  17,  1894 30,000.00 

33, 277. 76 
June  30,  1895,  amount  expended  during  fiscal  year 4, 618. 93 

July  1, 1895,  balance  unexpended 28,658.83 

July  1,  1895,  outstanding  liabilities $2, 1 14. 92 

July  1,  1895,  amount  covered  by  uncompleted  contracts 20, 381. 60 

22,496.52 

July  1, 1895,  balance  available 6,162.31 

{Amount  (estimated)  required  for  completion  of  existiuff  project 121, 708. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  H  2.)  oi„.ed  b,  Googk 
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3.  Harbor  at  Duluthj  Minn. — The  original  project  for  the  improve- 
ment of  the  harbor,  adopted  in  1871,  consisted  of  a  breakwater  in  Lake 
Superior  outside  of  Minnesota  Point  in  continuation  of  one  already 
commenced  by  the  Northern  Pacific  Railroad  Company.  This  break- 
water was  destroyed  by  a  storm  in  1872  and  abandoned.  In  1873  Con- 
gress provided  for  maintaining  the  canal  through  Minnesota  Point, 
wbich  had  been  constructed  by  the  city  of  Duluth,  and  for  dredging 
channels  in  Superior  Bay  to  the  Duluth  docks. 

Work  under  this  project  was  continued  until  1881,  at  which  time  the 
piers  of  the  canal  had  been  repaired  and  somewhat  extended,  a  harbor 
basin  dredged  of  moderate  capacity,  and  a  narrow  channel  dredged  in 
Superior  Bay  from  Duluth  to  deep  water  at  Connor  Point.  The  amount 
expended  under  this  project  was  $270,651.81. 

The  present  project  was  adopted  in  1881  and  modified  in  1884  and 
1888,  the  object  being  to  preserve  the  piers  bordering  the  canal,  dredg- 
ing an  inner  harbor  to  accommodate  vessels  drawing  16  feet  of  water, 
a  channel  parallel  with  the  Park  Point  dock  line  100  feet  wide,  a  chan- 
nel ea*t  of  Rice  Point  200  feet  wide  and  17  feet  deep,  and  a  channel 
along  the  north  shore  of  St.  Louis  Bay  200  feet  wide,  17  feet  deep. 

The  river  and  harbor  act  of  July  13, 1892,  authorized  the  expenditure 
of  $45,000  of  the  amount  appropriated  for  this  harbor  in  improving  the 
channel  of  St.  Louis  River  above  Grassy  Point.  Of  this  only  $22,500 
was  so  expended,  giving  an  available  depth  of  16  feet  to  Irontou,  4^ 
miles  up  the  river.  The  act  of  August  17, 1894,  appropriated  $75,000 
for  continuing  the  improvement  of  Duluth  Harbor,  of  which  $25,000  was 
authorized  to  be  expended  above  Grassy  Point.  l?ractically,  the  whole 
of  this  appropriation  for  Duluth  Harbor  will  be  expended  for  contin- 
gencies and  in  dredging  under  a  contract  now  in  execution,  and  has 
been  allotted  as  follows:  $50,000 for  Duluth  Harbor  proper, and  $25,000 
for  the  St.  Louis  River  above  Grassy  Point.  The  first-named  sum  will 
wideij  the  present  16-foot  channels  on  the  north  side  of  St.  Louis  Bay, 
and  the  second  will  extend  the  16-foot  navigation  up  to  New  Duluth, 
10  miles  above  Grassy  Point. 

The,  balance  left  over  at  the  end  of  the  last  fiscal  year  has  been 
exi)ended  in  thoroughly  repairing  the  superstructure  of  the  canal  piers 
at  the  entrance  and  in  office  expenses. 

A  joint  resolution  of  Congress  of  June  29, 1894,  directed  the  appoint- 
ment of  a  Commission  of  Engineers  to  prepare  a  20-foot  project  for  this 
harbor.  The  report  of  this  Commission  was  published  as  House  Ex. 
Doc.  No.  59,  Fifty- third  Congress,  third  session;  it  is  also  submitted 
herewith  in  Appendix  H  H  3. 

The  total  amount  expended  on  the  harbor  to  June  30,  1895,  is 
$791,332.50,  of  which  $270,651.81  was  expended  prior  to  the  adoption 
of  the  present  project;  the  amount  expended  under  the  present  project 
to  the  same  date  is  $520,680.69.  The  work  has  resulted  in  increasing 
the  dredged  area  of  the  harbor  basin  to  about  104  acres,  exclusive  of 
private  dredging,  removing  shoals  from  area  previously  dredged,  giving 
nearly  the  whole  dredged  basin  a  minimum  depth  of  16  feet,  maintain- 
ing the  canal  piers,  making  16-fqot  channels  east  and  west  of  Rice 
Point  and  on  north  shore  of  St.  Louis  Bay,  and  carrying  the  16-foot 
depth  to  the  head  of  Spirit  Lake,  about  7  J  miles  up  the  St.  Louis  River. 
A  survey  made  on  and  through  the  ice  last  winter  shows  the  channels 
to  be  in  good  condition  and  practically  unimpaired. 

The  canal  piers  are  in  a  poor  condition  and  the  entire  work  needs  to 
be  replaced  with  an  improved  and  permanent  structure.  Over  $7,000 
has  been  expended  during  the  year  in  their  repair. 
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It  is  extrcftaely  desirable  that  the  existing  basins  and  channels  should 
be  deepened  to  20  feet,  so  as  to  make  completely  available  the  20-foot 
channel  between  Buffalo  and  Lake  Superior,  now  rapidly  approaching 
completion.  Fifty  per  cent  of  the  commerce  passing  through  the  Sault 
Ste.  Marie  Canal  comes  to  Duluth  and  Superior. 

In  compliance  with  the  requirement  of  the  last  river  and  harbor  act 
negotiations  have  been  opened  with  the  city  of  Duluth  to  deed  to  the 
United  States  the  land  covered  by  the  canal  and  its  i)iers  not  already- 
owned  by  the  United  States.    The  matter  is  still  pending. 

July  1,  1894,  balance  unexpended $9,317.67 

Amount  iippropiated  by  act  of  August  17, 1894 75, 000. 00 

84,317.67 
June  30,  1895,  amount  expended  during  fiscal  year 23, 350. 97 

July  1, 1895,  balance  unexpended 60,966.70 

July  1,  1895,  outstanding  liabilities $13,755.72 

July  1,  1895,  amount  covered  by  uncompleted  contracts 35, 103. 85 

48,859.57 

July  1,  1895,  balance  available 12,107.13 

(  Amount  thatcan  be  profitably  expendedinfiscalyearendingJune30, 1897    75, 000. 00 
<  Submitted  in  compliance  ^ith  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  H  3.) 

4.  Harbor  at  Superior  Bay  and  St  Louis  Bay^  Wisconsin. — Originally 
the  natural  entry  to  Superior  Bay  was  obstructed  with  shifting  bars 
having  at  most  but  9  feet  depth  of  water  over  them. 

The  United  States  began  the  improvement  of  the  entrance  in  1867 
by  building  two  parallel  piers.  The  piers  are  350  feet  apart,  and  a  good 
deal  of  dredging  has  been  necessary  to  obtain  the  required  depth 
between  them  and  in  the  channels  leading  to  Connors  Point  and  the 
Quebec  dock  and  the  new  connecting  channel  in  St.  Louis  Bay.  The 
original  project  of  1867  has  therefore  been  modified  from  time  to  time 
to  meet  the  needs  of  the  rapidly  increasing  capacity  of  the  vessels  visit- 
ing this  port,  the  last  modification  being  made  by  act  of  Congress 
approved  August  5,  1886,  which  added  the  improvement  of  the  channel 
in  St.  Louis  Bay. 

In  carrying  out  the  original  project  with  modifications  there  had  been 
expended  to  June  30,  1894,  the  sum  of  $295,339.92. 

This  resulted  in  giving  16-fot)t  navigation  at  the  entrance,  through 
the  natural  channel,  through  an  artificial  channel  leading  to  the  Quebec 
dock,  and  an  artificial  channel  along  the  dock  line  in  St.  Louis  Bay 
clear  through  to  the  natural  channel  at  Grassy  Point. 

The  river  and  liarbor  act  of  August  17, 1894,  appropriated  $50,000 
for  continuing  the  improvement  of  this  harbor.  This  is  being  expended 
in  dredging  to  widen  the  existing  channels  and  to  continue  the  channel 
along  the  Superior  Bay  dock  line  from  the  Quebec  channel  to"Tlie 
Gate"  at  Connors  Point,  under  contract. 

Some  $8,.']00  of  the  balance  on  hand  at  the  beginning  of  the  fiscal 
year  was  expended  in  thoroughly  repairing  the  superstructures  on  the 
entrance  piers. 

The  land  on  which  stands  the  S(uitherly  entrance  pier  does  not 
belong  to  the  United  States,  and  should  be  acquired  by  purchase  or 
condemnation. 

A  joint  resolution  of  Congress  of  June  29, 1894,  directed  the  appoint- 
ment of  a  Commission  of  Engineers  to  prepare  a  20-foot  project  for  this 
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harbor.  Its  report  was  published  as  House  Ex.  Doc.  !No.  59,  Fifty- 
third  Congress,  third  session ;  it  is  also  submitted  herewith  in  Appendix 
H  H  3.  It  is  extremely  desirable  that  the  existing  basins  and  chan- 
nels should  be  deepened  to  20  feet,  so  as  to  make  conii)letely  available 
the  20-foot  channel  between  Buffalo  and  Lake  Superior  now  rapidly 
approaching  completion.  Fifty  per  cent  of  the  commerce  passing 
through  the  Sanlt  Ste.  Marie  Canal  comes  to  Duluth  and  Superior. 

Allouez  Bay,  Wisconsin,  is  an  important  part  of  Superior  Harbor. 
The  report  on  the  survey  of  this  bay,  made  in  accordance  with  the  last 
river  and  harbor  act,  wa^  published  as  House  Ex.  Doc.  No.  172, 
Fifty-third  Congress  third  session;  it  is  also  submitted  herewith  as 
Appendix  H  H  13. 

July  1,  1894,  balance  unexpended $15,030.62 

Amount  appropriated  by  act  of  August  17,  1884 50,000.00 

65, 030. 63 
June  30,  1895,  amount  expended  during  fiscal  year 27,401. 10 

July  1,  1895,  balance  unexpended 37,629.52 

July  1,  1895,  outstauding  liabilities $12,805.34 

July  1,  1895,  amount  covered  by  uncompleted  contracts 18, 679. 64 

31,484.98 

July  1,  1895,  balance  available 6,144.54 

i  Amount  that  can  be  profitably  expended  in  fiscal  yenr  ending  June  30,1897    50, 000. 00 
•]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  H  4.) 

5.  Hat'bor  at  Ashland,  Wis. — Ashland  Harbor  is  located  at  the  head 
of  Chequamegon  Bay,  and  originally  had  no  protection  from  the  waves 
which  rolled  into  the  bay  or  from  the  waves  generated  within  the  bay 
itself  by  storms. 

The  approved  project  is  for  the  construction  of  a  pile,  slab,  and  rock 
breakwater,  8,000  feet  long,  northeai|t  of  the  town,  and  for  dredging  a 
channel  in  front  of  the  wharves  of  the  city  to  accommodate  vessels 
drawing  16  feet  of  water.  During  the  season  of  1889  a  portion  of  the 
breakwater,  4,650  feet  in  length,  was  completed,  but  a  severe  storm  in 
November  of  the  same  year  destroyed  the  outer  60  feet,  and  the  slab  fill- 
ing settled  in  some  places.  In  1891 1,080  feet  and  in  1893 1,683  feet  were 
added  to  the  breakwater,  making  its  present  length  7,363  feet. 

The  method  of  construction  adopted  was  very  cheap,  very  weak  as 
to  strength  and  durability,  and  only  justified  by  the  necessity  of  obtain- 
ing quickly  as  great  a  protection  as  the  funds  would  permit. 

In  the  near  future  to  give  it  reasonable  permanence  throughout  its 
length  will  require  the  expenditure  of  nearly  twice  what  it  has  already 
cost.  The  portions  first  built  have  within  the  last  eighteen  months 
shown  such  great  weakness  that  the  whole  of  the  amount  appropriated 
by  the  last  river  and  harbor  act,  $25,000,  is  being  expended  in  making 
repairs.  The  work  is  being  done  by  days'  labor,  the  stone  and  slabs 
being  purchased  under  contract.  Even  after  the  repairs  have  been 
made  to  the  extent  of  the  funds  available  the  work  will  be  in  anything 
but  a  satisfactory  condition. 

The  breach  in  Chequamegon  Point  made  by  the  storm  of  May  18, 
1894,  shows  no  noticeable  deepening  or  widening. 

No  dredging  has  yet  been  done  in  Ashland  Harbor. 

The  total  amount  expended  under  ai)proved  project  and  in  repairs  to 
June  30,  1895,  is«201,822.82. 
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Tlie  breakwater  had  a  marked  influence  in  improving  the  tranquillity 
of  the  harbor. 

July  1,  1894,  balance  unexpended $2,354.58 

Amount  appropriated  by  act  of  August  17,  1894 25,000.00 

27,354.58 
June  30,  1895,  amount  expended  during  fiscal  year 16, 677. 40 

July  1, 1895,  balance  unexpended 10,677.18 

July  1,  1895,  outstanding  liabilities $3,075.07 

July  1,  1895,  amount  covered  by  uncompleted  contracts 5, 061. 52 

8,136.59 

Julyl,  1895,  balance  available 2,540.59 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    25, 000. 00 

<  Submitted  in  compliance  witl'  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  H  5.) 

6.  Harbor  at  Ontoimgony  Mich. — The  entrance  to  Ontonagon  River, 
which  forms  the  harbor,  had  but  7  feet  depth  in  1867,  at  which  time  the 
project  for  securing  12  feet  depth  by  building  parallel  piers  on  either 
side  of  tbe  mouth,  extending  to  the  18-foot  curve  of  depth  in  Lake 
Superior,  and  dredging  a  channel  between  the  piers  was  adopted. 

The  west  pier  was  built  to  a  length  of  2,675  feet,  and  the  east  pier  to 
a  length  of  2,315  feet.  This  brought  the  outer  end  of  the  west  piervery 
nearly  out  to  the  18-foot  curve  of  depth,  as  proposed.  But  this  curve 
has  advanced  since,  owing  to  the  very  considerable  volume  of  sand 
carried  into  iHe  lake  by  the  river,  and  as  it  appears  probable  that  the 
advance  of  the  bar  will  keep  pace  with  the  extension  of  the  piers  unless 
a  very  considerable  extension  is  made  at  once,  it  does  not  appear  that 
economic  considerations  would  justify  any  further  extension  of  the  piers 
at  present. 

For  a  time  it  seems  that  better  results  will  be  secured  after  the  piers 
are  put  in  repair  by  dredging  across  the  bar  after  each  spring  freshet. 
A  dredged  channel  through  the  bar  and  the  remaining  150  feet  of  super- 
structure on  the  west  pier  were  completed  in  1891. 

At  the  close  of  work  in  1891  the  channel  was  left  with  16  feet  of 
water  in  it,  but  the  river  freshets  have  partially  filled  this  up  since,  and 
in  1894  some  $6,200  was  expended  in  dredging  between  the  piers  and 
inside  the  harbor  after  the  spring  freshet.  This  made  the  channel 
available  to  vessels  drawing  12  feet. 

The  last  river  and  harbor  act  appropriated  $7,000  for  this  harbor. 
This  is  being  expended  in  repairs  to  the  piers  under  contract. 

The  amount  expended  during  the  fiscal  year  just  closed  was  $9,281.18. 

The  total  cost  of  the  improvement  to  June  30,  1895,  was  $326,720.90. 

July  1,  1894,  balance  unexpended $10,660.28 

Amount  appropriated  by  ant  of  August  17, 1894 7, 000. 00 

17,660.28 
June  30, 1895,  amount  expended  during  fiscal  year 9, 281. 18 

July  1,  1895,  balance  unexpended 8, 379. 10 

July  1,  1895,  outstanding  liabilities 4,160.24 

July  1, 1895,  balance  available 4, 218. 86 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      7, 000. 00 

<  Submitted  in  compliance  with  requirements  o^  sections  2  of  river  and 
C     harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  March  3, 1893. 

(See  Appendix  H  H  6.) 
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7.  Uagle  Harbor^  Michigan. — Previous  to  the  improvement  of  Eagle 
Harbor  the  entrance  was  obstructed  by  a  rocky  reef  with  8^  feet  of 
water  over  the  shoalest  part. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1866 
and  modified  in  1868, 1874,  and  1878.  The  plan  as  finally  carried  oat 
consisted  in  blasting  and  dredging  through  the  rocky  ledge  a  channel 
130  feet  wide  and  14  feet  deep,  marking  it  with  two  guiding  cribs,  one 
on  each  side  of  the  channel,  and  the  removal  of  a  number  of  bowlders. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1894,  was  $95,238.08,  and  has  resulted  in  carrying  out  the  above 
project,  the  work  having  been  completed  in  1879,  and  meeting  the 
present  demands  of  commerce. 

During  the  fiscal  year,  $658.17  was  expended  in  refilling  deficient 
pockets  and  in  redecking  the  superstructuies  on  the  piers. 

No  appropriation  is  asked  for  this  harbor,  as  the  funds  available  will 
probably  be  sufficient  to  keep  the  work  in  good  order  for  several  years 
longer. 

July  1,  1894,  balance  unexpended $1,761.82 

June  30, 1896,  amount  expended  during  fiscal  year 658.17 

July  1, 1895,  balance  unexpended 1,103.75 

(See  Appendix  H  H  7.) 

8.  Waterway  from  Keweenaw  Bay  to  Lake  Superior  via  Portage  Lake 
and  River  J  Michigan. — ^This  work  has  heretofore  been  reported  on  as  the 
Portage  Lake  and  Lake  Superior  canals,  across  Keweenaw  Point, 
Michigan.  ' 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890,  the  United  States  purchased  and  assumed  the  charge 
and  care  of  these  canals  on  August  3, 1891.- 

The  improvements  consist  of  entrance  piers  at  the  harbor  entrances 
on  Lake  Superior  and  Keweenaw  Bay,  canals  and  canal  revetments, 
dredged  cuts  and  channel  ways,  lights,  and  buoys.    There  are  no  locks. 

When  the  United  States  assumed  charge  the  piers  and  revetments 
were  in  a  dilapidated  condition,  bars  had  formed  at  the  harbor 
entrances,  and  many  places  in  the  channel  ways  had  shoaled  by  depo- 
sition of  material. 

As  the  waterway  is  intended  for  the  use  of  all  vessels  that  navigate 
Lake  Superior,  and  is  actually  used  by  a  large  proportion  of  them,  it 
is  necessary  that  the  depth  and  width  of  the  channels  shall  at  least  be 
equal  to  that  of  the  St.  Marys  Falls  Canal,  which  now  limits  the  maxi- 
mum draft  and  dimensions  of  the  largest  vessels  which  run  to  Lake 
Superior. 

The  approved  project  is  for  a  16-foot  channel  70  feet  wide,  a  renewal 
of  the  canal  revetments,  a  reconstructfdn  of  the  piers  at  the  upper 
and  lower  entrances  and  their  extension  to  30  and  20  feet  of  water, 
respectively. 

The  river  and  harbor  act  of  1892  appropriated  $50,000  and  the  last  act 
$130,000.  These  amounts  have  been  and  are  being  expended  in  deep- 
ening and  widening  the  present  channels  by  dredging,  in  repairing  the 
superstructure  of  the  piers  at  the  upper  entrance,  and  in  rebuilding  the 
revetments  near  said  entrance  and  in  Lily  Pond  and  the  superstructure 
of  the  pier  at  the  lower  entrance  and  the  revetment  adjoining  it. 

The  condition  Of  the  waterway  has  been  greatly  bettered  since  the 
United  States  acquired  ownership,  and  no  complaints  from  vessel  men 
have  been  received  this  year.  A  least  depth  of  14  feet  exists  throughout 
the  waterway. 
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Eegulations  for  the  use  of  the  canal  have  been  formulated,  approved 
by  the  Secretary  of  War,  and  promulgated,  which  gives  them  the  force 
of  law,  for  the  violation  of  which  penalties  attach.  The  result  has 
been  marked  and  highly  beneficial. 

During  the  past  season  of  navigation,  that  of  1894,  the  commerce 
through  this  waterway  has  amounted  to  754,973  tons  of  commodities, 
having  an  estimated  value  of  $28,099,533.50,"  and  37,636  passengers, 
being  an  increase  over  the  traffic  of  1893  of  222,346  tons,  $5,677,460.16, 
and  5,562  passengers,  respectively. 

July  1,  1894,  balance  unexpeDcled $1, 611. 96 

Amount  appropriated  by  act  of  August  17, 1894 130, 000. 00 

131, 611. 96 
June  30,  1895,  amount  expended  during  fiscal  year 35, 024. 22 

Julv  1,  1895,  balance  unexpended 96, 587. 74 

July  1,  1895,  outstanding  liabilities $23, 722. 74 

July  1, 1895,  MDOunt  covered  by  uncompleted  contracts 53, 259. 77 

76,982.51 


July  1,  1895,  balance  available 19,605.23 


Amount  (estimated)  required  for  completion  of  existing  project 1, 115, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 75,000.00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  II  8.) 

.9.  Operating  and  care  of  waterway  fro^n  Keiceenaw  Bay  to  Lake  Superior 
via  Portage  Lake  and  River,  Michigan, — The  expenses  of  operating  aiid 
care  of  this  waterw  ay  for  the  fiscal  year  ending  June  30, 1892,  during 
which  it  was  acquired  by  the  United  States,  were  paid  by  an  appropri- 
ation of  $10,000  made  for  the  purpose  by  act  of  September  19,  1890. 

During  the  fiscal  year  ending  June  30,  1895,  $8,000  from  the  perma- 
nent indefinite  appropriation  of  July  6, 1884,  was  expended  in  maintain- 
ing, by  dredging,  a  practicable  14-foot  stage  of  water,  in  superintendence 
and  general  operation  of  the  canals,  in  guarding  against  encroachments 
on  the  legally  established  harbor  lines,  and  in  buoying  and  lighting  the 
channel  until  this  latter  duty  was  assumed  by  the  Light-House  Board, 
in  November,  1894. 

(See  Appendix  II  H  8.) 

10.  Harbor  at  Marquette,  Mich. — Originally  this  harbor  afforded  no 
protection  to  vessels  from  easterly  or  northeasterly  storms,  and  in  1860 
a  project  was  approved  for  the  construction  of  a  breakwater  composed 
of  cribs  filled  with  rock  and  projecting  from  the  shore  into  the  bay  a 
distance  of  2,000  feet.  This  pier  was  finished  practically  as  projected 
in  1875,  but  since  its  commencement  extensive  repairs  have  been  made 
to  the  superstructure. 

As  the  timber  composing  the  superstructure  has  been  in  place  longer 
than  its  durability  justifies,  it  is  essential  that  it  be  replaced  by  more 
durable  material.  A  project  for  a  concrete  superstructure  was  approved 
in  February,  1890.    Its  estimated  cost  was  $232,936.71. 

In  the  river  and  harbor  act  of  August  11, 1888,  provision  was  made 
for  the  extension  of  the  breakwater.  There  was  finished  60  feet  of  crib 
work  and  180  feet  of  riprap  foundation.  The  contract  of  1890  extended 
the  breakwater  240  feet,  that  for  1893  added  600  feet,  and  that  for  1894 
completed  it  to  the  total  length  of  3,000  feet,  called  for  by  the  project. 

The  last  river  and  harbor  act  appropriated  $30,000  for  the  further 
improvement  of  this  harbor.    This,  with  the  unexpended  balance  at 
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close  of  last  fiscal  year,  is  being  expended  in  beginning  the  project  for 
the  concrete  superstructure. 

A  warehouse  for  storage  of  cement  and  bins  for  sand  and  broken 
stone  have  been  built,  and  the  plant,  molds,  etc.,  have  been  prepared. 
It  is  expected  to  begin  the  concrete  laying  on  July  1. 

The  work  is  being  done  by  days' labor,  the  material  being  bought  by 
contract  after  due  s^vertisement. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $15,176.86. 

The  total  cost  of  the  work  to  June  30, 1895,  is  $478,443.50. 

July  1,  1894,  balance  unexpended $10,963.36 

Amount  appropriated  by  act  of  August  17, 1894 30, 000. 00 

40.963.86 
June  80, 1895,  amount  expended  during  fiscal  year 15, 176. 86 

July  1,  1895,  balance  unexpended 25,  786.  50 

July  1,  1895,  outstanding  liabilities _.     $2,692.44 

July  1, 1895,  amount  covered  by  uncompleted  contracts 18, 896. 96 

21,589.40 

July  1,  1895,  balance  available 4,197.10 

{Amount  (estimated)  required  for  completion  of  existing  project 227, 936. 71 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1897    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  ot  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

.  (See  Appendix  H  H  9.) 

11.  Harbor  of  refuge  at  Grand  MaraiSy  Mich, — Oriji^nally  the  entrance 
to  .this  harbor  was  obstructed  by  a  bar  having  but  about  9  feet  depth  of 
water  upon  it.  The  project  for  its  improvement,  adopted  in  1881,  has 
for  its  object  a  deep  and  safe  channel  into  the  harbor,  making  it  a  har- 
bor of  refuge.  This  object  is  to  be  attained  by  building  parallel  piers 
projecting  into  the  lake  and  dredging  out  a  channel  between  them,  con- 
necting  the  deep  water  of  the  lake  with  that  of  the  harbor. 

The  proposed  length  of  each  pier  was  1,800  feet.  The  west  pier  has 
now  reached  a  length  of  1,406  feet  and  the  east  pier  1,153  feet. 

A  channel  150  feet  wide  and  17  feet  deep  was  dredged  out  between 
the  piers  in  1889,  but  it  shoaled,  and  in  1891  it  was  again  dredged,  this 
time  to  a  width  of  175  feet  and  a  least  depth  of  over  17  feet,  the  outer 
ends  of  canal  piers  repaired,  new  shore  ends  and  spurs  put  in,  and  the 
old  shore  ends  remodeled.  A  partial  survey  in  June,  1893,  showed  a 
shoaling  to  14  feet.  An  examination  made  in  June,  1894,  showed  that 
there  was  a  least  depth  of  15.5  feet  along  the  channel  between  the  piers, 
and  there  is  about  the  same  at  present  for  a  corresponding  gauge 
reading. 

A  survey  in  the  fall  of  1894  showed  that  the  harbor  was  slowly  but 
surely  filling  up  through  the  wide  opening  between  the  east  pier  and 
the  eastern  shore.  This  necessitated  an  amendment  to  the  project, 
providing  for  building  a  close  pile  dike  clear  across  this  open  interval 
of  some  6,000  feet.    This  has  been  approved  by  the  Chief  of  Engineers. 

The  last  river  and  habor  act  appropriated  $20,000  for  continuing  the 
improvement,  and  this,  with  the  unexpended  balance  from  last  year, 
is  being  expended  in  building  a  close  pile  dike,  well  tied  together  with 
waling  and  braced  on  inside  where  the  depth  of  water  requires  it. 

The  total  amount  expended  under  api^roved  project  to  June  30, 1894,. 
was  $255,214.55. 

The  amount  expended  during  tlie  year  ending  June  30, 1895,  was 
$2,499.26. 
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July  1, 1894,  balance  unexpended SK'^'m 

Amount  appropriated  by  act  of  An£:ust  17,  1894 20,00U.  w 

26,035.45 
June  30, 1895,  amount  expended  during  fiscal  year 2, 499. 26 

July  1, 1895,  balance  unexpended 23,536.19 

July  1,1895,  outstanding  liabilities $2,135.42 

July  1, 1895,  amount  covered  by  uncompleted  contracts 18, 884. 58 

_..i_>^.»— i— ^—     21,  U«U.  v^ 

July  1, 1895,  balance  available 2, 516. 19 

{Amount  (estimated)  required  for  completion  of  original  project)]^ "^^^  n^' nn 
Amount  that  can  be  profitably  expended  in  fiscal  year  endins  J  une  3(0, 1897    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rivek  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  March  3,  r"^ 

(See  Appendix  H  H  10.) 

EXAMINATIONS  AND    SURVEYS    MADE    IN    COMPLIANCE   WITHNg^^^^ 
AND  HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examinatious  and  sarveys  of  the  following  localitic 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  engi^ 
neer,  Maj.  Clinton  B.  Sears,  Corps  of  Engineers,  and  reports  thereon 
submitted  through  the  division  engineer,  Col.  O.  M,  Poe,  Corps  of  Engl* 
neers: 

1.  Preliminary  examination  of  harbors  of  Superior^  Wis.,  and  Duluthj 
Minn.y  with  a  view  of  deepening  said  harbors  and  entrances  thereto  to  20 
feet. — The  report  of  the  results  of  this  examination  was  submitted  by 
M^jor  Sears  March  27,  1895.    It  is  his  opinion,  concurred  in  by  Col. 

0.  M.  Poe,  Division  Engin^r,  and  by  this  office,,  that  these  harbors  and 
the  entrances  thereto  are  worthy  of  improvement  by  the  General  Gov- 
ernment.   (See  Appendix  H  H  11.) 

In  this  connection  it  is  proper  to  remark  that  Congress,  by  joint  res- 
olution of  June  29, 1894,  provided  for  and  directed  the  appointment  of 
a  commission  of  three  engineers  to  examine  the  harbors  of  Superior 
and  Duluth  and  the  entrances  thereto,  with  a  view  of  ascertaining  the 
cost  of  deepening  these  harbors  to  a  uniform  depth  of  20  feet.  The 
report  of  this  commission  was  submitted  to  Congress  at  its  last  session 
and  printed  in  House  Ex.  Doc.  No.  59,  Fifty-third  Congress,  third  ses- 
sion. It  is  also  transmitted  herewith  in  Appendix  H  H  3.  An  estimate 
amounting  to  $3,130,553  is  submitted  by  the  commission  as  the  cost  of 
the  work  proposed. 

2.  Preliminary  examinations  of  mouth  of  Iron  River.  Lake  Superior , 
and  of  Flag  Lake,  and  mouth  of  Flag  River,  Wisconsin. — MQJor  Sears  sub- 
mitted report  of  examinations  October  20,  1894.  It  is  his  opinion  and 
that  of  the  division  engineer,  concurred  in  by  this  office,  that  these  local- 
ities are  not  at  present  worthy  of  improvement  by  the  General  Govern- 
ment. The  re|)ort  was  transmitted  to  Congress  and  printed  in  House 
Ex.  Doc.  No.  65,  Fifty-third  Congress,  third  session.  (See  also  Appendix 
HH12.) 

3.  Survey  of  Allouez  Bay,  Wisconsin. — Major  Sears  submitted  report 
of  survey  December  29, 1894.  He  submits  projects  for  channels  of  dif- 
ferent depths,  as  follows: 

1.  For  a  channel  giving  a  navigable  depth  of  16  feet $118, 430 

2.  For  a  channel  giving  a  navigable  depth  of  20  feet 316, 810 

*  This  does  not  include  work  on  the  pile  dike. 
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He  states,  in  addition,  that  as  a  part  of  both  projects  the  easterly  pier 
at  the  Superior  entrance  should  be  rearranp:ed  as  shown  by  parallel 
curved  lines  on  the  ni«ap,*  and  he  estimates  the  cost  of  this  at  ill,()80. 
The  report  was  transmitted  to  Congress  and  i)rinted  in  House  Ex.  Doc. 
No.  172,  Fifty-third  Congi^ess,  thirdsession.    (See  also  Appendix  H  H 13.) 

4.  Survey  for  canal  connecting  Lake  Superior  and  Mississippi  Rirer. — 
The  river  and  harbor  act  of  August  17, 1894,  appropriated  $10,000  for 
the  examination  and  survey  for  the  location  of  a  canal  connecting  Lake 
Superior  and  the  Mississippi  Biver,  and  designated  three  routes  to  be 
examined. 

The  survey  is  not  yet  completed,  and  it  is  expected  that  it  will  be 
finished  by  fall,  when  a  detailed  report  will  be  submitted  in  time  for  • 
transmission  to  Congress  in  December. 

A  report  by  Major  Sears  of  the  progress  of  this  survey  is  submitted 
herewith  as  Appendix  H  H  14. 

IMPROVEMENT    OF    RIVERS  AND    HARBORS   ON    WESTERN    SHORE    OF 

LAKE  MICHIGAN. 

This  district  was  in  the  charge  of  Msg.  James  F.  Gregory,  Corps 
of  Engineers,  to  January  24,  1895,  and  of  Capt.  Carl  F.  Palfrey, 
Corps  of  Engineers,  since  that  date,  with  Lieut.  Charles  H.  McKins- 
try,  Corps  of  Engineers,  under  the  immediate  orders  of  Major  Gregory 
to  September  2, 1894;  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of 
Engineers. 

1.  Manistique  Harbor,  Michigan. — The  natural  channel  of  entrance 
to  the  mouth  of  the  Manistique  Biver  was  7  feet  deep.  By  private 
enterprise  3,000  feet  of  slab  piers  had  been  built  at  the  mouth  of  the 
river  and  a  channel  dredged  to  10  feet  before  any  appropriation  had 
been  made  by  the  Government. 

The  project  for  the  improvement  of  the  harbor  was  adopted  in  1880, 
and  consisted  in  dredging  between  the  piers  built  by  the  Chicago  Lum- 
bering Company,  increasing  the  depth  of  the  channel  to  12  feet  for  a 
width  of  150  feet. 

By  the  acts  of  1880  and  1881  the  sum  of  $6,000  was  appropriated  for 
this  harbor  In  order  to  dredge  a  channel  between  the  private  piers  of 
the  above-mentioned  dimensions.  Dredging  was  done  to  the  amount 
of  11,780  cubic  yards,  and  work  was  then  suspended  in  consequence  of 
the  refusal  of  the  company  controlling  the  liarbor  to  rectify  their  pier 
lines  when  rebuilding  the  same. 

Nothing  has  been  done  since  work  was  suspended  in  1881. 

Soundings  taken  in  May  1892,  show  a  navigable  channel  between 
the  piers  with  a  depth  of  13  feet,  but  with  a  governing  depth  over  the 
bar  of  about  11  feet. 

The  amount  expended  to  June  30, 1894,  was  $3,571.60. 

July  1,  1894,  balance  unexpended $2,428.40 

June  ^f  1895,  amount  expended  during  tihcal  year 71. 00 

July  1,  1805,  balance  xmexpended 2,357.40 

(See  Appendix  1 1 1.) 

2.  Cedar  River  Harbor,  Michigan. — Previous  to  improvement  the 
mouth  of  Cedar  River  was  175  feet  wide  and  8  to  10  feet  deep,  with  a 
3-foot  bar  in  front. 

Improvements  had  been  made  by  private  parties  prior  to  the  com- 
mencement of  Government  work. 


"Omitted;  printed  in  House  £x.  Doc.  No.  172,  Fifty-third  Congress,  third  session. 
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The  project  of  improvemeat  was  adopted  in  1883,  with  a  modificatioii 
in  the  direction  of  the  piers  in  1884,  the  object  being  to  aii'ord  an  entrance 
cliannel  of  navigable  width  and  14  feet  in  depth.  ., 

Up  to  June  30, 1894,  there  had  been  expended  $28,190.97,  resulting 
in  the  construction  of  two  pile  piers  754  and  301  feet  long,  respectively, 
in  continuation  of  the  slab  docks  built  by  private  enterprise,  and  a 
channel  that  in  October,  1885,  was  50  feet  wide  and  13  feet  deep  and  100 
feet  wide  for  a  depth  of  11  feet. 

Soundings  taken  in  April,  1894,  showed  a  channel  about  40  feet  wide, 
and  under  favorable  conditions  vessels  drawing  14  feet  could  enter  the 
harbor. 

Work  was  suspended  in  Novembei,  1885,  and  has  not  been  resumed 
by  the  United  States  since  that  date.  It  is  reported  that  some  dredging 
was  done  by  private  parties  in  1891  and  1892. 

July  1,  1894,  balance  unexpended $1,809.03 

June  30,  1895,  amount  expended  during  fiscal  year 71 .  00 

July  1, 1895,  balance  unexpended 1, 738. 03 

i  Amount  (estimated)  required  for  completion  of  existing  project 108, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
y     harbor  acts  of  1866  and  1867. 

(See  Appendix  112.) 

3.  Menominee  Harbor,  Michigan  and  Wisconsin. — Previous  to  the 
improvement  of  this  harbor  the  depth  of  water  at  the  mouth  of  the 
Menominee  River  was  4  feet,  and  the  river  was  navigable  for  boats  of 
that  draft  for  some  2  miles  above  its  mouth. 

The  project  for  the  improvement  of  the  harbor  was  adopted  in  1871 
and  modified  in  1874,  the  object  being  to  afford  a  channel  of  entrance 
of  navigable  width  and  not  less  than  14  feet  depth. 

The  original  and  modified  projects  are  completed,  the  object  sought 
obtained,  and  the  present  demands  of  commerce  J^lly  met.* 

The  amount  expended  up  to  June  30, 1894,  was  $211,929.68,  resulting 
in  the  construction  of  two  piers  400  feet  apart,  the  north  pier  1,854 
feet  long  and  the  south  pier  2,710  feet  long,  with  a  dre<lged  channel 
3,000  feet  long,  200  feet  wide,  and  16  feet  deep  from  the  16-foot  contour 
in  Green  Bay  to  the  lower  end  of  the  channel  of  the  Menominee  River, 
of  the  same  depth  and  width. 

During  the  fiscal  year  ending  June  30, 1895, 1,309  linear  feet  of  the 
south  pier  were  thoroughly  repaired  by  the  removal  of  three  courses  of 
superstructure  and  a  new  line  of  piling  on  the  channel  face  of  488  linear 
feet  of  the  same,  the  amount  expended  being  $9,066.05. 

The  estimate  for  the  year  ending  June  30, 1897,  is  $7,150,  for  main- 
tenance of  channel  and  piers. 

July  1,  1894,  balance  unexpended $182.32 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

10, 132. 32 
June  30,  1895,  amount  expended  during  fiscal  year 9, 066. 05 

July  1,  1895,  balance  unexpended 1, 066. 27 

r  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

I      1897,  for  maintenance 7,150.00 

]  Submitted  in  compliance  with  re([uirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  113.) 

4.  Mfmomince  Fiver,  Michigan  and  Wisconsin. — The  river  and  harbor 
act  of  September  19, 1890,  appropriated  $54,000  for  ^'coutinuiug  the 
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improvement  up  the  river  from  termination  of  old  work,''  and  the  orig- 
inal approved  project  was  for  dredging  a  channel  200  feet  wide  and  16 
feet  deep  from  Green  Bay  up  the  Menominee  Kiver  as  far  as  the  funds 
available  would  allow,  the  object  being  to  create  a  navigable  channel  16 
leet  deep  from  Green  Bay  to  N.  Ludington  Company's  mill,  a  distance 
of  about  2  miles.  The  project  has  been  modified  by  reducing  the  upper 
2,600  linear  feet  to  a  width  of  100  feet. 

The  original  navigable  depth  was  about  4  feet. 

When  work  was  begun  on  the  improvement  in  question  the  United 
States  had  increased  the  depth  at  the  mouth  of  the  river  to  14  feet, 
and  by  private  enterprise  a  tortuous  channel  had  been  dredged,  with  a 
governing  width  of  50  feet  ,and  depth  of  13  feet,  extending  up  the 
river  for  a  distance  of  2  miles. 

A  large  portion  of  the  improvement  made  by  private  parties,  how- 
ever, was  situated  entirely  outside  of  the  limits  of  the  present  channel. 

The  amount  expended  to  June  30,  1894,  was  $74,305.76. 

The  lower  section,  some  9,000  feet  long,  had  then  a  width  of  200  feet, 
except  for  a  limited  i)ortion  of  its  length,  and  a  general  depth  of  16 
feet.  The  upper  section,  about  2,500  feet  long,  was  practically  com- 
pleted for  about  2,200  linear  feet;  the  governing  depth  in  the  remainder 
was  about  8  feet. 

During  the  fiscal  year  ending  June  30,  1895,  $3,877.31  was  expended 
in  dredging. 

The  lower  section,  about  9,000  feet  long,  has  now  a  channel  200  feet 
wide  for  practically  its  entire  length,  and  a  general  depth  of  16  feet. 
The  upper  section,  about  2,500  feet  long,  is  completed. 

July  1, 1894,  balance  unexpended $274.27 

Amount  appropriated  by  act  of  August  17,  1894 6,000.00 

6, 274. 27 
June  30,  1895,  amount  expended  during  fiscal  year 3, 877. 31 

July  1, 1895,  balance  unexpended 2,396.96 

f  Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

I     30,1897,  for  maintenance 6,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  114.) 

5.  Oconto  Harbor,  Wwcow^m.— In  its  natural  condition  the  channel 
at  the  entrance  to  the  Oconto  River  was  obstructed  by  a  bar  with  less 
than  2  feet  of  water  over  it.  Previous  to  1881,  when  the  first  appro- 
priation was  made  for  its  improvement,  the  citizens,  by  the  construction 
of  a  small  amount  of  slab  pier  and  by  dredging,  had  increased  the 
depth  to  3J  feet. 

The  project  of  improvement  adopted  in  1882  proposes  to  secure  an 
8-foot  channel  from  Green  Bay  to  the  city  of  Oconto,  a  distance  of  2 
miles,  by  dredging  and  constructing  piers,  at  an  estimated  cost  of 
$150,000. 

The  total  amount  expended  up  to  June  30,  1894,  was  $69,446.52, 
resulting  in  the  building  of  two  piers,  the  north  pier  1.603  feet  and  the 
south  pier  2,151  feet  in  length,  the  latter  being  the  full  length  contem- 
pliated  by  the  approved  project,  in  the  removal  of  405,356  cubic  yards  of 
material,  and  minor  repairs.  Owing  to  the  narrowness  of  the  dredged 
channel  and  the  soft  character  of  the  material  the  spring  freshets  have 
a  tendency  to  obliterate  in  places  the  dredging  of  i^revious  years. 
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In  September,  1894,  the  governing  depth  of  water  from  the  harbor 
entrance  to  the  shore  line  was  10  feet,  and  there  was  about  7  feet  in  the 
river  as  far  up  as  Spies's  Mill,  a  distance  of  6,500  feet. 

Under  provisions  of  the  river  and  harbor  act  of  August  17,  1894,  a 
preliminary  examinatiou  was  made  and  report  submitted  for  a  channel 
16  feet  deep  and  150  feet  wide.  This  report  is  printed  in  House  Ex. 
Doc.  1^0.  54,  Fifty-third  Congress,  third  session.  It  is  also  submitted 
herewith  as  Appendix  1 1  25. 

During  the  fiscal  year  ending  June  30, 1895,  $452.96  was  expended. 

July  1, 1894,  balance  unexpended $1, 554. 48 

Amount  appropriated  by  act  of  August  17, 1894 8, 000. 00 

4, 554. 48 
June  30, 1895,  amount  expended  during  fiscal  year \ 452. 96 

July  1, 1895,  balance  unexpended 4,102.52 

(Amount  (estimated)  required  for  completion  of  existing  project 79, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1  5.) 

6,  Fenaaukee  Sarbarj  Wisconsin. — The  original  depth  of  water  at  the 
mouth  of  Pensaukee  River  was  2  feet,  increased  by  private  enterprise 
to  from  7  to  9  feet  for  a  width  of  30  teet. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1883, 
and  consisted  of  the  construction  of  a  single  slab  pier  2,500  feet  long, 
in  continuation  of  the  pier  built  by  private  enterprise,  and  dredging  a 
channel  10  feet  deep  and  100  feet  wide  on  the  south  side  of  the  pier. 

The  total  amount  expended  up  to  June  30,  1894,  was  $14,006.64, 
resulting  in  the  construction  of  1,300  feet  of  the  proposed  extension  of 
the  pier  and  the  dredging  of  5,698  cubic  yards  of  material,  making  a 
channel  25  feet  wide  and  10  feet  deep. 

About  600  linear  feet  of  the  west  end  of  the  pier,  damaged  by  fire  in 
September,  1891,  was  repaired  in  October  and  November,  1891. 

The  last  survey,  made  in  May,  1890,  showed  the  governing  depth  to 
be  2.8  feet. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1895. 

July  1, 1894,  balance  unexpended $993. 36 

July  1,1895,  balance  unexpended J^93.36 

(  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  6.) 

7.  Oreen  Bay  Harbor^  Wisconsin, — Before  the  improvement  of  this 
harbor  was  begun  the  ehannel  between  the  mouth  of  the  Fox  River 
and  the  deep  water  in  Green  Bay  was  circuitous  and  narrow,  with  but  6 
feet  of  water  at  its  shoalest  point. 

The  project  of  improvement  was  adopted  in  1866,  and  subsequently 
modified  so  as  to  provide  increased  depth  in  1872  and  1874,  the  object 
being  to  provide  a  dredged  channel  200  t^eet  wide,  14  feet  deep,  and  2 
miles  long  in  place  of  the  natural  channel,  with  a  revetted  cut  across 
Grassy  Island. 

The  project  was  further  modified  in  1892  to  increase  the  depth  of  the 
present  channel  to  16  feet  and  extend  it  in  a  direct  line  through  the 
bar  off  Sable  Point,  making  its  total  length  16,500  feet. 
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The  act  of  Congress  of  July  13, 1892,  appropriating  $25,000  for  im- 
proving harbor  at  Green  Bay,  Wis.,  provided  "that  $5,000  of  said  sum 
may,  in  the  discretion  of  the  Secretary  of  War,  be  expended  on  the 
Fox  River,  below  De  Pere,  Wis." 

There  was  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1894,  $321,519.04,  resulting  in  a  dredged  channel  10,600  feet  long, 
200  feet  wide,  and  14  feet  deep,  and  in  the  construction  of  1,325  linear 
feet  of  revetment  of  the  sides  of  a  cut  through  Grassy  Island.  Work 
on  the  16- foot  channel  was  in  progress  and  about  10,200  linear  feet  com- 
pleted for  a  width  of  100  feet. 

Prom  the  channel  of  the  Fox  River,  between  De  Pere  and  Green 
Bay,  41,705  cubic  yards  of  material  was  removed,  resulting  in  a  channel 
way  12  feet  deep  and  150  feet  wide. 

During  the  fiscal  year  ending  June  30, 1895,  $5,687.46  was  exx>ended, 
resulting  in  the  removal  of  48,879.4  cubic  yards  of  material  from  the 
16-foot  channel.  It  is  expected  to  complete  the  16-foot  channel  for  a 
width  of  100  feet  to  its  entire  length  during  the  present  working  season. 

Harbor  lines  extending  from  Grignon  Point  to  the  mouth  of  Fox 
River  were  approved  by  the  Secretary  of  War  November  10, 1894. 

July  lyl894,  balance  unexpended $1,088.46 

Ambnnt  appropriated  by  act  of  August  17,  1894 25,000.00 

26,083.46 
June  30, 1895,  amount  expended  during  fisoal  year 5,687.46 

July  1,1895,  balance  unexpended 20,396.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 17, 875. 79 

July  1,1895,  balance  available 2,520.21 

(Amount  (estimated)  required  for  completion  of  existing  project 46, 915. 00 
Amount  that  can  be  proiitably  expended  in  fiscal  year  ending  J  une  30, 1897    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(8ee  Appendix  1 1  7.) 

8.  Sturgeon  Bay  and.  Lake  Michigan  Skip  Canal j  Wisconsin. — The  Stur- 
geon Bay  and  Lake  Michigan  Ship  Canal  is  a  waterway  cut  through 
the  neck  of  land  separating  Green  Bay  from  Lake  Michigan,  and  con- 
nects Lake  Michigan  with  Sturgeon  Bay,  an  arm  of  Green  Bay,  about 
8  miles  long,  extending  eastward  into  the  peninsula  and  narrowing  it 
at  that  point. 

The  canal  was  constructed  by  the  Sturgeon  Bay  and  Lake  Michigan 
Ship  Canal  and  Harbor  Company,  from  1872  to  1881,  from  the  proceeds 
of  sale  of  200,000  acres  of  public  lands  granted  to  the  State  of  Wis- 
consin for  the  purpose  by  acts  of  Congress  of  April  10, 1866,  and  March 
1, 1872.  A  full  history  and  description  of  the  work  is  given  in  the 
Annual  Report,  Chief  of  Engineers,  1887,  pages  2017  to  2037,  and  in 
House  Ex.  Doc.  No.  106,  Forty-ninth  Congress,  second  session. 

The  canal  affords  a  considerable  shortening  of  distance  for  many  ves- 
sels over  the  natural  outlet  of  Green  Bay  into  Lake  Michigan,  about  50 
miles  to  the  north,  admits  the  avoidance  of  the  dangers  of  the  natural 
route,  and  makes  Sturgeon  Bay  available  and  accessible  as  a  harbor  of 
refuge  for  vessels  on  Lake  Michigan. 

The  river  and  harbor  act  approved  July  13, 1892,  appropriated  $81,833 
for  making  the  canal  free  to  commerce.  The  conditions  of  the  act  being 
MfiUed,  the  property  was  purchased  from  the  company  and  the  money 
appropriated  therefor  paid  in  April,  1803,  and  the  United  States  assumed 
possession  of  the  canal  on  AprU  25, 1893. 
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The  canal  is  an  open  cut,  without  locks  or  gates,  7,200  feet  long;  it 
is  100  feet  wide  at  the  water  surface,  about  65  feet  wide  at  bottom,  and 
13  feet  deep.  Harbor  works  at  the  Lake  Michigan  entrance  have  been 
constructed  by  the  United  States.  Dredging  has  been  done  in  continu- 
ation of  the  channel  6,100  feet  into  Sturgeon  Bay.  The  banks  are  only 
partly  revetted;  8,437  feet  of  the  existing  revetments  require  exten- 
sive repairs,  and  6,000  feet  remain  to  be  constructed. 

The  foregoing  is  a  description  of  the  work  and  its  condition  at  the 
close  of  the  fiscal  year  ending  June  30, 1894,  and  the  amount  expended 
by  the  United  Sta^s  was  881,833. 

During  the  fiscal  year  ending  June  30, 1895,  $5,699.74  was  expended 
in  the  purchase  of  materials  and  in  making  preliminary  arrangements 
for  the  construction  of  1,200  linear  feet  in  extension  of  north  revetment 
and  1,000  linear  feet  of  fender  piling. 

The  existing  project  submitted  in  1893  provides  for  extending  the 
revetments  to  the  i4-foot  contour  in  Sturgeon  Bay  and  widening  this 
portion  of  the  canal  to  160  feet,  at  an  estimated  cost  of  $98,450.  An 
appropriation  of  $20,000  was  made  for  this  work  by  the  river  and  har- 
bor act  of  August  17, 1894. 

Amount  appropriated  by  act  of  August  17, 1894 $20, 000. 00 

June  30,  1895,  amount  expended  during  fiscal  year 5, 699. 74 

July  1, 1895,  balance  unexpended 14,300.26 

July  1,  1895,  outstanding  liabilities 10.87 

July  1,  1895,  balance  available 14,289.39 

{Amount  (estimated)  required  for  completion  of  existing  project 78, 450. 00 
Amount  that  can  beprotitably  expended  i  a  fiscal  year  ending  June  30, 1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1  8.) 

9,  Operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal^ 
Wisconsin, — tinder  the  continuous  appropriation  for  operating  and  care 
of  canals  and  other  works  of  navigation,  48,945  cubic  yards  of  material 
was  removed  for  maintenance  of  the  canal,  and  necessary  repairs  made 
to  the  revetments,  etc.,  pertaining  to  the  canal,  during  year  ending 
June  30,  1895. 

The  amount  expended  under  the  indefinite  appropriation  provided 
by  section  4  of  the  river  and  harbor  act  of  July  5,  1884,  during  the 
fiscal  year,  was  $11,507.25.  The  detailed  statement  appended  to  the 
report  of  the  local  engineer  officer  shows  the  items  of  expenditure. 

For  the  year  ending  June  30,  189(>,  it  is  proposed  to  maintain  exist- 
ing works  by  such  dredging  and  repairs  as  may  be  necessary. 

(See  Appendix  I  I  9.) 

10.  Harbor  of  refuge  at  nif  ranee  of  Sturgeon  Bay  and  Lake  Michigan 
Ship  Canaly  Wisconsiii, — Before  the  construction  of  this  harbor  was 
undertaken  the  Lake  Michigan  entrance  to  the  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal  was  entirely  unprotected  from  storms  ranging 
from  northeast  and  southwest. 

The  project  of  constructing  a  harbor  of  refuge  at  this  point  was 
adopted  in  1873  and  mollified  in  1879  and  1880.  The  modified  project, 
as  carried  out,  consists  of  two  piers,  each  1,344  feet  long,  850  feet  apart 
at  the  shore  line,  protecting  the  lake  entrance  of  the  canal,  and  con- 
verging so  as  to  make  the  harbor  entrance  335  feet  wide,  inclosing  an 
area  of  about  10  acres,  with  a  depth  of  at  lesist  16  feet. 

T!ie  total  expenditure  at  this  harbor  up  to  June  30,  1894,  was 
$171,421.00,  resulting  in  the  completion  of  the  piers  as  projected  and 
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in  a  dredged  channel  16  feet  deep  and  120  feet  wide  from  the  16-foot 
contour  in  Lake  Michigan  to  the  canal  entrance. 

During  the  fiscal  year  ending  Jane  30, 1895,  $1,374.66  was  expended, 
resulting  in  the  removal  of  9,025  cubic  yards  of  material  and  the 
restoration  of  the  channel  to  the  required  depth  for  a  part  of  its  width; 
also  minor  repairs  to  south  pier. 

July  1, 1894,  balance  unexpended $1,760.90 

Amount  appropriated  by  act  of  August  17, 1894 5,000.00 

6,760.90 
Jane  30, 1895,  amount  expended  during  fiscal  year 1, 374. 66 

July  1, 1895,  balance  unexpended 5,386.24 

{Amount  that  can  be  profitably  expended  in  fiscal  yeai  ending  June  30, 
1897,  for  maintenance 2,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1 10.) 

11.  Ahnapee  Rarbor,  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  depth  of  water  at  the  mouth  of  the  Ahnapee  River 
was  only  2  feet. 

The  project  of  improvement,  adopted  in  1875  and  modified  in  1884, 
provided  for  the  formation  of  a  small  artificial  harbor,  connected  with 
the  lake  by  a  channel  100  feet  wide  and  12  feet  deep,  formed  by  the 
construction  of  two  piers  extending  to  the  18-foot  contour,  with  a  200- 
foot  entrance  channel  between  the  pierheads. 

The  total  amount  expended  up  to  June  30, 1894,  was  $170,985.83, 
resulting  in  the  construction  of  two  piers,  the  north  one  1,102  feet  long 
and  the  south  one  1,125  feet,  and  225.6  linear  feet  of  guide  piling  j  in 
the  removal  of  30,528  cubic  yards  of  rock  and  137,893  cubic  yards  of 
sand  and  gravel,  and  in  placing  a  double  row  of  sheet  piling  along  352 
feet  of  the  north  pier  and  620  feet  of  the  south  pier.  The  rock  was 
iised  for  refilling  and  riprapping  the  piers. 

The  depth  of  water  at  the  entrance  was  about  16  feet  and  lOJ  feet  at 
the  shore  ends  of  the  piers. 

Of  the  area  from  which  rock  had  been  excavated,  one-third  had  the 
required  depth  of  12  feet,  the  remaining  two-thirds  an  average  depth 
of  about  9  feet. 

During  the  fiscal  year  ending  June  30, 1895,  $2,857.63  was  expended. 
Three  hundred  and  sixty-two  linear  feet  of  south  pier  superstructure 
was  rebuilt  and  minor  repairs  made. 

Soundings  taken  in  April,  1895,  showed  a  depth  of  water  at  the  en- 
trance of  15.J  feet  and  at  the  shore  ends  of  the  harbor  piers  about  10  feet. 

July  1,1894,  balance  unexpended $2,234.17 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

7, 234. 17 
June  30, 1895,  amount  expended  during  fiscal  year 2,  857. 63 

July  1, 1895,  balance  unexpended 4, 376. 54 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30,1897      5,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

{See  Appendix  I  I  11.) 
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12.  Kewaunee  Harbor ^  Wisconsin, — The  natural  cbannel  to  this  harbor 
was  through  the  Kewaunee  River.  The  river  mouth  was  not  more 
than  20  feet  wide,  with  a  depth  of  about  2  feet  at  its  shoalest  point,  and 
was  obstructed  by  submerged  bowlders. 

The  project  of  improvement  was  adopted  in  1881.  Its  design  was 
to  cut  a  channel  14  feet  deej)  through  a  neck  of  land  between  the 
river  and  the  lake  at  a  point  about  2,000  feet  south  of  the  river  mouth 
and  to  continue  this  channel  to  deep  water  in  the  lake  by  the  construc- 
tion of  two  parallel  piers,  200  feet  apart,  extending  from  each  side  of 
the  cut  lakeward  to  the  18-foot  contour. 

The  total  amount  expended  on  this  harbor  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1894,  was  $104,439,  in  addition  to  which  the  local 
harbor  commissioners  had  expended  $8,042.72.  At  that  time  1,500  feet 
of  the  north  pier  and  1,425  feet  of  the  south  pier  had  been  constructed, 
and  there  was  a  governing  depth  in  the  entrance  channel  of  about  13.6 
feet. 

During  the  fiscal  year  ending  June  30, 1895,  $1,531.59  was  expended. 

Work  was  begun  for  the  extension  of  each  pier  200  feet,  and  is  in 
progress  at  close  of  fiscal  year. 

Soundings  taken  in  April,  1895,  showed  a  channel  about  80  feet  wide, 
with  a  depth  of  13  feet. 

July  1, 1894,  balance  anezpended $575.00 

Amount  appropriated  by  act  of  August  17, 1894 20,000.00 

20,575.00 
June  30, 1895,  amount  expended  dnrmg  fiscal  year 1, 531. 59 

July  1, 1895,  balance  unexpended 19, 043. 41 

July  1, 1895,  amount  covered  by  uncompleted  contracts 15,  OOO.  00 

July  1, 1895, balance  available 4,043.41 

{Amount  (estimated)  required  for  completion  of  existing  project 66, 943. 28 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1 12.) 

13.  Two  Rivers  Harbor,  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  natural  channel  was  obstructed  by  a  bar  covered  by 
but  2  or  3  feet  of  water. 

The  project  of  improvement  adopted  in  1870  provided  for  the  forma- 
tion of  a  channel  of  navigable  width  and  not  less  than  12  feet  deep,  to 
be  accomplished  by  the  construction  of  two  piers,  extending  from  the 
mouth  of  Two  Eivers  lakeward  to  the  18-foot  contour  in  Lake  Miclii- 
gan,  and  dredging  a  channel  between  them. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1894,  was  $205,949.07,  which  was  expended  in  the  construction  of 
two  parallel  piers,  the  north  and  vsoiith  pier  being  1,810  and  1,710  feet 
long,  respectively,  in  dredging,  and  in  repairs  to  piers.  Dredging  to 
restore  the  channel  120  feet  wide  and  12  feet  deep  was  completed. 

During  the  fiscal  year  ending  June  30, 1895,  $3,008.39  was  expended. 

Shoaling  having  occurred  digging  was  resumed  in  September,  1894, 
resulting  in  a  restoration  of  the  channel  to  a  depth  of  12  feet  and  least 
width  of  90  feet. 

Minor  repairs  were  made  to  the  north  pier. 

Soundings  taken  in  April,  1895,  indicated  considerable  shoaling  in 
the  channel,  the  available  depth  being  about  llj  feet. 
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July  1, 1894,  balance  unexpended $550.93 

Amount  appropriated  by  act  of  August  17, 1894 3,000.00 

3,550.93 
June  30, 1895,  amount  expended  during  fiscal  year 3, 008. 89 

July  1,  1895,  balance  unexpended 542.54 

(Amount  (estimated)  required  for  completion  of  existing  project 56, 088. 80 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1 13.) 

14.  Manitoicoc  Harbor,  Wisconsin. — Previous  to  the  improvemeDt  of 
this  harbor  but  3  feet  of  water  existed  at  the  shoalest  point  over  the 
bar  at  the  mouth  of  the  Manitowoc  River. 

The  original  project,  adopted  in  1852,  provided  for  the  construction 
of  two  parallel  piers  220  feet  apart,  extending  from  the  mouth  of  the 
river  to  the  12-foot  contour  in  Lake  Michigan.  In  1881  this  was  modi- 
fied so  as  to  secure  a  deeper  channel  by  extending  the  piers  to  a  depth 
of  1^  feet  and  dredging  to  not  less  than  14  feet. 

A  supplementary  project  for  the  construction  of  an  exterior  break- 
water 400  feet  long  to  cost  $40,000,  and  afford  protection  from  northeast 
storms,  was  submitted  in  1890. 

Th«  total  amount  expended  up  to  June  30, 1894,  was  $313,176.67, 
resulting  in  the  construction  of  two  piers,  the  north  one  1,970  feet  and 
the  south  one  1,900  feet  long,  228  feet  apart  at  the  shore  line  and  250 
feet  at  the  outer  ends;  renewal  of  superstructure  of  piers,  and  in  the 
removal  of  201,064  cubic  yards  of  material  by  dredging. 

The  channel  had  a  navigable  depth  of  14  feet. 

During  the  fiscal  year  ending  June  30, 1896,  $6,953.55  was  expended 
in  dredging,  resulting  in  the  formation  of  a  channel  150  feet  wide  and 
16  feet  deep,  and  in  repairs  to  dredging  plant.  At  the  close  of  the  fis- 
cal year  work  is  in  progress  on  the  exterior  breakwater,  one  crib  having 
been  sunk  June  25, 1895. 

Estimate  for  year  ending  June  30, 1897,  for  maintenance  of  channel 
and  repairs  of  piers,  is  $8,000. 

Jnly  1, 1894,  balance  unexpended $22,863.83 

Amount  appropriated  by  act  of  Anguat  17,  1894 20,000.00 

42,863.83 
June  30, 1895,  amount  expended  during  fiscal  year 6, 953. 55 

July  1,  1895,  balance  unexpended 35,910.28 

July  1,  1895,  outstanding  liabilities $6.24 

July  1 ,  1895,  amount  covered  by  uncompleted  contracts 30, 000. 00 

30,006.24 

Jnly  1,  1895,  balance  available 5, 904. 04 

'  Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1897,  for  maintenance 8,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1 14.) 

15.  Sheboygan  Harbor,  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  natural  channel  had  a  depth  not  exceeding  4  feet  on  the 
bar  at  the  entrance  of  the  river. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1852,  and  had  for  its  object  the  formation  of  a  12foot  channel  entrance 
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to  the  mouth  of  the  Sheboygan  River.  This  was  modified  in  1873  so  as 
to  secure  a  deeper  channel  by  further  pier  extension  and  dredging. 
Both  projects  were  completed  within  their  estimated  cost,  and  a  channel 
was  formed  100  feet  wide,  with  a  depth  of  15  to  16  feet  between  the 
piers.  This  was  farther  modified  in  1881,  the  present  project  having 
for  its  object  to  deepen  the  channel  still  further  by  extending  the  piers 
to  the  20-foot  contour  in  the  lake  and  dredging  to  a  depth  of  18  feet 
between  their  outer  ends,  the  depth  decreasing  to  14  feet  at  the  shore 
line. 

The  total  expenditure  up  to  June  30,  1894,  amounted  to  $340,938.51, 
resulting  in  the  construction  of  a  north  and  a  south  pier  2,370  and  2,487 
feet  long,  respectively,  and  the  removal  by  dredging  of  289,038  cubic 
yards  of  material.    The  channel  had  a  depth  of  15.6  feet. 

Daring  the  fiscal  year  ending  June  30, 1895,  $7,599.89  was  expended 
in  dredging,  resulting  in  the  formation  of  a  channel  17  feet  deep  and  90 
feet  wide;  also  in  repairs  to  dredging  plant. 

At  close  of  fiscal  year  work  is  in  progress  for  the  construction  of  900 
linear  feet  of  pile  pier,  in  renewal  of  inshore  portion  of  south  pier  on 
rectified  line. 

July  1, 1894,  balance  unexpended $2,510.40 

Amount  appropriated  by  act  of  August  17,1894 25,000.00 

27,510.40 
June  30, 1895,  amount  expended  dnring  fiscal  year 7, 599. 89 

July  1, 1895,  balance  unexpended 19,910.51 

July  1, 1895,  amount  covered  by  uncompleted  contracts 14, 000. 00 

July  1, 1895,  balance  available 5,910.51 

{Amount  (estimated)  required  for  completion  of  existing  project 81, 900. 00 
Amountthatcanbeprofitably expendedinfisoalyearending JnneSO,  1897    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  z  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1 15.) 

16,  Port  Washinf/ton  Harbor j  Wisconsin. — The  natural  channel  at  the 
mouth  of  the  Sauk  Kiver  was  narrow,  and  at  the  shoalest  point  had  a 
depth  of  but  1  foot. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1869,  and  provided  for  two  parallel  piers,  extending  to  10  feet  of 
water  in  Lake  Michigan,  and  the  excavation  of  an  interior  basin.  This 
plan  was  modified  in  1870  and  again  in  1870,  and  now  provides  for  the 
excavation  of  two  interior  basins,  with  a  combined  area  of  5^  acres  with 
a  depth  of  12  feet,  and  a  channel  of  the  same  depth  connecting  the 
basins  with  the  lake. 

The  total  expenditure  up  to  June  30,  1894,  was  $183,814.05,  and 
resulted  in  the  construction  of  a  north  and  a  south  pier  920  and  1,226  feet 
long,  respectively,  with  400  feet  of  revetment  along  the  north  bank  of 
the  river,  extending  to  the  inner  end  of  the  south  pier,  and  in  the  forma- 
tion of  two  interior  dredged  basins  of  2f  and  3  acres,  respectively.  The 
north  basin  had  a  depth  of  11 J  feet  over  nearly  its  entire  area;  the  west 
basin  had  a  depth  of  11  feet  over  its  north  half  and  4  feet  over  its  south 
half. 

There  was  expended  during  the  fiscal  year  ending  June  30, 1895, 
$1,034.34  for  dredging.    This  work  is  in  progress  at  close  of  fiscal  year. 

Soundings  taken  in  April,  1895,  indicated  a  ruling  de[)th  of  water  in 
the  entrance  channel  of  9^  feet;  since  then  the  depth  has  been  restored 
to  12  feet  for  a  width  of  90  feet. 
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July  1,  1894,  balance  nnexpended $222.45 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

June  30,  1895,  amount  expended  during  fiscal  year 1, 034. 34 

July  1,  1895,  balance  unexpended 4, 188.11 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1897,  for  maintenance 2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1 16.) 

17.  Harbor  of  refuge  at  Milwaukee  Bay^  Wisconsin. — The  project  for 
the  work  was  approved  in  1881,  and  contemplated  the  formation  of  an 
artilicial  harbor,  by  inclosing  a  portion  of  Lake  Michigan  forming  Mil- 
waukee Bay,  within  a  breakwater  of  crib  work  upon  a  stone  foundation. 
This  harbor  will  furnish  417  acres  of  safe  mooring  ground  beyond  the 
18- foot  contour  and  about  twice  this  area  beyond  the  12-foot  contour. 

The  actual  length  of  the  breakwater  when  completed  will  be  7,250  feet. 

Work  began  in  1881,  and  up  to  June  30, 1894,  there  had  been  ex- 
pended $562,343.96,  resulting  in  the  completion  of  4,250  running  feet  of 
substructure  and  4,150  feet  of  superstructure,  and  extensive  repairs. 

Daring  the  fiscal  year  ending  June  30, 1895,  work  was  begun  (June  1) 
for  an  extension  of  400  feet,  and  is  now  in  progress;  the  stone  founda- 
tion is  partially  completed,  but  no  cribs  are  yet  sunk  in  place. 

The  amount  expended,  including  maintenance  of  light-ship  at  south 
end* of  breakwater,  during  the  fiscal  year  was  $3,662.81. 

On  the  completion  of  work  under  present  contract  there  will  remain 
2,600  feet  of  substructure  and  3,100  feet  of  superstructure  to  be  con- 
structed to  complete  the  work. 

The  harbor  is  now  used  to  a  considerable  extent  as  a  shelter  from 
easterly  and  northeasterly  storms,  and  its  value  will  rapidly  increase  as 
the  breakwater  is  extended. 

July  1,  1894,  balance  unexpended $3,918.13 

Amoant  appropriated  by  act  of  August  17,  1894 45, 000. 00 

48, 918. 13 
June  30,  1895,  amount  expended  duriug  fiscal  year 3, 662. 81 

July  1,  1895,  balance  unexpended 45, 255. 32 

July  1,  1895,  outstanding  liabilities $3, 529. 35 

July  1,  1895,  amount  covered  bv  uncompleted  contracts 36, 470. 65 

40,000.00 

July  1,  1895,  balance  available 5, 255. 32 

{Amount  (estimated)  required  for  completion  of  existing  project 188, 737. 91 
mount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1897    45, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  1 1 17.) 

IS.  MilwauJcee  Harbor,  Wisconsin. — The  original  depth  of  water  at 
the  month  of  the  Milwankee  River  was  not  more  than  3J  feet. 

The  original  project  was  adopted  in  1852,  and  was  directed  in  secur- 
ing 12  feet  of  water  in  an  artificial  channel  3,000  feet  above  the  natural 
mouth  of  the  river  and  to  protecting  the  channel  by  parallel  piers.  In 
1868  this  was  modified  so  as  to  secure  a  channel  18  feet  deep  by  extend- 
ing the  piers  600  feet  and  dredging.  This  project  has  been  completed, 
and  consequently  the  only  expenditures  now  demanded  are  for  the 
maintenance  of  the  piers  by  timely  repairs  and  the  depth  of  the  chan- 
nel by  dredging.  ^.^.^^^^^  ^^  GoOglc 
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Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894.  there  had  been 
expended  on  this  harbor  $338,766.64,  in  addition  to  $321,355.66  expended 
by  tne  city  of  Milwaukee,  resulting  in  the  completion  of  the  modified 
project  of  1868. 

During  the  fiscal  year  ending  June  30,  1895,  $7,083.40  has  been 
expended  in  dredging,  resulting  in  the  formation  of  a  channel  140  feet 
wide  and  19  feet  deep,  and  in  minor  repairs  to  piers. 

Survey  of  harbor  at  South  Milwauketfj  Wis. — ^Under  the  provisions  of 
act  of  August  17, 1894,  a  survey  of  the  harbor  at  South  Milwaukee 
was  made,  and  map  and  report  of  same  are  submitted  herewith  In 
Appendix  1 1 18. 

July  1, 1894,  balance  nnezpended $658. 72 

Amount  appropriated  by  act  of  Angnst  17, 1894 7,000.00 

7,658.72 
Jnno  30, 1895,  amount  expended  during  fiscal  year 7, 083. 40 

July  1, 1895,  balance  unexpended 575.32 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1897,  for  maintenance 7,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Apj)endix  1 1 18.) 

19,  Bacine  Harbor^  Wisconsin. — ^The  entrance  to  this  harbor  origi- 
nally varied  in  depth  from  absolute  closure  after  storms  to  about  6  feet. 

The  original  project  was  adopted  in  1842  or  1843,  and  contemplated 
a  channel  12  feet  deep.    In  1866  the  project  was  modified  to  provide  a< 
channel  15  feet  deep. 

The  project  was  further  modified  in  1889,  providing  for  .'^00  feet  exten- 
sion to  the  north  pier,  500  feet  to  the  south  pier,  and  an  increase  of 
channel  depth  of  water  to  16  feet. 

There  had  been  expended  up  to  June  30,  1894,  $289,720.55  in  the  con- 
stniction  of  a  north  and  a  south  pier  1,610  and  1,370  feet  long,  i^espec- 
tively,  and  in  dredging  the  channel  to  16  feet  depth  of  water. 

During  the  fisc^  year  ending  June  30,  1895,  there  was  expended 
$7,654.71.  The  north  pier  has  been  extended  150  feet  to  the  full  length 
contemplated,  and  an  extension  of  100  feet  to  the  south  pier  will  be 
completed  at  an  early  day.  It  is  proposed  to  dredge  at  once  about 
21,000  cubic  yards  of  material  for  the  restoration  of  the  channel. 

The  constant  shoaling  of  the  entrance  to  this  harbor  shows  that 
until  the  south  pier  is  extended  to  an  equal  length  with  north  pier,  and 
until  the  inshore  portions  of  the  piers  are  made  impervious  to  the  pas- 
sage of  sand,  it  will  be  impossible  to  secure  a  permanent  channel  of 
the  projected  depth.  About  1,100  feet  of  the  superstructure  of  the 
piers  should  be  rebuilt. 

July  1, 1894,  balance  unexpend«!d ^.45 

Amount  appropriated  by  act  of  August  17,  1894 20,  ()00. 00 

20,064.45 
Juno  30,  1895,  amount  expended  during  fiscal  year 7, 654. 71 

July  1,  18,05,  balance  unexpended 12, 409. 74 

July  1,  1895,  amount  «'overed  by  uncompleted  contracts 8,  211. 01 

July  1, 1895,  balance  available 4,198.7:< 

{Amount  (estimated)  required  for  completion  of  existing  project 19, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1897    20, 000,  00 
Submltte<l  in  complianoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  II 19.)  r^  I 
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J20.  Kenosha  Harbor^  Wiscmisin, — The  original  depth  of  water  at  the 
mouth  of  Pike  Creek  varied  from  nothing  to  3  feet. 

The  original  plan  of  improvement  was  adopted  in  1852,  and  was 
directed  to  securing  a  channel  12  feet  deep  by  constructing  parallel  piers 
and  dredging  between  them.  This  plan  was  modified  in  1866  so  as  to 
secure  15  feet  of  water  by  extending  the  piers  and  dredging  deeper. 

A  further  modification  of  the  project  was  made  in  1889,  providing  for 
the  extension  of  the  north  pier  300  and  the  south  pier  600  feet. 

The  amount  expended  upon  this  harbor  up  to  June  30, 1894,  was 
$259,273.41,  resulting  in  the  construction  of  two  piers  north  and  south, 
1,700  and  1,351  ieet  in  length,  respectively,  150  feet  apart,  with  a  chan- 
nel of  varying  depth.  In  1875  and  1876  the  channel  was  dredged  to  15 
feet,  but  subsequent  appropriations  sufficed  only  to  maintain  a  channel 
of  about  12  feet.  An  area  of  about  3  acres  was  also  dredged  iu  the 
inner  harbor  to  a  depth  of  14  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $1,653.02.  Extensions  to  the  north  pier  of  60  feet  and  to  the 
south  pier  of  150  feet  have  been  commenced,  no  part  of  which  is  as  yet 
completed. 

To  complete  the  pier  extension  contemplated  by  the  modified  project 
of  1889  there  remain  to  be  constructed  after  completion  of  present  con- 
tract 150  linear  feet  of  north  pier  and  250  linear  feet  of  south  pier.  The 
present  channel  between  the  piers  and  througb  the  bar  between  the 
pierheads  carries  only  13  feet,  and  until  the  piers  are  extended  as  con* 
templated  in  the  project  it  will  be  impossible  to  maintain  a  channel  of 
the  projected  depth  (15  feet).  It  is  proi)osed  to  dredge  at  once  about 
10,000  cubic  yards  of  material  to  secure  a  channel  90  feet  wide  and  14} 
feet  deep. 

July  1, 1894,  balance  nnexpended $1,034.00 

Amount  appropriated  by  act  of  August  17,1894 15,000.00 

16,034.00 
June  30, 1895,  amount  expended  during  fiscal  year 1, 653. 02 

July  1, 1895,  balance  unexpended i4, 380. 98 

July  1, 1895,  amount  covered  by  uncompleted  contracts 11, 000. 00 

July  1, 1895,  balance  available 3,380.98 

{Amount  ^estimated)  required  for  completion  of  existing  project 34, 500. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897  15, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1  20.) 

21.  Waukegan  Harbor y  Illinois. — ^Previous  to  the  improvement  there 
was  no  navigable  channel  or  natural  harbor  at  this  place,  the  adopted 
project  contemplating  the  construction  of  an  artificial  harbor. 

A  project  was  adopted  in  1852  which  provided  for  the  construction  of 
a  breakwater  parallel  to  the  shore  iu  20  feet  of  water.  One  crib  was 
placed  in  position,  but  was  carried  away  by  a  storm. 

The  present  project  was  adopted  in  1880,  and  provides  for  the  con- 
struction of  an  exterior  basin  of  sufficient  capacity  for  local  trade  by 
inclosing  a  portion  of  Lake  Michigan  with  pile  piers,  the  entrance  chan- 
nel between  the  piers  and  the  inclosed  area  to  be  dredged  to  12  feet. 

There  has  been  expended  on  this  harbor  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1894,  $171,116.77,  resulting  in  the  construction  of 
3,255  feet  of  pile  pier  and  the  removal  of  140,880.6  cubic  yards  of 
material  from  the  entrance  channel  and  basin. 
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The  amount  expended  during  tbe  fiscal  year  ending  June  30, 1895, 
was  $778.09.  A  contract  lias  been  entered  into  for  the  construction  of 
240  linear  feet  of  pile  pier  in  extension  of  the  south  pier,  and  material 
for  same  has  been  delivered.  It  is  expected  that  work  will  be  com- 
menced early  in  July. 

The  north  pier  is  completed  and  the  present  contract  will  complete 
the  south  pier.  Soundings  taken  in  April,  1895,  show  the  depth  in  the 
basin  and  channel  to  be  10  feet. 

July  1,  1894,  balance  unexpended $3,883.23 

Amount  appropriated  by  act  of  August  17, 1894 20,000.00 

23,883.23 
June  30,  1895,  amount  expended  during  fiscal  year 778. 09 

July  1,  1895,  balance  unexpended 23, 105. 14 

J  uly  1, 1895,  amount  covered  by  uncompleted  contracts 12, 000. 00 

July  1,  1895,  balance  available 11,105.14 

{Amount  (estimated)  required  for  completion  of  existing  project $41, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  l8iS6  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  1 1  21.) 

22,  Fox  River ^  Wisconsin. — The  works  for  the  improvement  of  the  Fox 
Eiver  were  purchased  by  the  United  States  from  the  Green  Bay  and 
Mississippi  Canal  Company  in  1872.  With  the  exception  of  one  stone 
lock  they  were  all  temporary  structures,  and  were  in  bad  condition. 
There  was  no  low-water  navigation  on  the  Upper  Fox,  and  on  the  Lower 
Fox  navigation  was  uncertain. 

The  adopted  project  for  the  improvement  of  the  Fox  Kiver  contem- 
plated the  replacing  of  the  temporary  structures  with  permanent  works, 
the  construction  of  five  additional  locks  on  the  upper  river,  and  widen- 
ing and  deepening  the  channels  throughout  the  river  and  canals  to  6 
feet  depth  and  100  feet  width.  The  estimate  for  both  rivers  made  in 
1874  and  1876  was  $3,745,663. 

The  work  is  now  carried  on  under  the  project  of  a  Board  of  Engineers 
submitted  September  17, 1884,  published  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1885,  approved  by  the  Secretary  of  War  Decem- 
ber 10,  1885,  as  further  modified  by  authority  of  the  Chief  of  Engi- 
neers May  14, 1886. 

The  project  provides  for  the  renovation  of  11  old  locks,  the  deepening 
and  widening  of  the  channel  of  the  Fox  Eiver  from  Montello  to  Green 
Bay  to  6  feet  depth  and  100  feet  width,  and  that  from  Portage  to  Montello 
4  feet  of  water  at  low  water  be  maintained.  The  estimate  for  this  was 
$602,000. 

The  amount  expended  on  the  Fox  and  Wisconsin  rivers  from  1867  up 
to  the  close  of  the  fiscal  year  ending  June  30, 1894,  including  $145,000 
paid  to  the  Green  Bay  and  Mississippi  Canal  Company  for  works  of 
improvement  under  act  of  June  10,  1872,  was  $2,665,000,  and  under 
modified  project  for  the  Fox  Eiver  $315,747.53,  making  a  total  of 
$2,980,747.53. 

The  result  of  the  expenditure  upon  the  Fox  Eiver  was:  The  con- 
struction of  14  new  locks  of  stone;  16  dams,  3  of  which  are  temporary; 
12  cutotts;  a  head  wall  and  feeder  at  the  old  first  lock  at  Appletonj  a 
wing  dam  of  brush  and  stone  for  shore  protection  to  the  Portage  Levee : 
a  masonry  wasteweir  and  culvert  at  head  of  combined  lock ;  guard, 
gates  at  head  of  Kaukauna  Canal;  rebuilding  canal  banks  at  Kau- 
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kauna;  wiDg  walls  at  Eankauna  fourtli  lock,  and  587  linear  feet  of 
cement-laid  rubble  core  wall  in  canal  banks  of  foarth  and  fifth  levels; 
a  channel  75  feet  wide  and  450  feet  long  by  blasting  and  dredging  the 
rock  bar  below  De  Pere  lock  to  from  4  to  12  inches  below  the  top  of  the 
lower  miter  sill;  channel  below  De  Pere  excavated  to  12^  feet  depth  for 
a  width  of  from  50  to  GO  feet;  deepened  channels  at  mouth  of  Fond 
du  Lac  Eiver;  Neenah  Channel;  Fox  Eiver  at  head  of  Lake  Butte 
des  Morts;  Grignon  Bapids;  below  Little  Chute  and  Kapide  Croche 
locks,  and  in  the  canals  and  Upper  Fox  Eiver. 

Section  4  of  the  act  approved  August  17, 1894,  gives  to  the  Secretary 
of  War  full  authority  to  control  this  waterway.  Under  this  authority, 
a  rule  approved  February  15,  1895,  prohibits  draft  of  water  *<from 
any  i>ortion  of  the  Fox  Eiver  canals,  or  of  the  Fox  Eiver  including  its 
lakes,  improved  channels  and  unimproved  channels,  to  such  extent  as  to 
lower  the  water  surface,  at  the  dam  next  below  the  place  where  such 
draft  of  water  is  effected,  below  the  crest  of  that  dam." 

Navigation  closed,  for  the  season,  on  November  13,  1894,  and  was 
formally  reopened  on  May  11, 1895,  the  stage  of  water  in  this  excep- 
tional season  being  then  too  low  for  much  actual  navigation. 

During  the  fiscal  year  ending  June  30, 1895,  $30,573.74  was  expended, 
and  the  following  work  done:  Crib  dam  at  Berlin  lock  completed; 
fgurth  lock  at  Appleton  rebuilt;  a  system  of  masonry  wasteweirs  for 
control  of  water  stage  in  second,  third,  and  fourth  levels  of  the  Kau- 
kauna  system  completed;  survey  for  location  of  new  dam  at  White 
Eiver  lock  made,  materials  for  dam  and  land  for  straight  cut  purchased, 
and  construction  begun;  survey  for  dredging  7-foot  channel  at  mouth 
of  Fond  du  Lac  Eiver  made;  repairs  of  works,  buildings,  and  plant. 

July  1,  1894,  balance  anexpended $15,502.47 

Amount  appropriateil  by  act  of  August  17,  1894 37,500.00 

53, 002. 47 
June  30,  1895,  amount  expended  during  fiscal  year SO,  573. 74 

July  1,  1895,  balance  unexpended 22,428.73 

July  1,  1895,  outstanding  liabilities 23.76 

July  1,  1895,  balance  available 22,404.97 

r  Amount  (estimated)  required  for  completion  of  fxisting  project 233,250.00 

J  Amonn  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    10, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1  22.) 

23,  Operating  and  care  of  locks  and  dams  on  Fox  River j  Wisconsin, — 
Under  the  continuous  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation,  it  is  proposed  to  maintain  existing  navi- 
gation by  timely  repairs  to  old  locks  until  they  are  replaced  by  new 
and  to  continue  repairs  of  works  that  have  already  been  completed  and 
used,  injured  by  Hoods  or  otherwise. 

During  the  fiscal  year  ending  June  30, 1895,  $40,438.60  has  been 
expended,  the  detailed  statement  appended  to  the  report  of  the  local 
engineer  officer  showing  the  items  of  expenditure. 

(See  Appendix  1 1  23.) 

24.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.—  Wreck  of  schooner  Kate  Kelly  ^  northeast  of  Racine^  Wis. — This  ves- 
sel lies  sunken  in  the  route  of  vessels  running  direct  from  Milwaukee  to 
Chicago  and  is  an  obstruction  to  navigation.  On  June  4,  1895,  its 
removal  by  the  United  States  in  accordance  with  law  was  authorized. 
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An  advertisement  dated  June  6, 18d5,  ^vlng  notice  to  parties  inter* 
ested  in  the  wreck,  has  been  published. 
(See  Appendix  1 1  24.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

OF  AUGUST  17,  1894. 

The  preliminary  examinations  of  the  following  localities,  required  by 
the  act  of  August  17, 1894,  were  made  by  the  local  engineer,  Ma).  James 
F.  Gregory,  and  reports  thereon  submitted  through  the  division  engi* 
neer.  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Preliminary  examination  of  Ooonio  River^  Wiscofisin^  to  obtain  a 
channel  16' feet  deep  and  150  feet  tcide. — Major  Gregory  submitted  report 
of  examination  October  24, 1894.  Work  has  been  done  under  appro* 
priations  by  Congress,  looking  to  the  improvement  of  harbor  at  Oconto^ 
and  Major  Gregory  reports  that,  considering  its  commercial  importance, 
the  locality,  in  his  opinion,  is  not  worthy  of  improvement  by  the  General 
€k>vernment  beyond  the  amount  contemplatetl  by  the  present  approved 
project.  His  views  are  concurred  in  by  the  division  engineer  and  by 
this  office.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  64,  Fifty-third  Congress,  third  session.  (See  also 
Appendix  1 1  25.) 

JS,  Preliminary  examination  of  Whitefisk  River ^  Miehiganjfor  harbor 
at  the  mouth  in  Little  Badenock  Bay. — Major  Gregory  submitted  report 
of  examination  October  22, 1894.  In  his  opinion,  concurred  in  by  the 
division  engineer  and  by  this  office,  the  locality  in  question  is  not 
worthy  of  improvement  by  the  General  Government.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  65,  Fifty- 
third  Congress,  third  session.    (See  also  Appendix  1 1  26.) 

IMPROVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS  AND  ILLINOIS 
RIVER,  ILLINOIS,  AND  CALUMET  RIVER,  ILLINOIS  AND  INDIANA; 
ILLINOIS  AND  MISSISSIPPI  CANAL. 

This  district  was  in  the  charge  of  Mjy .  W.  L.  Marshall,  Corps  of  Engi* 
neers,  having  under  his  immediate  orders  Lieut.  Henry  Jervey,  Corps 
of  Engineers;  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Chicago  Harbor,  Illinois. — The  present  project  was  adopted  in  1870 
and  contemplated — 

a.  The  formation  of  an  outer  harbor  or  basin,  by  inclosing  a  x)ortion 
of  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  Chicago 
Eiver,  for  the  purpose  of  increasing  the  harbor  facilities  of  Chicago. 

b.  The  construction  of  an  exterior  breakwater  in  deep  water  north 
of  the  entrance  ^o  Chicago  Eiver  and  about  1  mile  distant,  to  shelter 
the  approach  to  the  river  and  outer  harbor  entrance,  and  to  form  a 
harbor  of  refuge  at  the  southern  end  of  Lake  Michigan. 

The  expenditures  upon  this  project  since  1870  have  resulted  in  the 
completion  of  the  outer  harbor,  except  dredging  still  remaining  to  be 
done  to  attain  16  feet  depth  of  water  at  low  water  throughout  the 
required  basin ;  in  the  completion  of  the  exterior  breakwater,  5,413  feet 
in  length;  in  keeping  the  entrance  to  Chicago  River,  which  constitutes 
the  inner  harbor  of  Chicago,  dredged;  in  maintaining  the  various  piers 
and  breakwaters,  and  in  maintaining  in  serviceable  condition  the  plant 
pertaining  to  the  work. 

The  piers  at  the  entrance  to  Chicago  River  seaward  of  the  shore  hue 
and  of  the  outer  basin  are  now  practically  new  and  in  excellent  condi- 
tion, except  over  600  linear  feet  of  the  southerly  breakwater,  which  will 
soon  need  rebuilding.    The  older  piers  that  are  now  within  the  shore 
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line,  due  to  natural  and  artificial  accretions  to  the  land,  are  in  bad  con- 
dition, and  have  been  practically  abandoned  by  the  United  States  as 
forming  part  of  the  dockage  of  Chicago  Eiver,  except  that  portion  of 
the  south  pier  forming  the  north  limit  of  the  Illinois  Central  Eailroad 
docks. 

Under  the  river  and  harbor  act  of  August  17, 1894,  a  contract  was 
entered  into  October  1, 1894,  with  the  Fitz  Simons  and  Connell  Com- 
pany, of  Chicago,  111.,  for  rebuilding  superstructure  over  2,200  linear 
feet  of  the  exterior  breakwater,  and  for  repairing  the  remainder  of  the 
superstructure  over  that  breakwater,  which  had  been  seriously  dam- 
aged by  the  great  storm  of  May  18, 1894,  as  indicated  in  the  last  annual 
report  on  this  work. 

This  contract  also  provides  for  a  substantial  decking  over  the  entire 
pier. 

The  work  of  rebuilding  the  superstructure  over  the  2,200  linear  feet 
has  not  been  begun. 

No  dredging  has  been  done  during  the  year,  but  estimates  have  been 
made  for  a  small  amount  necessary  near  the  mouth  of  the  river  near 
the  Illinois  Central  Eailroad  Bridge. 

The  outer  basin  continues  to  fill  in  and  deteriorate.  The  dredging 
still  to  be  done,  estimated  in  1887,  when  dredging  operations  had  been 
suspended,  at  267,000  cubic  yards,  now  exceeds  600,000  cubic  yards  to 
give  16  feet  below  United  States  harbor  datum  and  more  than  1,400,000 
cubic  yards  to  secure  18  feet  depth. 

This  work  is  not  pressing,  as  the  outer  basin  has  never  been  used  for 
commercial  purposes  to  any  extent,  and  the  ultimate  uses  of  this  basin 
have  never  yet  been  determined. 

With  the  exception  of  this  dredging  all  of  the  work  at  Chicago 
Harbor  has  been  completed,  and  the  funds  now  on  hand  are  probably 
sufficient  for  maintenance  during  the  next  year.  No  additional  esti- 
mate is  therefore  submitted. 

The  entire  question  of  the  future  extension,  improvement,  and  uses 
of  this  harbor  and  its  relation  to  the  requirements  of  navigation  and 
to  local  works  awaits  settlement  by  Congress. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1895,  there  has 
been  expended  under  the  project  of  1870,  $1,716,263.61. 

July  1,1894,  balance  unexpended $27,449.42 

Amount  appropriated  by  act  of  August  17, 1894 80,000.00 

107,449.42 
June  30, 1895,  amount  expended  during  fiscal  year 13, 082. 87 

July  1,  1895,  balance  unexpended 94,366.55 

July  1,  1895,  outstanding  liabilities $100. 00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 49, 556. 82 

49,656.82 

July  1,  1895,  balance  available 44,709.73 

(See  Appendix  J  J  1.) 

2.  Calumet  Harbor^  Illinois. — This  improvement  is  to  furnish  a  safe 
and  practicable  entrance  to  Calumet  River  and  the  port  of  South  Chicago 
by  parallel  piers  300  feet  apart,  extending  from  shore  to  deep  water 
in  the  lake,  and  by  dredging  between  them  to  16  feet  in  depth  at  low 
water. 

The  work  commenced  in  1870,  and  at  the  close  of  the  fiscal  year  ending 
June  30, 1895,  there  had  been  expended  $446,907.60,  as  the  result  of 
which  3,640  linear  feet  of  the  north  pier  and  2,020  linear  feet  of  the 

Digitized  by  VjOOv  IC 


370    REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

south  pier  have  been  completed  and  471,364  cubic  yards  of  material 
dredged,  giving  a  channel  16  feet  in  depth  instead  of  7  feet,  as  originally 
existed. 

The  channel  is  now  16  feet  in  depth  below  extreme  low  water  in  Lake 
Michigan,  and  extends  from  a  similar  depth  in  Lake  Michigan  to  the 
beginning  of  the  16-foot  channel  in  the  Calumet  Hiver. 

During  the  last  fiscal  year  a  contract,  dated  October  1, 1894,  was 
entered  into  with  the  Fitz  Simons  and  Connell  Company,  of  Chicago, 
for  rebuilding  superstructure  over  1,600  linear  feet,  more  or  less,  of  the 
north  and  south  piers. 

Upon  the  completion  of  the  existing  contract  the  piers  will  be  in  good 
condition,  with  the  exception  of  about  437  linear  feet  east  of  the  Illinois 
Steel  Company's  slip  and  the  revetment  of  the  north  pier  west  of  said 
slip,  which,  however,  is  now  within  the  shore  line. 

The  harbor  is  gradually  shoaling  up,  which  shoaling  can  be  reduced 
in  rapidity  by  the  extension  of  the  south  pier. 

The  river  and  harbor  act  of  1894  authorized  a  "  survey  for  further 
improvement  if  necessary."  A  survey  was  unnecessary,  but  a  report 
and  estimate  is  submitted  looking  to  further  improvement  of  the  harbor. 

An  estimate  for  maintenance  of  existing  work,  including  the  repairs 
to  superstructure,  rebuilding  the  revetment  of  north  pier,  and  dredging, 
is  submitted. 

This  work,  as  far  as  projected,  was  completed  in  1889,  and  all  work 
since  that  date  has  been  in  the  nature  of  repair  and  preservation  of 
completed  work. 

July  1;  1894,  balance  anexpended $6,137.70 

Amount  appropriated  by  act  of  August  17,  1894 15,000.00 

21, 137. 70 
June  30,  1895,  amount  expended  during  fiscal  year 5, 645. 30 

July  1, 1895,  balance  unexpended 15,492.40 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 930. 52 

July  1, 1895,  balance  available 11,561.88 

{Amount  (estimated)  required  for  maintenance  of  existing  works 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  J  2.) 

3.  Calumet  River ^  Illinois  and  Indiana. — The  object  of  this  improve- 
ment as  far  as  projected  is  to  secure  a  channel  200  feet  in  width  and  16 
feet  in  depth  below  low- water  plane  in  Lake  Michigan  from  the  mouth 
of  the  Calumet  liiver,  at  Calumet  Harbor,  Illinois,  to  one-half  mile  east 
of  Hammond,  Ind.,  with  a  view  to  increasing  the  facility  for*handling 
the  commerce  of  this  region,  and  also  aid  in  providing  means  for  the 
better  accommodation  of  much  of  the  commerce  of  Chicago  River,  which 
river  is  very  much  crowded.  The  original  depth  of  navigation  in  this 
river  varied  from  6  to  10  feet. 

The  various  acts  of  Congress  and  the  limitations  made  by  law  upon 
the  expenditure  of  the  appropriations  thereby  made  before  work  was 
systematically  inaugurated  upon  this  improvement  are  given  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  the  year  ending  June  30, 
1889. 

Since  the  beginning  of  the  improvement  there  has  been  removed  from 
"below  the  forks''  1,744,769  cubic  yards  of  material,  making  a  channel 
3  miles  and  3,378  feet  in  length,  of  which  a  short  portion,  where  rock 
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and  other  nndredgable  material  was  encountered,  is  incomplete,  there 
remaining  less  than  9,000  cubic  yards  to  be  removed. 

This  material  can  be  most  economically  removed  after  all  of  this  class 
shall  have  been  revealed  by  further  work. 

The  amount  expended  by  the  United  States  to  the  close  of  the  fiscal 
year  ending  June  30, 1895,  is  $279,842.11,  of  which  $236,715.96  has  been 
expended  below  the  forks  of  the  Calumet,  including  $5,000  paid  for 
legal  expenses  in  securing  rights  of  way  and  releases  from  damages  due 
to  the  proposed  improvement,  required  by  the  act  of  July  6, 1884,  and 
$43,126.16  for  work  between  the  forks  of  the  Calumet  Eiver  and  one- 
half  mile  east  of  Hammond,  Ind. 

From  the  channel  "above  the  forks'^  there  has  been  dredged  248,616 
cubic  yards. 

During  the  fiscal  year  ending  June  30, 1895,  the  contract  with  W.  A. 
McGillis  &  Co.,  for  redredging  near  the  mouth  of  the  Calumet  Eiver, 
which  work  was  in  progress  at  the  close  of  the  last  fiscal  year,  was  com- 
pleted, the  total  amount  of  material  removed  being  50,035.85  cubic 
yards,  of  which  20,946.85  cubic  yards  was  removed  during  the  previous 
fiscal  year,  but  not  paid  for  that  year. 

Under  the  river  and  harbor  appropriation  of  August  17, 1894,  under 
formal  contracts  for  redredging  the  channel  below  the  forks,  156,744 
cubic  yards  was  removed  and  the  channel  restored  to  its  full  depth 
for  nearly  two  miles.  Work  is  still  in  progress  under  this  contract. 
Including  the  work  done  under  the  former  contract,  a  total  of  185,340 
cubic  yards  was  removed. 

Above  the  forks, — A  contract  was  entered  into  with  McMahon  & 
Montgomery,  lowest  bidders,  for  dredging  this  section  of  the  work  under 
the  appropriation  of  August  17, 1894.  One  section  of  the  channel,  640 
linear  feet,  was  completed  and  paid  for,  but  after  many  attempts  to  gain 
the  contracted-for  depth  of  channel  in  a  secured  section  without  success 
on  account  of  the  continuous  infiow  of  ofi'al  from  the  G.  H.  Hammond 
slaughterhouses,  the  Hirsch  &  Co.  starch  factory,  and  sewage  deposits 
from  Hammond,  the  contractors  stopped  work  and  applied  to  be  relieved. 
By  authority  of  the  Secretary  of  War  a  supplementary  agreement  ter- 
minating the  contract  as  impracticable  of  execution  and  providing  for 
a  settlement  with  the  contractors  was  entered  into  May  6, 1895,  and  the 
contract  closed. 

It  is  impracticable  to  improve  the  upper  section  of  this  river  at  reason- 
able cost  as  long  as  the  channel  may  be  used  as  a  dumping  ground  for 
the  offal  of  slaughterhouses  and  manufacturing  establishments,  there 
being  no  current  in  this  dead  end  of  river. 

The  balance  of  the  amount  appropriated  for  this  section  can  be  advan- 
tageously used  on  the  systematic  improvement  of  the  lower  river  now 
in  progress,  if  authorizeii  by  Congress. 

The  rapid  filling  in  of  this  river,  even  along  the  lower  section,  will 
necessitate  frequent  redredging.  All  the  work  executed  during  the 
past  year  has  been  for  maintenance  and  restoration  of  channels  previ- 
ously dredged. 

The  improvement  of  the  lower  section  of  the  river  has  resulted  in 
attra<;ting  many  enterprises  of  magnitude,  the  increase  in  number  and 
tonnage  of  vessels  seeking  this  region  during  the  past  season,  as  shown 
in  the  report  for  Calumet  Harbor,  over  the  previous  year  being  90  per 
cent  in  number  and  nearly  100  per  cent  in  tonnage. 

An  accurate  survey  of  this  part  of  the  river  was  made  during  the 
year. 
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July  1, 1894,  balance  unexpended $9, 832. 87 

Amount  appropriated  by  act  of  August  17,  1894 45,  OCO.  00 

54,832.87 
June  30,  1895,  amount  expended  during  fiscal  year ,. 34, 674. 98 

July  1, 1895, balance  unexpended 28,157.89 

July  1, 1895,  outstanding  liabilities $150. 00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 9, 172. 70 

9,322.70 

July  1, 1895,  balance  available 10,835.19 

{Amount  (estimated)  required  for  completion  of  existing  project 700, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscaly  ear  ending  J  une  30, 1897    50, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  3.) 

4.  Illinois  Biver,  Illinois. — The  present  project  was  adopted  in  1880, 
and  contemplates  the  extension  of  the  slack- water  improvement  begun 
by  the  State  of  Illinois,  from  the  mouth  of  Copperas  Creek  to  the  Mis- 
sissippi Eiver,  a  distance  of  about  135  miles. 

The  project  includes  the  construction  of  two  locks  360  feet  long 
between  miter  sills,  75  feet  in  width  of  lock  chamber,  with  a  depth  of  7 
feet  of  water  over  sills  at  low- water  level  of  1879,  and  dredging  the 
channel  where  necessary  to  secure  7  feet  depth  of  water  at  low  water 
in  the  pools  thus  created. 

The  two  locks  and  dams  have  been  completed  and  are  in  use.  They 
are  situated,  one  at  Kampsville,  31  miles  above  the  mouth  of  the  Illi- 
nois, the  other  at  La  Grange,  79  miles  above  the  mouth  of  the  river. 

The  ultimate  object  of  the  improvement  is  the  construction  of  a  wat/cr- 
way  from  the  southern  end  of  Lake  Michigan  to  the  Mississippi  River 
of  suflBcient  capacity  to  accommodate  large-sized  Mississippi  River 
steamboats,  and  for  military  and  naval  purposes. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  the  project  by  the  construction  of  two  locks  of  the  dimensions 
above  stated,  one  at  Henry  and  one  at  Copperas  Creek,  respectively, 
completing,  excejiting  dredging,  that  part  of  the  improvement  between 
La  Salle,  111.,  and  the  mouth  of  Copperas  Creek. 

In  executing  this  work  the  United  States  has  expended,  up  to  June 
30,  1895,  $1,306,722.36,  including  $25,000  from  the  appropriation  of 
August  11, 1888,  for  surveys,  and  excluding  $62,359.80  expended  upon 
a  foundation  for  Copperas  Creek  Lock,  afterwards  completed  by  the  State 
of  Illinois. 

An  additional  amount  of  $747,747  was  expended  by  the  State  of  Illi- 
nois at  Henry  and  Copperas  Creek  locks. 

During  the  fiscal  year  ending  June  30, 1895,  the  following  work  was 
done: 

Dredging  operations  below  Kampsville  Lock  were  directed  to  secur- 
ing a  practicable  channel  100  to  130  feet  in  width  and  4  feet  deep  (to  be 
afterwards  deepened  to  7  feet  and  widened  to  250  feet)  from  Kampsville 
Lock  to  the  Mississippi  River  at  extreme  low  water,  the  natural  depth 
being  from  18  inches  to  2  feet.  One  hundred  and  two  thousand  eight 
hundred  and  thirty-six  cubic  yards  of  material  was  dredged  from  below 
the  lock  and  at  Hurricane  Island,  French  Bar,  Guidford  Bar,  Macoupin 
Creek,  Blooms  Landing  Bar,  and  Sfx  Mile  Island  Bar.  The  4-foot 
channel  will  be  completed,  if  the  dredges  do  not  break  down,  before 
the  close  of  the  present  working  season,  and  navigation  throughout 
the  low- water  season  seems  now  assured. 
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Two  hundred  and  seventy  snags  were  removed  from  the  channel 
between  Copperas  Creek  Lock  and  the  Mississippi  River, 

Two  lock  houses  were  constructed  at  Kampsville  Lock  and  one  at 
La  Grange  Lock. 

All  the  floating  plant  pertaining  to  this  work  except  the  dump  scows 
recently  built  was  repaired,  but  is  so  worn,  rotten,  and  unserviceable 
that  it  can  with  difficulty  be  kept  afloat.  At  the  close  of  the  present 
working  season,  if  it  can  be  kept  at  work  so  long,  all  this  plant  will  be 
submitted  to  inspection  for  condemnation.  It  can  no  longer  be  made 
useful. 

Two  new  dump  scows,  100  cubic  yards  capacity  each,  were  constructed. 

The  original  project  for  this  work  and  estimates  made  under  it  con- 
templated continuous  work  with  sufficient  means;  instead  the  appro- 
priations have  been  meager,  and  the  work,  prolonged  so  far  over 
fifteen  years,  is  still  incomplete. 

The  balance  of  money  still  to  be  appropriated  under  the  old  project 
($77,500)  being  insufficient  to  complete  the  dredging,  an  examination 
was  made  and  a  supplementary  estimate  completed  and  submitted  to 
the  Chief  of  Engineers  June  11, 1895.  This  project  was  approved  and 
authority  given  to  submit  an  additional  estimate  of  $319,500  to  Con- 

fress,  making  in  all,  with  unappropriated  balance  of  former  estimate, 
397,000  required  to  complete  the  project. 

July  1^  1894,  balaDce  unexpended $7,093.52 

Amount  appropriated  by  act  of  August  17,1894 35,000.00 

42,093.52 
June  30, 1895,  amount  expended  during  fiscal  year 27;  442. 67 

July  1, 1895,  balance  unexpended 14,650.85 

July  1, 1895,  outstanding  liabilities 2,500.00 

July  1, 1895,  balance  available 12,150.85 

{Amount  (estimated)  required  for  c(»mpletion  of  existing  project 397, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  4.) 

5.  Operating  and  care  of  La  Orange  and  Kampsville  locks  (ind  damsy 
Illinois  River. — ^These  locks  and  dams  have  been  maintained  and  oper- 
ated under  the  general  indefinite  appropriation  "for  operating  and 
care  of  canals  and  other  works  of  navigation"  contained  in  section  4 
of  the  river  and  harbor  act  of  July  5, 1884. 

La  Oran{fe  Lock, — This  lock  was  maintained  and  operated  during  the 
season  of  navigation.  The  drift  was  kept  cleared  from  the  dam.  The 
lo<*k  house,  ice  breakers,  and  gates  were  paiuted,  the  temporary  build- 
ings and  fences  whitewashed,  the  grounds  leveled,  and  the  gates  calked. 
Two  hundred  shade  trees  were  planted  and  the  ice  house  filled  with  ice. 

Flush  boards  were  placed  on  the  dam  when  required  at  low  water 
and  damages  to  the  gates  by  collision  repaired. 

Kampsville  Lock, — This  lock  was  also  maintained  and  operated  during 
the  season  of  navigation.  A  pile  revetment  150  feet  long  was  built 
below  the  land  wall,  4  clumps  of  7  piles  each  were  driven  above  the 
lock  on  the  land  side  to  serve  as  guides  and  fenders,  140  cubic  yards 
of  riprap  was  placed  back  of  the  revetment  below  the  dam  abutment 
and  around  the  lower  spur  platform,  30  tons  of  ice  put  up,  a  canvas 
roof  put  on  the  shop,  and  the  shop  gates  and  ironwork  painted. 

Flush  boards  12  inches  high  were  placed  on  the  dam  at  low  water. 

Damages  by  coUision  to  gates  were  repaired.       ^.^^^^^  ^^  GoOqIc 
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The  passages  at  La  Grange  of  steamers  and  barges  increased  in 
number  from  210  in  1890  to  625  in  1895;  in  tonnage  from  54,310  tons  in 
1890  to  137,344  tons  inl895. 

At  Kampsville  from  297  steamers  and  barges  in  1894  to  632  in  1895; 
from  108,444  tons  in  1894  to  180,912  in  1895. 

The  amoant  expended  during  the  fiscal  year  1895  was,  for  both  locks, 
$14,851.60,  including  $862.91  liabilities  at  end  of  fiscal  year. 

(See  Appendix  J  J  5.) 

6.  Illinois  and  Mississippi  Canaly  Illinois. — The  object  of  this  improve- 
ment is  to  fdrnish  a  link  in  a  navigable  water  rout«  from  Lake  Michi- 
gan at  or  near  Chicago,  111.,  to  the  Mississippi  River  at  the  mouth  of 
Eock  Eiver. 

The  canal  is  located  upon  the  route  approved  by  the  Secretary  of 
War  October  27, 1888,  from  the  Illinois  River,  about  1|  miles  above  the 
town  of  Hennepin,  at  the  great  bend  of  the  Illinois  Kiver;  thence  via 
Bureau  Creek  Valley  to  Rock  River  at  Penney  Slough :  thence  by  slack 
water  and  a  short  canal  around  the  lower  rapids  of  Rock  River  to  its 
mouth.  The  canal  is  to  be  80  feet  wide  at  the  water  surface,  7  feet 
deep,  and  with  lock  chambers  170  feet  in  length  and  35  feet  in  width. 

A  report  upon  the  detailed  location  and  estimates  for  the  construction 
of  this  canal  was  submitted  June  21,  1890,  and  published  by  Congress 
as  House  Ex.  Doc.  No.  429,  Fifty-first  Congress,  first  session. 

The  river  and  harbor  act  of  September  19, 1890,  made  the  first  appro- 
priation for  the  construction  of  this  canal,  and  directed  work  to  be 
begun  by  the  construction  of  one  of  the  locks  and  dams  on  Rock  River. 

Work  was  commenced  on  this  canal  in  July,  1892,  near  the  mouth  of 
Rock  River,  and  since  that  date  has  been  i)rosecuted.  There  has  been 
expended  on  this  work  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1895,  $810,960.22,  which  has  resulted  in— 

(1)  The  acquirement  of  the  right  of  way  for  4^  miles  around  the  lower  rapids  of 
Kock  Hiver  and  the  completing  of  the  work  there,  with  the  exception  of  dredging 
at  the  mouth  of  the  canal,  involving  the  construction  of  4^  miles  of  canal,  3  locks, 
1  railroad  and  2  highway  movable  bridges,  7  sluices,  1  arch  culvert,  2  dams  across 
arms  of  Rock  Kiver,  and  3  lock  houses. 

(2)  In  the  location  on  the  ground  and  the  preparation  of  plats  and  descriptions 
of  all  lands  needed  for  the  eastern  section  as  far  as  to  the  feeder  junction  and  in 
acquiring  the  right  of  way  by  condemnation  of  the  title  to  the  first  8  miles  thereof. 

(3)  In  the  survey  of  a  new  route  from  the  feeder  junction  to  Rock  River  and  the 
preparation  of  estimates  along  that  line. 

(4)  In  the  survey  (nearly  completed)  of  two  lines  for  the  feeder,  one  from  near 
Dixon,  111.,  and  the  other  from  near  Sterling,  111. 

(5)  In  placing  under  contract  and  near  comx)letion  of  8  miles  earthwork  of  the 
eastern  section  of  the  canal  and  the  foundations  of  7  locks. 

(6)  In  the  completion  of  3  arch  culverts  and  3  pipe  culverts  on  eastern  section. 

During  the  past  fiscal  year  the  following  work  has  been  done: 
Wester7i  section, — The  canal  around  the  lower  rapids  of  Rock  River 
was  completed,  except  some  dredging  and  revetment  filling  at  the  mouth 
of  the  canal,  and  the  canal  opened  for  navigation  April  17,  1895.  The 
work  consisted  in  the  completion  of  the  dams  across  Rock  River,  1,362 
feet  in  length;  the  construction  and  hanging  of  gates  for  Lock  37;  back 
filling  behind  the  locks  placed;  the  construction  of  2  metal  bridges, 
piers  and  abutments,  and  1  pontoon  bridge;  the  construction  of  3  lock 
keepers'  houses;  the  removal  of  cofl'erdams  and  cross  banks;  the  con- 
struction of  retaining  walls  at  bridges  and  below  dams  and  pile  revet- 
ments at  Locks  36  and  37,  and  the  completion  and  riprapping  of  the 
canal  banks  and  approaches  to  the  sluiceways,  and  in  transferring 
property  and  plant  to  the  eastern  section. 

This  section  is  in  fine  condition  throughout;  has  been  constructed 
within  the  estimates  made  therefor,  and  is  in  use,  but  its  utility  is 


RIVER   AND   HARBOR   IMPROVEMENTS.  375 

limited  to  excursion  and  passenger  craft  until  the  bridges  across  Eock 
River  can  be  modified  to  allow  access  to  the  coal  fields  above. 

Feeder  line. — Two  lines  were  surveyed  for  the  feeder,  one  from  near 
Sterling,  111.,  with  the  object  in  view  to  cut  down  the  summit  level  9 
feet  and  shorten  the  feeder  and  reduce  the  number  of  locks  by  3,  and 
the  other  over  practically  the  route  reported  upon  in  June,  1890,  which 
leaves  Rock  River  near  Dixon,  111.  The  maps  and  estimates  of  these 
surveys  are  in  progress;  when  comi>leted  the  feeder  will  be  definitely 
located. 

IJastern  section, — Contracts  were  made  for  8  miles  of  canal  trunk  and 
the  Ibundation  of  7  locks.  Of  this  work  4  miles  of  canal  trunk  and  4  of 
the  lock  foundations  were  completed  during  the  year,  and  the  rest  of 
the  work  well  advanced. 

Three  10-foot  arch  culverts  and  3  pipe  culverts  were  completed  by 
hired  labor;  also  the  masonry  of  Lock  5.  The  forming  for  Lock  2  was 
completed  ready  for  deposit  of  concrete  masonry;  5  miles  of  narrow- 
gauge  track  laid;  6  warehouses,  1  highway  bridge,  and  three- fourths 
mile  of  bank  revetment  constructed.  A  gravel  pit  was  stripped,  and 
foundation  pits  for  arch  culverts  1  and  2  excavated. 

All  earthwork  and  foundations  will  be  completed  by  September  30, 
1895,  and  it  is  expected  that  the  7  locks  and  5  arch  culverts,  and  also 
the  masonry  for  1  aqueduct,  will  be  completed  by  the  close  of  the  present 
season. 

Contracts  have  been  made  for  all  material  required  for  this  masonry, 
and  much  of  it  is  on  hand. 

The  estimate  for  the  first  8  miles  of  canal,  made  in  1890,  was  $781,514. 
There  has  been  available  for  construction  about  $500,000,  including 
amounts  now  available,  so  that  this  section  of  8  miles  can  not  be  com- 
pleted without  further  approi)riations. 

July  1, 1894,  balance  unexpended $540,916.61 

Amount  appropriated  by  act  of  August  17, 1894 190, 000. 00 

730,916.61 
June  30, 1895,  amount  expended  during  fiscal  year 351, 090. 37 

July  1,1895,  balance  unexpended 379,826.24 

July  1, 1895,  outstanding  liabilities $143, 162. 58 

July  1, 1895,  amount  covered  by  uncompleted  contracts 64, 033. 37 

207,185.95 

July  1, 1895,  balance  available 172,^40.29 


'  Amount  (estimated)  required  for  completion  of  existing  project 5, 735, 960. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 150,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  6.) 

7.  Operating  and  care  oflllinais  and  Mississippi  Canal;  canal  around 
Lower  Rapids  of  RocJc  River  at  Milaiij  III, — This  canal  is  4J  miles  in 
length,  and  the  works  to  be  operated  are  3  locks,  2  swing  bridges,  and 
7  Taintor  sluice  gates. 

The  canal  was  formally  oi)ened  to  navigation  on  April  17,  1895,  and 
it  has  been  operated  and  maintained  since  that  date,  but  passages  of 
vessels  through  it  have  been  limited  to  daytime. 

On  account  of  three  fixed  bridges  across  Eock  River  a  few  miles 
above  the  head  of  this  canal  the  traffic  of  the  canal  has  been  confined 
to  passenger  and  excursion  craft.  Steps  have  been  taken  to  have  a 
draw  put  in  the  first  of  these  bridges,  owned  by  the  city  of  Moline,  but 
the  authority  of  the  Sec;retary  of  War  is  denied  by  the  city  of  Moline. 
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During  the  season  of  navigation  the  following  trafllc  was  carried  on 
through  the  canal: 

Traffic  on  western  section  IlUnois  and  Mississippi  Canal,  April  17  to  June  SO,  1895,  inclusive. 

Steamboats number. .        24 

Barges do 9 

Tonnage,  steamers tons. .      858 

Tonnage,  barges do 679 

Passengers number..  3,539 

Freight tons..  6 

Note.— Not  included  in  the  above  is  3,355  tons  of  stone  carried  by  barge  and  used 
in  riprapping  banks. 

The  total  amount  expended  during  the  fiscal  year  ending  June  30, 
1895,  was  $510,  including  $255  outstanding  liabilities. 
(See  Appendix  J  J  7.) 

SURVEY    MADE    IN   COMPLIANCE  WITH   RIVER  AND  HARBOR  ACT  OF 

AUGUST  17,  1894. 

The  survey  of  Calumet  Harbor^  IlUnois,  required  by  the  act  of  August 
17, 1894,  was  made  by  the  local  engineer,  Maj.  W.  L.  Marshall,  Corps 
of  Engineers,  and  his  report  thereon,  dated  June  30, 1895,  was  submit- 
ted through  the  division  engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

M^ior  Marshall  submits  a  project  for  the  further  improvement  of  the 
existing  harbor  by  the  extension  of  the  present  north  and  south  piers 
500  feet  and  1^200  feet,  respectively,  at  a  total  estimated  cost  of  $154,550. 
(See  Appendix  J  J  8.) 

IMPROVEMENT    OP    CERTAIN    RIVERS    AND    HARBORS    IN    MICHIGAN 
AND  OF  MICHIGAN  CITY  HARBOR,   INDIANA. 

This  district  was  in  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps 
of  Engineers. 

1,  Michigan  City  Harbor,  Indiana. — The  improvement  of  this  harbor 
dates  from  1836,  and  has  resulted  in  establishing  a  convenient  ^'  inner 
harbor"  for  local  commerce,  and  partly  completing  an  "outer  harbor" 
designed  to  facilitate  entrance  to  the  former,  and  afford  refuge  in  times 
of  northerly  gales  to  vessels  engaged  in  general  lake  commerce. 

The  inner  harbor  has  been  made  by  (1)  deepening  the  entrance  to  Trail 
Creek  and  protecting  the  channel  by  piers  extending  to  deep  water  in 
Lake  Michigan,  to  which  operations  were  limited  until  1870,  and  (2) 
prolonging  the  entrance  channel  up  the  creek  by  dredging  between 
revetments  that  are  built  on  established  dock  lines  at  the  expense  of 
the  adjoining  property,  as  required  by  city  ordinance.  This  work,  com- 
menced in  1882  and  still  in  progress,  has  thus  far  resulted  in  an  interior 
waterway  over  7,000  feet  long  between  substantial  revetments  from  125 
to  175  feet  apart,  with  turning  basins  about  350  feet  wide  at  suitable 
intervals.  A  further  extension  of  1,300  feet  is  required  to  complete  as 
now  proposed.  Thecost  of  all  work  done  in  connection  with  the  "inner 
harbor,"  from  1836  to  June  30,  1894,  was  $406,251.38. 

The  amount  spent  during  the  last  fiscal  year  was  $4,513.41.  This  was 
applied  to  dredging  for  maintaining  tlie  requisite  navigable  depth,  the 
amount  dredged  being  25,582  cubic  yards,  resulting  in  the  removal  of  all 
shoals  and  providing  a  full  13-foot  channel  throughout  the  limits  of  the 
interior  improvement,  and  a  depth  of  16  feet  in  the  entrance  channel. 

The  principal  requirements  for  maintaining  this  harbor  are  dredging 
and  repairs  to  old  piers  at  entrance.  The  section  of  the  old  east  pier 
beyond  the  shore  line  has  hardly  any  timber  work  left  above  the  water 
line,  and  for  a  length  of  about  114  feet  its  top  is  several  feet  below 
water.    The  filling  of  the  old  west  pier  for  a  distance  of/^00  feet  has 
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gone  to  below  the  water  surface.    This  section  comprises  the  most 
exposed  part  of  the  work  and  should  be  refilled. 

July  1,  1894,  balance  nnexpended $5, 512. 54 

Amoant  appropriated  by  act  of  Augnat  17,  1894 10,  OOP.  00 

15,512.54 
June  30^  1895,  amount  expended  daring  fiscal  year 4, 513. 41 

July  1, 1895,  balance  unexpended 10,999.13 

July  1,  1895,  outstanding  liabilities 285.91 

July  1,  1895,  balance  available 10, 713. 22 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897     5,000700 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

The  outer  harbor. — ^This  comprises  an  outer  basin  of  some  40  acres, 
located  to  the  east  of  the  entrance  to  the  inner  harbor,  and  an  exterior 
detached  breakwater  to  the  westward,  designed  to  give  increased  safety 
to  vessels  entering  during  heavy  weather.  The  combination,  when 
completed,  is  intended  to  provide  a  safe  "harbor  of  refuge"  against 
northerly  gales  for  general  commerce.  The  structures  inclosing  the 
basin  comprise  a  pile  pier  1,226  feet  long,  a  crib  breakwater  30  fieet 
wide  and  1,215  feet  long,  and  a  breakwater  pier  30  feet  wide  and  500 
feet  long;  in  all,  2,940  feet.  These  were  completed  from  1870  to  1885, 
and  expenditures  applied  thereto  since  that  time  have  been  for  repairs 
simply. 

The  "exterior  breakwater,'^  projected  in  18S2  and  now  under  con- 
struction, lies  in  the  open  lake  westward  of  all  other  harbor  works,  and 
when  completed  will  have  a  total  length  of  2,000  feet,  comprised  in  two 
equal  arms,  making  an  interior  angle  of  130^  with  each  other.  One- 
half  of  the  easterly  arm  had  been  completed  to  June  30, 1894.  The 
total  expenditures  to  that  date  for  all  work  applied  to  constructing 
the  outer  harbor  was  $722,625.01.  Expenditures  during  the  past  fiscal 
year  were  $4,595.70,  most  of  which  was  applied  to  contract  work  for 
adding  200  feet  to  the  length  of  the  exterior  breakwater;  in  addition 
considerable  repairs  were  made  to  the  "breakwater  pier"  and  older 
parts  of  the  exterior  breakwater. 

The  construction  of  the  combination  of  works  tMat  are  designed  to 
constitute  the  outer  harbor  has  been  in  progress  twenty- three  years, 
and  it  is  impossible  for  any  considerable  advantage  to  local  commerce 
or  increased  safety  to  general  commerce  to  be  realized  until  all  shall  be 
completed.  The  importance  of  a  harbor  of  refuge  in  this  part  of  Lake 
Michigan  is  well  recognized. 

July  1,  1894,  balance  unexpended $33,845.09 

Amount  appropriated  by  act  of  August  17,  1894 20,  OOP.  00 

53,845.69 
June  30, 1895,  amount  expended  during  fiscal  year 4, 595. 70 

July  1,  1895,  balance  unexpended 49,249.99 

July  1,  1895,  outstanding  liabilities $695. 50 

July  1,  1895,  amount  covered  by  uncompleted  contracts 24, 669. 22 

_25^64. 72 

Jnly  1, 1895,  balance  available 23, 885. 27 

{Amount  (estimated)  required  for  completion  of  existing  project 229, 613. 50 
Amount thatcanbeprotitablyexpendedinfiscalyearendmgJuneSO,  1897    95, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  1.) 

2.  St  Joseph  Harbor,  Michigan. — ^The  outlet  of  St.  Joseph  Eiver  into 
Lake  Michigan  was  originally  by  a  shifting  channel,  with  depths  flue- 
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tuating  between  3  and  7  feet.  Its  improvement  by  the  Government 
has  extended  through  a  period  of  fifty-nine  years  and  expenditures  for 
that  purpose  amounted  to  $432,814.02  up  to  June  30, 1894.  The  total 
estimated  cost  of  the  improvement,  when  completed  as  proposed  by  the 
revised  project  of  1892,  is  $519,113. 

The  objects  sought  by  the  present  project  are  an  entrance  channel 
270  feet  wide  and  10  feet  deep,  the  extension  ot  the  same  depth  through 
tlie  harbor,  and  an  interior  navigation  13  feet  deep  from  there  to  Benton 
Harbor,  nearly  1  mile  above.  The  interior  navigation  is  maintained  as 
required  by  frequent  dredgings.  The  proposed  entrance  depth  of  10  feet 
has  not  yet  been  obtained  because  of  insufficent  pier  extension,  and  the 
actual  depth  there  available  generally  varies  from  14  to  15  feet. 

The  amount  expended  during  the  past  fiscal  year  was  $8,552.98.  This 
was  applied  to  dredging  the  channel  from  the  harbor's  entrance  up  to 
Benton  Harbor  and  to  repairing  a  break  in  the  old  north  pier  near  the 
shore  line.  The  amount  of  material  dredged  during  the  year  was  91,213 
cubic  yards. 

July  1,  1894,  balance  unexpended $298. 18 

Amount  appropriated  by  act  of  August  17,  1894 3^  000^00 

30, 298. 18 

June  30,  1895,  amount  expended  during  fiscal  year ^iJ^?^?§ 

July  1,  1895,  balance  unexpended 21,745.20 

July  1,  1895,  outstanding  liabilities _  1^586.90 

July  1,  1895,  balance  available ^20,158.:^ 

(  A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    30, 000. 00 
<  Submitted  in  com]>liance  with  requirements  of  sections  ?  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 

(See  Appendix  K  K  2.) 

.5.  St.  Joseph  Hirer,  Michigan. — The  approved  plan  of  improvement 
concerns  the  stretch  of  river  from  its  mouth  at  St.  Joseph  Harbor  to 
Berrien  Springs,  25  miles  above.  It  provides  for  the  removal  of  sunken 
logs  and  snags,  closing  secondary  channels  by  dams  of  brush  and 
stone  and  wing  dams  at  other  points  as  found  necessary,  to  concentrate 
the  flow  of  water  a^d  maintain  a  low-water  navigation  of  3  feet  depth 
over  the  obstructing  bars  and  shoals.  The  original  estimate  of  cost  of 
imi)roving  this  section  of  the  river  so  as  to  give  it  a  navigable  depth 
of  3  feet  was  $11,300. 

The  amount  expended  to  June  30, 1894,  was  $4,129.24.  The  channel 
has  thereby  been  increased  from  its  original  depth  of  about  2  feet  to  a 
depth  of  3  feet  at  most  of  the  worst  places;  but  other  shoal  places 
remain,  and  the  structures  already  placed,  having  necessarily  been  of 
a  light  and  inexpensive  character,  are  in  need  of  repairs.  Expendi- 
tures during  the  past  fiscal  year  were  $394.10;  they  were  applied  to 
repairing  seven  of  the  old  dams  and  lengthening  two  of  them  25  feet 
each  and  building  three  new  ones  of  brush  and  stone,  aggregating 
about  330  feet  in  length. 

July  1.1894,  balance  unexpended $370.76 

Amount  appropriated  by  act  of  August  17,  1894 500^  00 

870~  76 
June  30,  1895,  amount  expended  during  fiscal  year 394. 10 

July  1.  1895,  balance  unexpended 476. 66 

Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  500. 00 

Submitted  in  compliaure  with  requirements  of  sectionH  2  of  river  and 
harbor  arts  of  18«6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  3.) 
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4.  South  Haven  Harbor,  Michigan. — Before  improvement  by  the  Gen- 
eral Government,  the  citizens  of  South  Haven  had  constructed  piers 
and  revetments  at  the  mouth  of  Black  River  and  thereby  obtained  a 
channel  into  Lake  Michigan  6  or  7  feet  deep  and  85  feet  wide.  The 
improvement  thus  started  was  taken  up  by  the  Government  in  1867, 
under  a  plan  of  operations  that  provided  for  increasing  the  channel  to 
a  width  of  120  feet  between  piers  extended  far  enough  into  Lake  Michi- 
gan to  obtain  and  hold  a  navigable  depth  of  12  feet.  The  original 
project  was  subsequently  modified  to  make  the  entrance  wMth  between 
piers  177  feet,  and  extend  the  navigable  channel  upstream  to  the  high- 
way bridge  about  half  a  mile  above  the  piers.  The  total  length  of  piers 
and  revetments  built  up  to  the  year  1888  aggregated  3,145  feet,  and  no 
extensions  have  been  made  to  them  since  that  time. 

The  estimated  cost  of  all  work  done,  and  to  be  done  under  the  present 
approved  project,  is  $262,000.  The  total  expenditure  to  June  30, 1894, 
was  $216,731.06,  resulting  in  the  construction  and  maintenance  of  piers 
and  revetments  indicated  in  the  foregoing  paragraph,  and  in  repeated 
dredgings  to  provide  the  requisite  channel  depth. 

The  amount  expended  during  the  past  fiscal  year  was  $1,893.82 — all 
for  minor  repairs  to  old  piers,  aiid  to  repairs  of* dredging  plant  belong- 
ing to  the  Government  and  used  in  this  district.  Money  now  on  hand 
will  be  applied  to  dredging  the  harbor,  rebuilding  about  875  feet  of  north 
pier  above  water,  and  minor  repairs  of  other  parts  of  old  pier  work. 

To  gain  the  object  of  the  project  of  improvement  adopted  for  this 
harbor — i.  e.,  to  provide  and  keep  a  reliable  navigable  channel  12  feet 
deep — it  is  necessary  that  the  piers  be  extended  to  a  depth  of  15  feet  in 
Lake  Michigan,  which  will  require  additions  of  250  and  450  feet  to  the 
nortli  and  south  ])iers,  respectively;  the  last  approved  project  autliorizes 
extensions  aggregating  only  half  that  amount. 

July  1,  1894,  balauce  unexpended $268.94 

Amount  appropriattid  by  act  of  August  17,1894 20,000.00 

20,268.94 
June  30,  1895,  amount  expended  during  fiscal  year 1, 893. 82 

July  1,  1895,  balance  unexpended 18,375. 12 

July  1,  1895,  outstanding  liabilities 167.21 

July  1,  1895,  balance  available 18,207.91 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    10, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  4.) 

5.  Saugattick  Harbor^  Michigati. — This  harbor  is  at  the  mouth  of  the 
Kalamazoo  Kiver,  where  the  channel  depth  before  improvement  was 
generally  not  over  5  feet;  its  condition  was  first  improved  by  a  private 
company,  which  built  two  slab  piers  for  confining  the  river  current,  and 
thereby  obtained  a  channel  depth  of  7  feet  temporarily.  Its  further 
improvement  was  commenced  by  the  General  Government  in  1869,  and 
from  that  time  to  1882  the  piers  were  extended  and  interior  channel 
revetments  constructed  until  they  had  a  total  length  of  1,907  feet  on 
the  north  and  3,863  feet  on  the  south  side,  all  of  pile  work.  Since  1882, 
appropriations  having  been  too  small  to  iteep  these  structures  in  repair, 
tbey  have  gradually  gone  to  decay,  and  the  navigable  channels  opened 
through  the  harbor  from  time  to  time,  by  dredging,  fill  up  again  very 
soon  after  the  departure  of  the  dredge. 
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The  estimates  made  for  carrying  on  the  work  from  time  to  time  ag- 
gregated $175,699.46,  and  the  total  expenditure  to  Jane  30, 1894,  was 
il45,430.15,  with  results  as  indicated  in  the  foregoing  paragraph. 

The  amoont  expended  daring  the  past  fiscad  year  was  $4,826.48, 
applied  to  dredging  40,000  cubic  yards. 

When  this  work  of  dredging  commenced  the  channel  depths  at  en- 
trance and  over  interior  shoals  were  only  from  5  to  7  feet,  and  the  result 
of  operations  covering  the  period  between  May  23  and  October  21, 1894, 
was  to  increase  these  depths  to  10  or  12  feet  through  a  narrow  channel, 
thereby  opening  the  harbor  for  navigation  during  the  most  busy  period, 
but  the  channel  closed  again  soon  after  the  work  of  dredging  was  stopped. 

If  there  be  any  intention  to  maintain  this  as  a  navigable  harbor,  a 
general  reconstruction  of  existing  structures  is  necessary.  If  the  estab- 
lishment of  a  navigable  depth  of  12  feet,  as  heretofore  contemplated, 
is  to  be  accomplished,  the  old  works  must  be  put  in  serviceable  condi- 
tion as  above  indicated,  and  both  piers  extended  to  the  curve  of  15foot 
depth  in  Lake  Michigan,  now  distant  1,000  feet  and  800  feet  from  the 
north  and  south  pier  ends,  respectively.  No  estimate  for  the  above 
work  is  submitted  for  the  reason  that  there  is  no  present  authority 
for  undertaking  it. 

July  1, 1894,  balance  unexpended $8.85 

Amount  appropriated  by  act  of  August  17,  1894 12, 000. 00 

12,008.85 
June  30,  1895,  amount  expended  during  fiscal  year 4,826.48 

July  1,  1895,  balance  unexpended ^ 7,182.37 

July  1,  1895,  outstanding  liabilities 14.36 

July  1, 1895,  balance  available 7,168.01 

{Amount  (estimated)  required  for  completion  of  existing  project 18, 260.  00 
Amounttliatcanbeprofitably  expended  in  fiscal  year  ending  J  line  30, 1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  5.) 

6,  Holland  {Black  Lake)  Harbor^  Michigan, — The  first  steps  toward 
establishing  a  harbor  at  this  place  were  taken  by  the  citizens  of  Hol- 
land, Mich.,  situated  on  Black  Lake,  about  5  miles  from  the  present 
harbor,  by  opening  a  channel  having  a  navigable  depth  of  about  5  feet 
from  the  lake  into  Lake  Michigan,  and  protecting  it  by  piers  and  revet- 
ments made  of  brush  and  stone.  Continuation  of  this  improvement 
was  taken  in  hand  by  the  General  Government  in  1867,  existing  struc- 
tures strengthened  by  pile  and  crib  work,  and  extended  until,  in  1880, 
tiie  north  side  pier  and  revetment  had  attained  a  total  length  of  850 
feet  and  the  south  side  1,675  feet;  they  have  remained  without  extension 
since  that  time. 

The  estimated  cost  of  work  dcme,  and  remaining  to  be  done,  to  com- 
plete the  present  approved  project,  was  $291,615.13,  and  the  amount 
expended  to  June  30,  1894,  was  $27(5,883.33.  The  results  thereby 
attained  have  been  the  construction  and  maintenance  of  piers  and 
revetments  aggregating  35,525  feet  in  length,  covering  a  channel  way 
from  175  to  220  feet  wide,  in  which  a  depth  of  8  to  9  feet  prevails, 
deepened  by  occasional  dredging  to  12  or  13  feet.  The  dredged  chan- 
nels have  but  little  permanence  because  the  piers  are  not  long  enough, 
and  the  older  portions  of  them  are  in  such  condition  as  to  permit  the 
passage  of  large  quantities  of  sand  through  and  under  them,  by  which 
the  clear  way  between  them  soon  fills  to  a  general  depth  of  8  or  9  feet 

Digitized  by  VjOOQlC 


RIVER  AND  HARBOR   IMPROVEMENTS.  381 

Expenditures  during  the  past  fiscal  year  were  $4,689.20 ;  they  resulted 
in  keeping  the  harbor  open  to  navigation  by  dredging  during  the  busy 
season,  and  making  temporary  repairs  of  a  breach  in  the  south  pier 
that  occurred  late  iu  the  fall  of  1894,  and  threatened  a  complete  blockade 
of  the  harbor. 

The  proposed  depth  of  12  feet  can  not  be  maintained  until  the  old  piers 
are  strengthened  and  sheet  piled  to  make  tnem  sand  tight,  and  extended 
to  the  15-foot  curve  in  Lake  Michigan;  such  extension  will  require  an 
addition  of  400  feet  to  each,  but  it  is  not  yet  authorized. 

July  1,1894,  balance  anexpended $2,730.79 

Amount  appropriated  by  act  of  August  17, 1894 15,000.00 

17,730.79 
June  30, 1895,  amount  expended  during  fiacal  year 4, 689. 20 

July  1, 1895,  balance  unexpended .' 13,041.59 

July  1, 1895,  outstanding  liabilities 2,033.83 

July  1, 1895,  balance  available 11,007.76 


i  Amount  that  can  be  profi  tably  expended  in  fiscal  year  endine  June  30, 1897    10, 000. 00 
<  Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893.  . 

(See  Appendix  K  K^.) 

7.  Grand  Haven  Harbor j  Michigan, — This  harbor  is  at  the  mouth  of 
the  Grand  River,  which  had  a  shifting  channel,  with  a  depth  of  9  feet 
at  its  mouth,  before  improvement.  The  first  step  in  the  line  of  improve- 
ment was  taken  by  the  Detroit,  Grand  Haven  and  Milwaukee  Railroad 
Company,  by  constructing  a  pier  on  the  south  side  to  provide  for  the 
interchange  of  trafl&c  between  the  railroad  and  its  translake  line  of 
steamers.  Its  systematic  improvement  was  commenced  by  the  Govern- 
ment in  1867  and  has  resulted  in  the  establishment  of  a  harbor  that  not 
only  satisfies  the  needs  of  an  extensive  local  commerce,  but  gives  to 
general  commerce  its  only  harbor  of  refuge  from  westerly  gales  on  this 
coast  south  of  Grand  Traverse  Bay.  This  important  quality  is  due  to 
the  established  width  of  400  feet  between  the  piers  at  entrance  and  the 
maintenance  there  of  a  channel  depth  of  about  18  feet. 

The  estimated  cost  of  the  work  done  and  remaining  to  be  done  to 
complete  the  harbor,  as  provided  in  the  approved  project,  amounts  to 
$804,366.15,  and  tbe  total  expenditures  thereon  to  June  30, 1894,  were 
$668,629.52. 

The  works  of  improvement  thereby  built  and  kept  in  repairs  com- 
prise a  north  pier  and  revetment  aggregating  3,187  feet  in  length,  pro- 
jecting 1,215  feet  beyond  the  shore  line,  and  a  south  pier  and  revetment 
5,576J  feet  long,  projecting  1,560  feet  beyond  the  adjacent  shore  line. 

Expenditures  during  the  last  fiscal  year  were  $44j 790.98,  resulting  in 
an  extension  of  350  feet  to  the  north  pier  and  in  some  considerable 
repairs  of  old  pier  work. 

The  depths  of  water  at  the  close  of  the  year  were  17  J  feet  at  entrance 
between  piers,  21  feet  iu  southerly  channel  of  approach,  19  feet  in  the 
northerly  one,  and  a  least  depth  of  14.1  feet  on  the  middle  ground 
between  them,  immediately  in  front  of  the  harbor  entrance. 

The  formation  of  the  shoal  in  front  of  the  entrance  is  the  principal 
difficulty  that  has  to  be  contended  with  in  the  improvement  of  this 
harbor;  pier  extension  alone  will  not  solve  the  problem.  The  principal 
element  that  contributes  to  its  formation  is  the  sand  blown  into  the 
harbor  from  the  adjoining  uncovered  sand  dunes,  and  then  carried  by 


Digitized  by 


Google 


382         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

the  body  of  water  flowing  oat  of  Grand  River,  through  the  contracted 
waterway  between  the  piers,  until  the  current  is  checked  on  spreading 
into  Lake  Michigan  and  no  longer  able  to  uphold  its  load  of  sand;  it 
then  falls  to  the  lake  bed  and  goes  toward  the  upbuilding  of  the  shoal. 
The  remedy  is  to  cut  off  the  supply  of  sand  by  a  growth  of  vegetation 
on  the  dunes,  adjoining  the  harbor,  and  supplement  this  with  a  suitable 
combination  of  sand  fences.  With  this  done,  and  the  piers  extended 
as  required  by  the  present  approved  project,  a  channel  depth  of  ftill  18 
feet  at  entrance  may  be  counted  upon.  Nothing  less  will  satisfy  the 
important  requirement  of  making  this  a  safe  harbor  of  refuge.  The 
older  pile  structures  are  in  need  of  considerable  repairs  and  much  addi- 
tional filling. 

July  1, 1894,  balEDce  unexpended $45,836.63 

Amount  appropriated  by  act  of  August  17, 1894 25,000.00 

70,836.63 
June  30, 1895,  amount  expended  during  fiscal  year 44, 790. 98 

Julyl,  1895,  balance  unexpended 26,045.65 

July  1, 1895,  outstanding  liabilities 655.50 

July  1, 1895,  balance  available 25,390.15 


(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    25, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundfy  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  7.) 

8.  Muskegon  Harbor ^  Michigan. — The  first  improvements  at  this  place 
were  made  at  local  expense,  by  constructing  slab  piers  and  revetments, 
so  as  to  afford  entrance  from  Lake  Michigan  to  Muskegon  Lake  for 
vessels  drawing  7  feet.  The  work  was  taken  in  hand  by  the  Govern- 
ment in  1867:  old  piers  were  remodeled  and  extended  across  the  bar 
at  entrance,  channel  dredged,  and  a  through  depth  of  12  feet  obtained. 
Thereafter  the  piers  were  prolonged  as  necessitated  by  the  steady 
lakeward  progress  of  the  shore  line  and  sand  deposits  in  advance 
of  it,  and  a  fair  12-foot  channel  thereby  maintained,  but  the  clear  way 
between  piers  was  only  180  feet,  making  entrance  dangerous  in  stormy 
weather.  After  1882  this  difficulty  was  remedied  by  building  exten- 
sions of  the  north  pier  on  a  line  300  feet  from  the  south  pier,  and  con- 
necting the  old  and  new  lines  by  an  oblique  wing  of  crib  work  330  feet 
long.  In  1892  the  project  of  improvement  was  amplified  and  defined 
with  a  view  to  securing  and  maintaining  a  navigable  depth  of  15  feet : 
its  estimated  cost  was  $260,000.  Prior  to  the  adoption  of  this  modified 
project  operations  had  been  carried  on  under  appropriations  made  irom 
time  to  time  in  such  sums  as  were  called  for  to  meet  immediate  neces- 
sities, but  without  defined  estimates  of  ultimate  cost.  The  expenditures 
for  work  so  done  amounted  to  $262,914.18. 

The  total  of  expenditure  to  June  30, 1894,  was  $402,461.38,  when  the 
north  pier  and  revetment  had  a  completed  length  of  2,582.4  feet  and 
the  south  pier  1,482.5  feet;  the  available  channel  depth  was  13  feet. 

Expenditures  during  the  last  fiscal  year  were  $6,653.94;  they  were 
applied  to  miscellaneous  repairs  of  piers  and  dredging  plant,  and  to 
dredging;  in  the  latter  work  10,708  cubic  yards  was  excavated  and 
a  narrow  channel,  with  a  navigable  depth  of  15J  feet,  thereby  obtained 
temporarily.- 

For  obtaining  and  keeping  the  proposed  depth  of  15  feet  the  piers 
must  be  prolonged  to  the  full  length  called  for  by  the  present  approved 
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project,  which  requires  extensions  of  550  and  500  feet  for  the  north  and 
south  piers,  respectively. 

July  1, 1894,  balance  unexpended $1,538.62 

Amount  appTopriated  by  act  of  August  17,  1894 30,000.00 

31,538.62 
June  30,  1895,  amount  expended  during  fiscal  year «...      6, 653. 94 

July  1,  1895,  balance  unexpended 24,884.68 

July  1,1895,  outstanding  liabilities 1,303.51 

July  1,  1895,  balance  available 23,581.17 


i  Amountthat  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1897    30, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  8.) 

9.  White  Lake  Harbor,  Michigan. — ^The  improvement  at  this  point 
contemplates  the  creation  and  maintenance  of  a  channel  200  feet  wide 
and  12  feet  deep  between  revetments  and  piers  extending  to  deep  water 
in  Lake  Michigan,  thereby  providing  easy  entrance  to  White  Lake. 
Before  improvement  the  two  lakes  were  connected  by  a  narrow  and 
winding  stream  with  a  navigable  capacity  of  only  5  feet.  The  esti- 
mated cost  of  the  improvement  was  originally  $170,530.80,  subse- 
quently increased  by  additional  projects  of  1873,  1884,  and  1892  to 
1337,650. 

The  total  expenditure  to  June  30, 1894,  was  $274,835.08,  and  the  har- 
bor works  then  comprised  a  north  pier  1,515  feet  long  projecting  into 
Lake  Michigan  390  feet  beyond  its  shore  line,  and  a  south  pier  1,854 
feet  long  projecting  730  feet  beyond  the  shore  line.  The  available 
depth  at  entrance  was  10^  feet.  The  proposed  depth  of  12  feet  has 
been  obtained  from  time  to  time  by  dredging,  but  the  channel  so  made 
soon  shoals  again  to  9  or  10  feet,  and  this  will  continue  to  be  the  con- 
dition of  aflfairs  until  the  piers  have  been  carried  to  the  curve  of  15  feet 
depth  in  Lake  Michigan,  now  distant  about  550  and  250  feet  &om  the 
ends  of  the  north  and  south  piers  respectively. 

The  amount  expended  during  the  last  fiscal  year  was  $706.55,  applied 
to  minor  repairs  of  old  pier  work. 

Jaly  1,  1894,  balance  unexpended $4,714.92 

Amount  appropriated  by  act  of  August  17, 1894 5,000.00 

9,714.92 
June  dOf  1895,  amount  expended  during  fiscal  year 706. 55 

July  1, 1895,  balance  unexpended 9,008.37 

July  1, 1895,  outstanding  liabilities 111.74 

July  1, 1895,  balance  available 8,896.63 

{Amount  (estimated)  required  for  completion  of  cTistin^  project 53, 000. 00 
Amounttnatoanbeprontably  expendedinfiscalyearending  June30, 1897      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  9.) 

10.  Pentwater  Harbor,  Michigan. — Originally  an  unnavigable  connec* 
tion  existed  between  Lake  Michigan  and  Pentwater  Lake,  which  had 
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been  improved  by  local  interests  so  as  to  afiford  a  narrow  4-foot  channel 
at  the  time  the  Government  work  was  commenced  in  1867.  The  project 
of  improvement  then  adopted  and  followed  without  modification  until 
the  present  time  aimed  to  increase  the  channel  depth  to  12  feet  and 
maintain  it  between  revetments  and  piers  extending  into  Lake  Mich- 
igan; its  estimated  cost  was  $327,713.40. 

The  total  expenditure  to  June  30, 1894,  was  $234,162.38.  The  length 
of  north  pier  and  revetment  was  2,223  feet  and  of  south  pier  2,115  feet. 

Expenditui*es  during  the  past  fiscal  year  amounted  to  $1,125.63,  all 
applied  to  miscellaneous  repairs  of  old  piers  and  maintenance  of  the 
dredging  plant  belonging  to  this  district. 

The  present  piers  reach  to  but  little  beyond  the  10-foot  curve  in  Lake 
Michigan,  and  for  this  reason  a  greater  navigable  depth  can  not  be 
kept,  except  as  dredging  serves  to  give  it  temporarily :  12  feet,  as  called 
for  by  the  approved  project,  can  be  obtained  and  held  with  any  reason- 
able permanence  only  when  the  piers  shall  have  been  extended  to  the 
15-foot  curve,  now  from  300  to  400  feet  distant.  As  matters  now  are, 
no  matter  how  deep  a  channel  may  be  made  by  dredging,  it  rapidly 
shoals  to  a  depth  of  9  or  10  feet  only.  The  limit  of  extension  at  pres- 
ent authorized  is  200  feet  for  the  south  and  nothing  for  the  north  pier. 
The  old  portions  of  both  piers  must  be  rebuilt  above  water. 

July  1, 1894,  balance  unexpended $4,657.62 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

9,657.62 
June  30;  1895,  amount  expended  during  fiscal  year 1, 125. 63 

July  1, 1895,  balance  unexpended 8,531.99 

July  1,  1895,  outstanding  liabilities 122.06 

July  1,  1895,  balance  available 8,409.93 


i  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1897      2, 500.  00 
<  Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  10.) 

11.  Ltidington  HarhoVy  Michigan. — Before  the  Government  undertook 
any  work  for  improving  this  harbor  local  enterprise  had  made  a  narrow 
7-foot  channel  from  Lake  Michigan  to  Pere  Marquette  Lake,  and  main- 
tained it  for  several  years.  The  Government  work  was  commenced  in 
1867,  with  the  purpose  of  enlarging  the  channel  to  a  width  of  200  feet 
and  depth  of  12  feet  and  protecting  it  by  piers  projecting  into  Lake 
Michigan.  The  estimated  cost  was  $270,682.  The  improvement  was 
duly  made,  and  subsequently  maintained  by  periodical  dredging  and 
pier  extensions.  In  1890  the  scope  of  the  design  was  enlarged  and  18 
feet  was  fixed  upon  as  the  depth  to  be  obtained,  thereby  necessitating 
extensions  of  500  and  700  feet  to  the  north  and  south  piers,  respectively. 
It  was  further  designed  that  these  extensions  should  be  so  made  as  to 
increase  the  width  at  entrance  to  250  feet.  These  extensions  have  been 
so  made,  but  the  full  depth  of  18  feet  has  not  yet  been  realized.  The 
total  of  expenditures  on  the  original  and  modified  projects  to  June  30, 
1894,  was  $355,518.93,  resulting  in  a  reliable  14J-foot  channel,  protected 
between  piers  aggregating  3,833  feet  in  length. 

The  amount  spent  during  the  last  fiscal  year  was  $1,596.82,  applied 
mainly  to  dredging  and  repairs  of  dredging  plant.    The  amount  dredged 
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was  26,489  cubic  yards,  by  which  the  depth  of  channel  was  temporarily 
increased  to  16^  feet. 
Further  extension  of  piers  is  not  required  at  present. 

July  1, 1894,  balance  unexpended $1, 915. 17 

Amount  appropriated  by  act  of  August  17,1894 6,000.00 

7,915.17 
June  30, 1895,  amount  expended  during  fiscal  year 1, 596. 82 

July  1, 1895,  balance  unexpended 6,318, 35 

July  1,1895.  outstanding  liabilities 625.36 

July  1,1895,  balance  available 5,692.99 


i  Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      6, 000. 00 
<  Submitted  in  complianco  with  requirements  of  sections  S  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  11.) 

12.  Manutee  Harbor,  Mwhigan. — The  commerce  of  this  harbor  is 
extensive  and  continuous  throughout  the  year,  its  most  prominent 
feature  being  the  regular  traffic  of  the  steamers  run  by  the  Flint  and 
Pere  Marquette  Railway  Company,  the  largest  of  which  draws  15  feet 
when  loaded.  The  number  of  vessels  entered  and  cleared  during  the 
year  1893  was  2,831,  with  a  tonnage  of  959,650;  the  receipts  and  ship- 
ments during  the  same  i)eriod  were  968,135  tons,  the  principal  items  of 
which  were  salt  and  lumber. 

Before  the  Government  undertook  any  work  at  this  place  local  enter- 
prise had  opened  an  entrance  to  the  river  for  vessels  drawing  7  feet. 
Systematic  work  was  commenced  by  the  Government  in  1867,  under  a 
project  for  pier  construction  and  dredging,  with  a  view  to  forming  and 
maintaining  a  navigable  channel  12  feet  deep  at  the  entrance  to  and 
between  the  piers;  the  project  was  extended  in  1873  to  include  dredg- 
ing in  the  river  for  a  distance  of  about  1,350  feet  inside  the  shore  end 
of  piers  and  to  constructing  revetments  along  the  line  of  channel  so 
dredged.  In  1890  the  scope  of  operations  was  again  extended  to 
include  dredging  a  channel  15  feet  deep  throughout  the  length  of  the 
Manistee  River,  a  distance  of  about  8,0()0  feet,  from  Lake  Michigan  to 
Lake  Manistee,  and  to  extending  the  north  and  south  piers,  respec- 
tively, to  the  18  and  14  foot  curves  in  Lake  Michigan,  with  a  view  to 
maintaining  that  depth  of  channel  at  the  entrance.  The  river  channel 
was  dredged  through  in  1891,  but  soon  shoaled  again  to  13  feet  because 
of  the  unprotected  banks.  Congress  thereupon  made  further  work  in 
the  river  to  depend  upon  the  construction  and  maintenance  of  proper 
bank  protection,  and  the  work  now  in  hand  is  limited  to  extending  the 
•piers  above  indicated,  keeping  them  in  serviceable  condition  and 
dredging  between  them. 

The  amount  expended  for  these  improvements  to  June  30,  1895,  was 
$347,837.18.  No  work  was  done  at  the  harbor  during  the  year,  expend- 
itures made  being  for  the  harbor's  proportionate  share  of  making 
repairs  to  the  general  dredging  plant  belonging  to  the  district,  and 
contingencies  of  supervision,  office  expenses,  etc. 

The  north  and  south  piers,  with  the  revetments  connected  therewith, 
have  at  this  time  lengths  of  2,906^  feet  and  1,689  feet,  respectively,  the 
» channel  depth  between  them  being  14  feet;  an  extension  of  350  feet  to 
the  south  pier  remains  to  be  made  to  complete  that  structure. 
ENG  95 25 
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July  1, 1894,  balance  unexpended $2, 334. 92 

Amount  appropriated  by  act  of  August  17,1894 12,000.00 

14,334.92 
June  30,  1895,  amount  expended  during  fiscal  year 2, 172  10 

July  1,  1895,  balance  unexpended 12,162.82 

July  1,  1895,  outstanding  liabilities 495. 94 

Julyl,  1895,  balance  available 11,666.88 


(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    15, 000. 00 
<  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  ci\'11  act  of  March  3, 1893. 

(See  Appendix  K  K  12.) 

13.  Harbor  of  refuge  at  Portage  Lake.,  Manistee  County ^  Mich. — The 
great  need  of  a  harbor  of  refuge  in  this  vicinity  has  long  been  recog- 
nized, and  the  peculiar  adaptability  of  Portage  Lake  led  to  its  selection 
for  this  purpose  as  far  ba<5k  as  1878.  In  1879  Congress  made  the  first 
appropriation  for  the  work,  but  its  amount,  $10,000,  was  wholly  inade- 
quate for  the  object  in  view,  aud  the  subsequent  appropriations  have 
been  insufficient  to  complete  the  work.  Their  expenditure  has  not  pro- 
duced results  of  any  practical  value;  the  piers  have  only  reached  to 
about  half  the  proposed  limits,  anil  are  wholly  useless  as  a  protection 
for  any  channel  tliat  may  be  made  between  them.  The  available  depth 
between  piers  in  April,  1891,  was  only  5.J  feet.  A  channel  40  feet  wide 
and  15  feet  deep  was  dredged  April  28  to  May  26,  to  aiibrd  relief  to  the 
little  local  commerce,  the  amount  excavated  for  this  purpose  being 
24,870  cubic  yards.  In  one  month's  time  the  dredged  channel  had 
shoaled  again  to  an  available  depth  of  only  11  feet. 

The  total  expenditure  to  June  30,  1895,  was  $99,569.10,  of  which 
$1,248.97  was  expended  during  the  last  fiscal  year. 

July  1, 1894,  balance  unexpended $2, 179. 87 

Amount  appropriated  by  act  of  August  17, 1894 25, 000. 00 

27, 179. 87 
Jane  30,  1895,  amount  expended  during  fiscal  year 1, 248. 97 

July  1, 1895,  balance  unexpended 25,930.90 

July  1,  1895,  outstanding  liabilities 164.35 

Julyl,  1895,  balance  available 25,766.55 

{Amount  (estimated)  required  for  completion  of  existing  project 142, 000. 00 
Amount  tbat  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1897    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  13.) 

14.  Frankfort  Harbor^  Michigan, — Before  any  work  was  done  by  the 
Government,  Lake  Aux  Bees  Scies  (Frankfort)  could  be  entered  from 
Lake  Michigan  by  a  narrow  and  uncertain  channel  3  or  4  feet  deep. 
The  project  adopted  on  commencing  improvements  in  1867  was  to  dredge 
a  new  connecting  channel  12  feet  deep  and  200  feet  wide,  and  to  protect 
its  sides  by  pile  revetments  and  its  entrance  by  crib  piers  extending 
672  feet  into  Lake  Michigan  on  the  north  side  and  832  feet  on  the 
south  side.  The  estimated  cost  was  $146,400.  This  project  was  after- 
wards modified  from  time  to  time  to  provide  for  repairs,  dredging,  and 
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necessary  pier  extension,  until  that  now  in  progress,  adopted  in  1892, 
by  which  the  crib  work  in  north  pier  will  be  1,002  feet  long  and  in  south 
pier  1,250  feet  long.  The  original  estimate  has  thereby  grown  to 
8325,659.85  as  the  total  estimated  cost  of  original  construction,  main- 
tenance, and  repairs,  and  new  work  included  in  the  present  project. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1895,  total  expendi- 
ture was  $277,189.19,  of  which  $3,279.36  was  expended  during  the  last 
fiscal  year.  The  latter  was  applied  to  dredging,  repairsof  dredgingplant, 
minor  repairs  and  to  commencing  the  work  of  pier  extensions  for 
which  appropriation  was  provided  in  the  river  and  harbor  act  of  August 
17, 1894.  Contract  for  the  latter  work  was  made  April  18, 1895,  provid- 
ing for  adding  400  feet  to  the  north  pier  and  200  feet  to  the  south  pier. 

The  next  appropriation  should  provide  for  repairing  and  refilhng  the 
old  piers  and  for  dredging  the  channel  way  between  them.  For  these 
purposes  the  following  estimate  is  submitted  for  1897:  Kepairing  and 
refilling  old  piers,  $5,000;  dredging,  $4,000;  total,  with  contingencies, 
$10,000. 

July  1, 1894,  balance  unexpended 5^4,028.52 

Amount  appropriated  by  act  of  August  17,  1894 50,000.00 

54,028.52 
June  30,  1895,  amount  expended  during  iiscal  year 3, 279. 36 

July  1,  1895,  balance  unexpended 50, 749. 16 

July  1,1895,  outstanding  liabilities $1,396.20 

Julv  1,  1895,  amount  covered  by  uncompleted  contracts 31,  782. 99 

33,179.19 

July  1, 1895,  balance  available 17,569.97 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  14.) 

15.  Charlevoix  Harbor,  Michigan, — The  improvements  at  this  place 
are  designed  to  furnish  access  to  Round  and  Pine  hikes,  situated  in  the 
northern  part  of  the  peninsula  between  Grand  and  Little  Traverse  bays. 
The  original  outlet  from  these  lakes  to  Lake  Michigan  was  a  narrow 
stream  through  which  boats  drawing  only  2  or  3  feet  could  pass.  Local 
enterprise  improved  these  conditions  by  dredging  and  pier  construction 
so  as  to  permit  the  passage  of  vessels  drawing  6  feet.  Work  was  then 
commenced  by  the  Goverment  with  an  appropriation  of  $10,000,  made 
in  the  river  and  harbor  act  of  August  14,  1870,  the  project  providing 
for  dredging  a  straight  channel  100  feet  wide  to  a  navigable  depth  of 
12  feet  through  Pine  Kiver  to  Round  Lake,  and  protecting  its  sides  by 
pile  revetments  and  its  entrance  by  crib  piers  150  feet  apart,  extending 
to  12  feet  of  water  in  Lake  Michigan.  This  project  was  extended  to 
provide  a  revetted  channel  12  feet  deep  from  Round  to  Pine  Lake. 
With  this  modification  the  estimated  total  cost  was  $186,000. 

The  amount  expended  to  June  30,  1894,  was  $108,791.43.  Expendi- 
tures during  the  past  fiscal  year  were  $1,734.20,  and  applied  mainly  to 
miscellaneous  repairs  of  piers  or  dredging  plant. 

The  approved  project  calls  for  a  channel  12  feet  deep,  and  this  requh-es 
that  the  piers  shall  extend  to  at  least  that  depth  in  Lake  Michigan.  The 
north  pier  fulfills  that  condition,  but  the  south  pier  mnst  be  prolonged 
200  feet  to  do  so. 
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July  1,  1894,  balance  unexpended $3,708.57 

Amount  appropriated  by  act  of  August  17,1894 8,000.00 

11,708.57 
June  30, 1895,  amount  expended  during  fiscal  year 1,734.20 

July  1, 1895,  balance  unexpended 1 9,974.37 

July  1,  1895,  outstanding  liabilities 278.60 

July  1, 1895,  balance  available 9,695.77 

{Amount  (estimated)  required  for  completion  of  existing  project 65, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  K  K  15.) 

16.  PetosJcey  Harhovj  Michigan, — Petoskey  is  so  situated  on  the  south- 
east shore  of  Little  Traverse  Bay  that  its  water  front  is  wholly  exposed 
to  winds  coming  from  between  west  and  northwest,  and  when  high  gales, 
with  a  sweep  of  more  than  100  miles  across  Lake  Michigan,  blow  from 
that  quarter  it  is  impossible,  or  at  best  highly  hazardous,  to  make  a 
landing  in  the  immediate  vicinity.  The  question  of  improving  this  con- 
dition of  affairs  has  been  under  consideration  since  1884,  when,  by  the 
river  and  harbor  act  of  July  5,  Congress  directed  an  examination  "  with 
a  view  to  constructing  a  harbor  of  refuge''  there.  The  conclusions 
arrived  at  from  this  and  subsequent  examinations,  made  under  the 
provisions  of  the  river  and  harbor  act  of  August  11, 1888,  were  that  a 
harbor  of  refuge  for  general  commerce  was  not  needed  here,  but  that 
protecting  works  should  be  erected  so  as  to  provide  a  safe  landing  for 
the  extensive  local  commerce  that  had  developed  and  that  is  rapidly 
increasing.  Work  with  this  object  in  view  has  just  been  commenced 
pursuant  to  the  river  and  harbor  act  of  August  17, 1894,  which  con- 
tained the  following  provision: 

Improving  harbor  at  Petoskey,  Michigan :  Ten  thousand  dollars,  to  be  expended 
together  with  the  unexpended  appropriations  for  this  harbor,  according  to  the  larger 
of  the  two  projects  submitted  in  the  report  of  December  twenty-tirst,  eighteen 
hundred  and  eighty-nine,  and  printed  in  the  annual  report  for  eighteen  hundred 
and  ninety,  pages  twenty-six  hundred  and  seventy-four  and  twenty-six  hundred  and 
seventy-five. 

The  estimated  total  cost  of  the  project  named  in  the  act  was  $170,000, 
and  it  is  described  in  the  report  to  which  reference  is  made  as  "  the 
construction  of  an  outer  and  detached  work,  so  designed  as  to  shelter 
the  landing,  and  possibly  to  furnish  additional  area  within  which  ves- 
sels could  take  shelter  on  occasions." 

Detailed  plans  for  carrying  out  the  approved  project  were  duly  pre- 
pared, and  contract  has  been  made  for  700  linear  feet  of  breakwater 
construction,  to  be  completed  during  the  present  working  season. 

The  total  expenditure  on  account  of  this  harbor  to  June  30, 1895,  was 
$2,300.01. 

July  1, 1894,  balance  unexpended $34, 776. 78 

Amount  appropriated  by  act  of  August  17.  1894 10,  OCX).  00 

44,776.78 
June  30, 1895,  amount  expended  during  fiscal  year 2,  077. 59 

Julyl,  1895,  balance  unexpended 42,699. 19 

July  1, 1895,  outstanding  liabilities $382.  25 

July  1, 1895.  amount  covered  by  uncompleted  contracts 39. 882. 10 

40, 264.  35 

July  1, 1895,  balance  available 2, 434. 84 
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{Amount  (estimated)  required  for  completion  of  existing  project $125, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1S91    10, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  16.) 

17.  Cheboygan  Harbor,  Michigan. — ^When  survey  was  made  at  the 
mouth  of  the  Cheboygan  River  in  1870  preparatory  to  commencing  its 
improvement  in  the  following  year  the  navigable  channel  was  only 
6  feet  deep.  The  original  project  of  improvement  was  to  dredge  an 
entrance  channel  200  feet  wide,  14  feet  deep,  and  protect  its  sides  by 
pile  piers  and  revetments,  all  at  an  estimated  cost  of  $395,335.  But 
as  actually  carried  out  the  feature  of  side  protection  has  been  found 
unnecessary  and  therefore  omitted;  deducting  $266,110,  which  was  the 
proportional  part  of  the  total  estimate  applicable  to  the  omitted 
feature,  leaves  $129,225  as  the  estimate  cost  of  the  improvement 
really  undertaken.  The  dredging  was  carried  to  a  depth  of  only  13 
feet  until  1880,  when  it  was  increased  to  15  feet  for  a  width  of  50  feet  in 
mid  channel.  In  1882  it  was  decided  to  extend  this  depth  over  the  full 
width  of  channel,  and  in  1888  to  prolong  the  channel  up  to  the  State 
road  bridge.  In  November,  1889,  all  the  proposed  dredging  was  com- 
pleted, resulting  in  a  15-foot  channel  200  feet  wide,  from  deep  water  in 
the  Straits  of  Mackinac  to  the  State  road  bridge  over  the  Cheboygan 
River,  a  distance  of  about  7,100  feet.  A  40- foot  square  timber  crib, 
constructed  in  1881,  marks  the  entrance  to  the  channel  and  constitutes 
the  foundation  of  a  light-house  subsequently  erected  by  the  United 
States  Ligh^  House  Establishment. 

The  total  expenditure  for  improving  this  harbor  to  June  30, 1895, 
was  $132,488.29,  of  which  $2,660.05  was  expended  during  the  last  fiscal 
year. 

Operations  during  the  year  were  in  pursuance  of  the  following 
requirements  of  the  river  and  harbor  act  of  August  17, 1894: 

The  Secretary  of  War  is  hereby  directed  to  expend  the  nnexpended  balance  on 
hand  in  dredging.  He  is  also  directed  to  make  an  estimate  of  the  amount  required 
to  deepen  the  present  channel  to  a  depth  of  eighteen  feet. 

The  required  dredging  was  commenced  May  16, 1895,  and  work  was 
still  in  progress  at  the  close  of  the  year,  the  amount  excavated  up  to 
that  time  being  36,086  cubic  yards. 

The  estimate  additional  cost  of  completing  the  work  of  dredging  to 
"  deepen  the  channel  to  a  depth  of  18  feet"  is  $33,000. 

July  1,  1894,  balance  nnexpended $18,171.76 

June  30,  1895,  amount  expended  during  fiscal  year 2, 660. 05 

July  1,  1895,  balance  unexpended 15, 511. 71 

July  1,  1895,  outstanding  liabiUties $3,904.14 

July  1, 1895|  amount  covered  by  uncompleted  contracts 8, 244. 91 

12,119.05 

July  1, 1895,  balance  available 3,362.66 

(  Amount  that  can  be  profitably  expended  i  u  fiscal  year  ending  June  30, 1897    15, 000. 00 
<  Submitted  in  compliance  with  requiremouts  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867  an^l  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  17.) 

18.  Alpena  Harbor  (Thunder  Bay  River),  Michigan. — The  city  of 
Alpena  occupies  both  l3anks  of  Thunder  Bay  River  at  its  mouth,  and 
this  reach  of  river,  about  a  mile  long,  together  with  the  dredged  chan- 
nel through  the  bar  in  advance  of  it,  constitutes  Alpena  Harbor,  which 
has  been  the  subject  of  improvements  carried  on  by  the  Government 
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since  1876,  under  appropriations  for  improving  Thunder  Bay  Harbor 
and  Thunder  Bay  Eiver. 

The  original  depth  at  entrance  to  the  river  was  only  7  feet,  but  local 
enterprise  increased  it  to  12  feet.  The  work  of  improvement  by  the 
Government  has  provided  a  wider  channel  and  increased  the  depth  to 
13, 14,  and  16  feet,  under  successive  projects,  whose  costs  were  esti- 
mated at  J4,764,  $15,000,  and  $36,087,  respectively;  the  total  of  the 
three  separate  estimates  being  $65,851.  The  proposed  work  was  com- 
pleted in  1893,  and  nothing  has  been  done  since  then. 

The  total  amount  expended  to  June  30, 1895  was  $41,139.49,  of  which 
$950.32  was  spent  during  the  last  fiscal  year. 

The  dredged  channel  has  a  total  length  of  about  7,000  feet;  its  width 
is  200  feet  at  entrance  of  cut  through  the  bar,  150  feet  at  a  point  of 
entrance  between  piers,  and  from  that  point,  conforming  to  the  distance 
between  dock  lines  established,  the  width  of  100  feet  is  held  for  a  dis- 
tance of  2.600  feet,  beyond  which  it  is  75  feet  for  a  distance  of  1,500 
feet,  and  tnence  50  feet  to  the  head  of  navigation. 

Soundings  were  taken  in  the  improved  channel  June  22, 1895,  extend- 
ing from  the  entrance  up  to  the  first  bridge  over  the  river,  the  section 
above  that  point  being  so  blockaded  by  rafts  and  logs  in  boom  as  to 
render  its  examination  impossible.  These  soundings  show  that  the 
16  foot  channel  has  shoaled  to  a  navigable  capacity  of  but  little  over 
14  feet.  Further  shoaling  is  inevitable,  and  it  is  highly  probable  that 
a  restoration  of  the  channel  will  be  demanded  within  the  course  of  the 
next  year.  An  appropriation  of  $2,500  will,  with  the  unexpended 
balance  now  available,  provide  for  this  work. 

July  1,1894,  balance  unexpended $4,810.83 

Amount  appropriated  by  act  of  August  17, 1894 4, 000. 00 

8,810.83 
June  30, 1895,  amount  expended  during  fiscal  year 950. 32 

July  1, 1895,  balance  unexpended 7,860.51 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      2, 500. 00 
<  Submitted  in  compliance  with  renuirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  aud  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  18.) 

19.  Saginaw  Biver,  Michigan, — Before  improvement  the  navigable 
capacity  of  this  stream  was  limited  by  the  bar  at  its  mouth,  where  a 
channel  depth  of  8  feet  only  was  available,  and  by  several  shoals  between 
there  and  the  city  of  Saginaw,  over  which  still  less  depth  was  to  be 
found.  Its  improvement  was  commenced  in  1867  by  dredging  a  straight 
cut  through  the  bar  at  the  mouth  to  a  depth  of  13  feet,  the  work  being 
completed  in  the  following  years.  In  subsequent  years  the  scope  of 
operations  was  gradually  extended  to  various  shoals  higher  up,  but 
subject  to  no  general  project  until  1882,  when  a  comprehensive  and 
connected  scheme  of  improvement  covering  the  entire  river  was  pro- 
posed and  adopted.  It  called  for  a  navigable  channel  14  feet  deep  and 
IJOO  feet  wide  from  Saginaw  Bay  to  the  upper  limits  of  Bay  City,  about 
8  miles  above  the  point  of  beginning,  and  thence  to  the  head  of  navi- 
gation, some  16  miles  farther  up,  a  channel  of  the  same  width  but  only 
12  feet  deep.  The  estimated  cost  of  this  project  was  $446,000,  which, 
added  to  the  estimated  cost  of  the  several  preceding  projects  ($294,378), 
gives  8740,378  as  the  estimate  of  cost  for  the  whole  improvement. 

It  should  be  observed  that  the  above  estimates  concerned  the  ques- 
tion of  original  cost  only,  and  took  no  note  of  cost  of  maintenance 
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while  the  work  of  construction  was  in  progress;  but  in  a  stream  of  tins 
character  that  is  a  matter  of  great  and  constant  expense,  and  in  the 
absence  of  appropriations  specifically  applicable  thereto  its  cost  has  of 
necessity  been  an  annual  tax  of  no  small  magnitude  on  the  successive 
appropriations  for  construction.  The  sum  total  of  appropriations  that 
will  have  to  be  made  before  the  work  can  be  completed  must  therefore 
largely  exceed  the  original  estimates  for  construction  only. 

The  total  expenditure  to  June  30,  1894,  was  $654,973.98,  and  the 
result  obtained  was  a  through  channel,  with  depths  as  proposed,  from 
the  bay  to  near  the  head  of  navigation.  The  channel  had  its  full  width 
of  200  feet  in  nearly  all  parts  up  to  include  the  Bay  City  front,  but  above 
there  the  width  obtained  was  generally  from  one-quarter  to  one-half  of 
what  it  is  proposed  to  make  them. 

The  amount  expended  during  the  fiscal  year  was  $3,649.13,  applied 
to  a  resurvey  of  the  river  and  to  dredging.  The  latter  work  was  com- 
menced in  the  latter  part  May,  1895,  and  was  still  in  progress  at  the 
close  of  the  fiscal  year,  the  amount  dredged  to  that  date  being  36,226 
cubic  yards. 

July  1,  1894,  balance  unexpended $12,876.02 

Amount  appropriated  by  act  of  August  17,  1894 40,000.00 

52, 876. 02 
Jane  30,  1895,  amount  expended  during  fiscal  year 3, 649. 13 

July  1, 1896,  balance  nnexpended 49, 226. 89 

July  1,  1895,  outstanding  liabilities $10, 319. 80 

July  1,  1895,  amount  covered  by  uncompleted  contracts 29, 638. 48 

39,958.28 

July  1, 1895,  balance  available 9,268.61 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    40, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  19.) 

20.  Harbor  of  refuge  at  Sand  Beach^  Lake  Euron,  Michigan. — The 
site  for  this  harbor  was  selected  in  1872  after  carefnl  consideration. 
It  is  on  the  west  shore  of  Lake  Huron,  60  miles  north  of  its  outlet  into 
the  St.  Clair  Eiver,  and  the  artificial  harbor  built  there  since  then  is 
the  only  safe  refuge  on  that  coast  irom  the  foot  of  the  lake  to  Tawa^ 
Bay,  115  miles  above.  The  work  of  construction  was  commenced  in 
1873,  under  a  project  providing  for  three  sections  of  breakwater,  made 
of  stone-filled  crib  work,  so  located  as  to  shelter  a  water  area  of  some 
650  acres  and  for  deepening  this  area  by  dredging  where  necessary. 
The  estimated  cost  was  $1,442,500.  The  sheltering  breakwaters,  with 
a  total  length  of  8,132  feet,  were  comi)leted  in  1885  at  a  cost  of  about 
$975,000,  and  since  that  time  expenditures  have  been  applied  to  keep- 
ing them  in  repair,  dredging,  and  supervising  the  berthing  of  vessels 
entering  the  harbor  for  refuge. 

The  total  expenditure  to  June  30, 1894,  was  $1,133,078.53;  for  the 
fiscal  year  just  closed,  $51,296.10.  The  latter  was  applied  to  supervis- 
ing the  use  of  the  harbor,  minor  repairs  of  breakwaters,  and  dredging. 

The  work  of  dredging  was  in  progress  at  the  beginning  of  the  fiscal 
year  and  was  continued  until  December  11;  the  amount  excavated  dur- 
ing that  time  was  85,832  cubic  yards,  the  depth  of  dredging  being  to  21 
feet. 

The  superstructure  of  the  breakwaters  contains  many  scattering  tim- 
bers that  show  considerable  decay,  but  as  a  whole  it  is  yet  in  service- 
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able  condition,  and  may  be  kept  so  for  a  year  or  two  yet  witb  occasional 
repairs. 

As  respects  tbe  benefits  to  the  general  commerce  on  tbe  Great  Lakes, 
tbis  barbor  is  second  in  importance  to  no  otber,  bat  its  local  commer- 
cial interests  are  small.  The  number  of  vessels  that  took  reftige  at  the 
harbor  during  the  past  fiscal  year  was  1,069^  with  a  total  tonnage  of 
445,544.63.  The  grand  total  of  vessels  entenng  for  shelter  during  the 
calendar  years  1877  to  1894,  inclusive,  is  21,526,  the  tonnage  of  which 
aggregated  6.929,527.  The  size  of  vessels  sheltered  in  1877  averaged  289 
tons,  and  in  1894  this  average  had  increased  to  416  tons. 

July  1, 1894,  balance  unexpended $136, 921. 47 

Amount  appropriated  by  act  of  August  17,  1894 20, 000. 00 

156,921.47 
June  30,  1895,  amount  expended  during  fiscal  year 51, 296. 10 

Julv  1,  1895,  balance  unexpended 105, 625. 37 

July  1,1895,  outstanding  flabUities 357.00 

July  1,  1895,  balance  available 105,268.37 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  en dini;  June  30, 1897    20, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  20.) 

31.  Black  River  at  Port  Huron^  Mich. — This  stretnn  flows  through  the 
city  of  Port  Huron,  Mich.,  and  empties  into  the  St.  Clair  River.  Before 
improvement  it  had  a  navigable  channel  not  less  than  10  feet  deep, 
except  over  a  few  shoals,  where  the  depth  was  only  8^  feet,  for  a  dis- 
tance of  about  2  miles  fro\n  the  mouth.  The  river  and  harbor  act  of 
September  19,  1890,  appropriated  $25,000  "to  deepen  channel  from 
mouth  to  Grand  Trunk  Railway  bridge  to  a  depth  of  16  feet,''  and  a 
project  for  making  such  depth,  with  channel  widths  varying  from  75  to 
160  feet,  according  to  locality,  was  thereupon  prepared  and  approved. 
The  estimated  cost  was  $75,000.  The  api)ropriation  wa«  expended  in 
1891-92  in  excavating  within  the  limits  indicated,  resulting  in  a  channel 
of  the  prescribed  depth,  with  widths  of  150  feet,  100  feet,  and  50  feet, 
for  distances  of  about  600  feet,  4,700  feet,  and  3,000  feet,  respectively. 
This  was  the  condition  of  improvement  June  30, 1894,  at  which  date  the 
total  expenditures  amounted  to  $34,698.(55.  No  work  was  done  during 
the  last  fiscal  year,  and  expenditures  were  limited  to  $301.35  for  con- 
tingencies, supervision,  etc. 

The  dredged  channel  has  become  very  much  filled  up  since  operations 
were  suspended  in  1893.  An  examination  njade  July  1,  1895,  showed 
a  general  depth  of  from  14J  to  15iJ  feet  in  the  lower  reach,  where  the 
depth  was  from  16  to  17  feet  one  year  ago;  and  a  short  distance  above 
the  Seventh  Street  Bridge,  a  vessel  drawing  12  feet  was  hard  aground 
in  the  channel,  where  from  15  to  16  feet  was  the  prevailing  depth  last 
year ;  from  that  point  up  but  little  evidence  can  be  found  of  the  dredged 
cliannel.  The  evidence  is  conclusive  that  the  channel  will  have  a  fair 
deforce  of  ])ermanence  where  dredged  to  a  width  of  100  feet  or  more 
between  docks,  but  that  narrow  channels  dredged  through  the  undocked 
sections  above  will  rapidly  fill  up.  The  river  and  harbor  act  of  August 
17,  1894,  appropriated  $4,000  for  *'cx)ntinuing  improvement  up  to  Wash- 
ington avenue,"  and  is,  therefore,  api)licable  only  to  the  upper  and 
undocked  section  of  the  river  apparently.  It  is  believed  that  the  res- 
toration and  completion  of  the  lower  channels  is  a. more  important 
matter,  and  when  this  is  done  they  should  be  dredged  to  a  width  of  not 
less  than  100  feet.  ^  j 
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July  1,  1894,  balance  unexpended $301.35 

Amount  appropriated  by  act  of  August  17, 1894..: 4,000.00 

4,301.35 
June  30,  1895,  amount  expended  during  fiscal  year .' 301. 35 

July  1,  1895,  balance  unexpended 4,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project 36, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  21.) 

22,  Mouth  of  Black  River ^  Michigan. — ^An  extensive  shoal  and  a  bar 
formerly  existed  in  the  St.  Clair  Eiver,  adjoining  the  mouth  of  the 
Black;  the  bar  lay  close  to  the  American  side  and  obstructed  approach 
to  the  Port  Huron  docks,  while  the  shoal,  forming  a  "  middle  ground'' 
nearly  fifty  acres  in  extent,  crowded  the  main  channel  in  a  sharp  curve 
close  to  the  Canadian  shore,  thereby  exposing  the  vast  through  com- 
merce of  the  lakes  to  the  dangers  attendant  upon  passing  a  narrow  and 
crooked  channel  with  a  current  of  high  velocity.  In  1871  a  project  was 
adopted  for  dredging  the  bar  and  middle  ground  to  a  uniform  depth  of 
15  feet,  by  excavating  257,200  cubic  yards,  at  an  estimated  cost  of 
$120,660.  The  work  wj^s  commenced  in  1872  and  completed  in  1878. 
A  slight  shoaling  took  place  in  the  years  following,  and  the  whole  area 
was  redr^dged  between  1889  and  1892,  the  depth  of  excavation  this 
time  being  16  feet,  except  over  a  strip  bordering  the  main  channel, 
where  it  was  increased  to  18  feet. 

The  total  expenditure  to  June  30, 1894,  was  $86,393.90.  The  amount 
expended  during  the  past  fiscal  year  was  $492.04,  and  it  was  applied  to 
redredging  a  narrow  channel  through  the  shoal  adjoining  the  Port 
Huron  dock  line.  The  depth  of  water  has  been  slowly  decreasing  since 
work  was  suspended  in  1892;  soundings  taken  July  1, 1895,  show  depths 
of  from  15  to  16  feet  where  17  or  18  existed  a  year  ago,  and  an  average 
depth  of  17.4  feet  as  compared  with  last  year's  average  of  18.3. 

July  1,  1894,  balance  unexpended $106. 10 

Amount  appropriated  by  act  of  August  17,  1894 4, 000. 00 

4, 106. 10 
Jnne  30,  1895,  amount  expended  during  fiscal  year 492.04 

July  1,  1895, balance  unexpended 3,614.06 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      4, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  22.) 

23,  Clinton  River ^  Michigan, — This  is  a  navigable  stream  emptying 
into  Anchor  Bay,  as  the  northwesterly  part  of  Lake  St.  Clair  is  called, 
with  a  natural  channel  depth  of  about  10  feet,  except  at  shoals,  over 
which  but  5  or  6  feet  could  be  carried  before  improvement,  and  a  oroad 
ilat  at  the  mouth  with  a  general  depth  of  from  3  to  4  feet.  In  1870-71 
a  channel  9  feet  deep,  60  feet  wide,  and  2,700  feet  long  was  dredged 
through  this  flat,  but  being  left  without  works  of  protection  it  soon 
filled  in  again.  In  1880  a  project  of  general  improvement  from  the 
mouth  to  Mount  Clemens,  8  miles  upstream,  was  adopted,  providing  for  a 
through  channel  8  feet  deep,  protected  by  a  pile  dike  at  the  mouth, 
extending  across  the  flat  to  the  curve  of  10-foot  depth  in  the  bay,  and 
by  such  revetments  at  points  above  as  were  deemed  necessary.  The 
estimated  cost,  as  .modified  in  1885  and  1889,  was  $34,564. 
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The  total  expenditure  on  the  work  from  its  commencement  to  Jane  30, 
1894,  was  $52,752.80,  of  which  $25,500  was  applied  to  occasional  and 
scattering  worK  done  prior  to  the  adoption  of  the  present  approved 
project  in  1885.  The  total  expenditure  applicable  to  the  latter  was 
$27,252.80. 

As  a  result  of  these  expenditures  the  proposed  channel  had  been 
obtained  by  dredging,  and  kept  in  a  fairly  navigable  condition  by  the 
aid  of  temporary  revetments  and  occasional  redredgings;  but  the  appro- 
priations were  at  no  time  sufficient  to  permit  the  construction  of  any 
protecting  works  of  a  permanent  character,  and  the  maintenance  of 
the  dredged  channels,  especially  of  that  at  the  mouth,  is  wholly  impos- 
sible, except  at  the  expense  of  constant  dredging,  in  the  absence  of 
such  works. 

No  work  was  done  during  the  past  fiscal  year,  the  expenditures  for 
that  period  being  $17.74  and  applied  to  office  expenses  and  supervision. 

The  river  was  examined  July  5, 1895,  and  the  channel  depth  at 
entrance  found  to  be  7 J  feet,  with  greater  depths  in  the  river  above  for 
most  of  its  length;  but  there  are  several  shoals  with  deptlis  of  from  6 
to  6J  feet,  and  one  with  only  4^  feet.  Funds  now  on  hand  will  probably 
suffice  to  open  proper  channels  through  these  worst  places. 

July  1,  1894,  balance  unexpended $17. 74 

Ainount  appropriated  by  act  of  August  17,  1894 5,000.00 

5, 017. 74 
June  30,  1895,  amount  expended  during  fiscal  year *  17. 74 

July  1, 1895,  balance  unexpended , 5,000.00 

i  Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30,1897      2, 500.  00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 

(See  Appendix  K  K  23.) 

^4.  Rouge  River^  Michigan. — Before  improvement  this  stream  had  a 
channel  depth  of  from  10  to  17  feet  from  its  mouth,  near  the  south- 
western limits  of  the  city  of  Detroit,  for  a  distance  of  about  3  miles, 
and  was  navigable  for  light  drafts  as  far  as  Dearborn,  about  15  miles 
from  the  mouth.  The  work  of  improvement  was  commenced  in  1888, 
under  a  project  for  securing  a  channel  depth  of  16  feet,  with  a  width  of 
240  feet,  for  a  distance  of  800  feet  from  the  mouth,  and  thence  with  a 
width  of  100  feet  to  the  Wabash  Railroad  bridge,  about  2§  miles  farther 
up.    The  estimated  cost  was  $31,690.39. 

The  work  of  improvement  was  completed  in  1892,  as  projected,  with 
a  total  expenditure  of  $30,272.79. 

No  work  was  done  during  the  past  fiscal  year,  during  which  time  the 
expenditures  amounted  to  $344,  and  were  for  office  expenses,  contingen- 
cies of  supervision,  etc. 

The  channel  is  slowly  shoaling,  but  no  complaints  have  yet  been  made 
concerning  its  navigable  condition.  An  examination  just  made  shows 
an  available  depth  of  from  13  to  15  feet  over  most  of  the  length,  but 
occasional  soundings  of  from  11 J  to  12 J  feet  are  met  with. 

The  commerce  of  the  river  is  rapidly  increasing  with  the  establish- 
ment of  large  industries  dependent  upon  a  reliable  water  communica- 
tion, and  a  demand  for  a  restoration  of  the  full  channel  depth  is  certain 
to  come  before  long.  Funds  on  hand  will  not  suffice  for  this  purpose, 
but  it  is  suggested  that  the  unexpended  appropriation  made  by  the 
river  and  harbor  act  of  1892  "for  constructing  a  turning  basin  in  Rouge 
Kiver ''  might  be  made  applicable  thereto.    If  the  turning  basin  should 


Digitized  by 


Google 


RIVER   AND   HARBOR   IMPROVEMENTS.  395 

ever  be  really  iiee<led  it  could  be  made  by  increasing  the  width  of 
dredging  at  the  selected  locality,  but  it  is  highly  probable  that  the 
slips  now  being  dredged  by  private  parties  from  the  river  into  the  low 
grounds  bordering  it,  and  others  that  will  be  built  in  the  same  way, 
will  permit  vessels  to  be  turned,  and  obviate  the  necessity  of  construct- 
ing a  special  basin  for  that  purpose. 

July  1, 1894,  balance  unexpended $1,408.06 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

6,408.06 
June  30, 1895,  amount  expended  during  fiscal  year 344. 00 

July  1, 1895,  balance  unexpended 6,  064. 06 

(  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1897      5, 000.  OO 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  24.) 

25.  Turning  basin  in  Rotuje  River^  Michigan. — The  river  and  harbor 
act  of  September  19, 1890,  called  for  an  estimate  for  "locating and con- 
stmcting  basin  in  said  (Kouge)  river,  at  a  point  on  the  same  within  4 
miles  of  its  junction  with  the  Detroit  Elver,  convenient  for  the  turning 
and  anchoring  of  vessels.''  Such  estimate  wa«  submitted  by  Col.  O.  M. 
Poe,  Corps  of  Engineers,  in  a  report  dated  December  20, 1890,  as  fol- 
lows: Three  acres  of  land  for  site,  at  $1,500,  $4,600;  74,074  cubic  yards 
excavation,  at  15  cents,  $11,111.10;  total,  $16,011.10 

The  next  river  and  harbor  act,  approved  July  13,  1892,  appropriated 
$5,000  for  ac(inisition  of  land  and  beginning  construction,  according  to 
the  foregoing  project.  The  appropriation  has  been  found  too  small  for 
purchasing  the  land  needed,  and  accordingly  no  work  has  yet  been  done 
or  expenditure  made  in  relation  to  the  proposed  improvement. 

It  is  now  submitted  that  it  is  doubtful  whether  the  construction  of 
the  proposed  basin  will  be  really  necessary,  for  private  parties  have 
already  constructed  slips  opening  into  the  river  (and  others  will 
undoubtedly  follow)  that  will  supply  openings,  opposite  which  vessels 
wdl  in  all  probability  be  able  to  lind  turning  room.  If,  however,  the 
plan  of  constructing  a  turning  basin  is  to  be  adhered  to,  work  should 
not  be  commenced  until  all  the  money  required  to  complete  it  has  been 
appropriated ;  in  this  case  an  additional  appropriation  of  $10,500  should 
be  made.  But  it  is  suggested  that  the  construction  of  the  turning 
basin  be  abandoned,  for  the  present  at  least,  and  that  the  money  already 
appropriated  be  made  available  for  general  dredging  in  the  Rouge  Eiver, 
as  recommended  in  the  report  on  its  improvement. 

July  1,  1894,  balance  unexpended $5,000.00 

July  1,  1895,  balance  unexpended 5,000.00 

(See  Appendix  K  K  25.) 

26.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  nari- 
gation, — In  the  latter  part  of  April,  1894,  a  wreck  was  discovered  in 
Pre&qu  'lie  Harbor,  Michigan,  by  which  its  channel  was  dangerously 
obstructed.  The  work  of  removing  the  wreck  was  commenced  June 
24  and  completed  July  15,  1894,  at  a  total  cost  of  $302.48. 

Late  in  the  fall  of  1894  the  steamer  i>.  M.  Wilson  sunk  in  Lake  Huron 
about  2  miles  northeast  of  Thunder  Bay  Island  Light  Station.  It  lay 
in  tlie  track  of  general  commerce,  with  its  spars  projecting  above  the 
water  surface.  No  steps  were  taken  toward  removing  it  at  the  time 
because  navigation  was  about  to  close.  The  ice  and  storms  of  winter 
and  spring  carried  away  the  spars  and  upper  works  so  that  after  the 
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resumption  of  navigation  in  the  spring  all  signs  of  the  wreck  had  dis- 
appeared. The  vicinity  was  carefully  examined  June  28, 1896,  but  the 
wreck  was  not  found.  It  is  believed  to  be  no  longer  a  source  of  danger 
to  navigation,  but  arrangements  have  been  made  to  have  the  vicinity 
carefully  watched  and  the  present  position  of  the  wreck  found  if 
possible. 

(See  Appendix  K  K  26.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH   RIVER  AND  HARBOR  ACT 

OF  AUGUST  17,  1894. 

The  preliminary  examinations  of  the  following  localities,  required  by 
the  act  of  August  17, 1894,  were  made  by  the  local  engineer,  Lieut.  Col. 
G.  J.  Lydecker,  Corps  of  Engineers,  and  reports  thereon  submitted : 

1,  Preliminary  examination  of  Kalamazoo  River,  Michigan,  from  its 
mouth  to  the  city  of  Kalamazoo. — Lieutenant-Colonel  Lydecker  submitt^ 
rei)ort  of  examination  December  31, 1894.  He  reports  that  the  improve- 
ment of  the  mouth  of  the  river  by  the  General  Government  has  been 
in  progress  since  1869,  under  appropriations  for  improving  Saugatuck 
Harbor,  with  a  view  to  securing  a  12-foot  navigable  channel  into  Lake 
Michigan,  but  that  the  proi>osed  channel  has  not  yet  been  secured. 

This  section  of  the  river,  from  Lake  Michigan  as  far  up  as  Saugatuck, 
a  distance  of  about  3  miles,  is  reported  as  worthy  of  improvement  to 
the  extent  contemplated  by  the  project  heretofore  adopted,  and  the 
river  above  Saugatuck  as  not  worthy  of  improvement  by  the  General 
Government.  The  views  of  Colonel  Lydecker  are  concurred  in  by  this 
office. 

A  resurvey  of  the  river  up  to  Saugatuck  is  estimated  to  cost  $350. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Ex. 
Doc.  No.  199,  Fifty-third  Congress,  third  session.  (See  also  Appendix 
KK27.) 

^.  Preliminary  examination  of  KawJcawUn  River^  Michigan. — Lieuten- 
ant-Colonel Lydecker  submitted  report  of  examination  December  31, 
1894.  In  his  opinion,  concurred  In  by  this  office,  the  locality  is  not 
worthy  of  improvement  by  the  General  Government  at  this  time.  The 
report  was  transmitt^  to  Congiess  and  printed  in  House  Ex.  Doc.  No. 
183,  Fifty-third  Congress,  third  session.    (See  also  Appendix  K  K  28.) 

3.  Preliminary  examination  of  Tittdbaicassee  River^  Michigan^  from 
Saginaw  to  the  head  of  navigation, — Lieutenant-Colonel  Lydecker  sub- 
mitted report  of  examination  December  31,  1894.  It  is  his  opinion, 
concurred  in  by  this  office,  that  this  stream  is  not  worthy  of  improve- 
ment by  the  General  Government.  The  report  was  transmitted  to 
Congress  and  i)rinted  in  House  Ex.  Doc.  No.  185,  Fifty-third  Congress, 
t])ird  session.    (See  also  Appendix  K  K  29.) 

4.  Preliminary  examination  of  Shiaicassee  River,  from  Saginaw  Rir>er 
to  Bad  River;  Bad  River  to  village  of  St.  Char  lea;  Flint  River  to  head 
of  navigation. — Lieu  ten  ant- Colonel  Lydecker  submitted  report  of  exam- 
ination December  31,  1894.  He  considers  the  Shiawassee  and  Bad 
rivers  to  be  worthy  of  improvement  by  the  General  Government  to 
such  extent  as  will  aflford  a  reliable  navigation  for  light-draft  boats 
between  Saginaw  and  the  village  of  St.  Charles,  and  estimates  that  it 
will  cost  $500  to  make  a  survey  necessary  for  i)reparation  of  i)lan  of 
improvement  with  estimat^^s;  but  he  is  of  opinion  that  the  Flint  itiver 
is  not  worthy  of  improvement  by  the  General  (Government.  His  views 
are  concurred  in  by  this  office.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Ex.  Doc.  No.  :i32,  Fifty-third  Congress,  third 
session.    (See  also  Appendix  K  K  30.)  ^  j 
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5.  Preliminary  examination  of  Clinton  River,  Michigan. — Lieuteuaut- 
Colonel  Lydecker  submitted  report  of  examination  December  31, 1894. 
He  reports  that  this  stream  has  been  under  improvement  by  the  United 
States  since  1870,  and  it  is  his  opinion,  concurred  in  by  this  office,  that 
the  improvement  is  worthy  of  completion  by  the  General  Government. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  ISi,  Fifty-third  Congress,  third  session.  (See  also  Appendix 
K  K  31.) 

Lieutenant-ColoneL  Lydecker  was  also  charged  with  the  duty  of 
making  surveys  of— 

i.  Belle  River,  Michigobn. 

2.  Sebewaing  River,  Michigan. 

3.  Fine  River  at  8t  Clair  City,  Mich. 

Also,  under  provisions  of  joint  resolution  of  Congress  approved  Feb- 
ruary 13,  1895,  he  was  charged  with  the  duty  of  making  survey  of— 

KalaMa>zoo  River  from  Lake  Michigan  to  ISaugatuek. 

The  reports  of  the  results  of  these  surveys  will«  be  duly  submitted 
when  received. 

IMPEOVEIVIENT   OF   WATERS   CONNECTINa  THE   GREAT  LAKES. 

This  district  was  in  the  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers, 
having  under  his  immediate  orders  Lieut.  W.  L.  Sibert,  Corps  of  Engi- 
neers, to  August  13, 1894,  Oapt.  -Carl  F.  Palfrey,  Corps  of  Engineers, 
from  August  19,  1894,  to  January  21, 1895,  and  Lieut.  Charles  S.  Rich^, 
Corps  of  Engineers,  the  entire  year. 

jf.  Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago, 
Duluthy  and  Buffalo. — Before  improvements  were  commenced  under 
the  project  for  this  work  the  available  depth  for  navigation  in  the  con- 
necting waters  of  the  Great  Lakes  was  about  16  feet. 

The  present  project,  submitted  to  Congress  in  pursuance  of  provisions 
of  the  act  of  September  19,  1890,  and  adopted  by  act  of  July  13,  1892, 
contemplates  the  excavation  of  a  ship  channel  having  a  navigable 
depth  of  20  feet  m  the  shallows  of  the  connecting  waters  of  the  Great 
Lakes  between  Chicago,  Duluth,  and  Buffalo,  at  an  estimated  cost  of 
$3,340,000. 

The  work  is  divided  into  eight  sections,  according  to  locality,  and 
the  following  channels  are  to  be  or  have  been  excavated : 

Section  1.  A  channel  21  feet  deep  and  300  feet  wide  at  Round  Island 
Shoals,  St.  Marys  River. 

Section  2.  A  channel  21  feet  deep  and  300  feet  wide  in  Little  Mud 
Lake,  St.  Marys  River,  between  the  lower  end  of  Sugar  Island  and  the 
lower  end  of  the  *^  Dark  Hole." 

Section  3.  A  channel  21  feet  deep  and  301)  feet  wide  through  a  reef  in 
St.  Marys  River,  abreast  of  Sailors  Encampment  Island. 

Section  4.  A  channel  21  feet  deep  and  300  feet  wide  through  a  shoal  in 
Mud  Lake,  St.  Marys  River,  l.J  miles  below  Sailors  Encampment  Island. 

Section  5.  A  channel  21  feet  deep  and  2,400  feet  wide  at  the  foot  of 
Lake  Huron. 

Section  6.  A  channel  20  feet  deep  from  deep  water  in  St.  (^hiir  River 
through  St.  Clair  Flats  Canal  to  deep  water  in  Lake  St.  Clair,  with  a 
width  above  St.  Clair  Flats  Canal  not  greater  than  650  feet;  thence 
gradually  narrowing  to  the  canal;  thence  for  the  full  width  of  tlic  canal 
for  its  entire  length;  thence  gradually  widening  to  a  width  of  800  feet 
at  deep  water  in  Lake  St.  Clair, 

Se<*tion  7.  A  channel  20  feet  deep  and  800  feet  wide  through  Grosse- 
point  Flats,  Lake  St.  Clair,  Michigan. 
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Sectiou  8.  A  chaDnel  21  feet  deep  and  800  feet  wiue  throagh  the  bar 
at  the  mouth  of  Detroit  River. 

To  obtain  a  navigable  depth  of  20  feet,  a  depth  of  21  feet  is  required 
where  the  excavation  is  through  solid  rock  or  through  shoals  infested 
with  bowlders  J  a  depth  of  20  feet  where  the  cut  is  through  soft 
material. 

Contracts  for  the  excavations  specified  above  were  entered  into 
December  31, 1892,  and  if  no  failure  occurs  in  the  appropriations  the 
contract  time  for  the  completion  of  the  specified  channels  is  November 
30, 1895.  Work  was  begun  under  contract  at  the  eight  localities  uamed 
during  May  and  June,  1893. 

On  June  30, 1894,  section  1  was  completed,  but  work  not  cleaned  up. 
Sections  2  and  3  offered  no  increased  available  depth.  Section  4  was 
completed  and  contract  closed.  Section  5  was  dredged  to  21  feet  over  a 
width  of  900  feet,  but  was  not  cleaned  up.  Section  6  was  dredged  to  20 
feet  over  the  full  width  of  channel  and  was  nearing  completion.  Sec- 
tions 7  and  8  had  no  increased  available  depth. 

On  June  30, 1895,  sections  1,  4,  and  6  were  completed  and  contracts 
closed.  Section  2  is  available  for  boats  as  rapidly  as  the  work  pro- 
gresses, and  the  contract  will  probably  De  finished  on  time.  Section  3 
offers  no  advantages  to  navigation  until  completed.  The  work  is  likely 
to  be  dredged  out  on  time  with  exception  of  final  cleaning  up.  Section 
5  is  dredged  to  a  width  of  1,800  feet,  but  is  not  yet  cleaned  up.  Sec- 
tion 7  will  probably  be  completed  this  season.  Section  8  offers  a  chan- 
nel 400  feet  wide,  but  the  improvement  will  probably  not  be  completed 
over  its  full  width  this  season.  Contract  of  November  9,  1894,  for 
removing  shoal  in  section  8  will  be  completed  in  a  few  days. 

Specifications  are  prepared  for  removing  shoal  3,  section  1,  between 
Big  Point  and  the  canal  in  St.  Marys  Eiver,  and  for  removing  shoal  29, 
section  4,  near  Point  aux  Frenes  in  Miid  Lake. 

Totalexpendedto  June  30, 1894 $386,118.86 

Expended  during  year  endiuK  June  30,  1895  (exclusive  of  outside  lia- 
bilities)   ' 802,077.99 

Total  expended  to  June  30, 1895 1,188,196.85 


July  1,  1894,  balance  unexpended 863,881.14 

Fe])ruary  19, 1895,  repayment  of  overpayment  made  R.  J.  Cram,  dredg- 

ing  section  1 2,778.06 

Amount  appropriated  by  sundry  civil  act  approved  March  2, 1895 500, 000. 00 

1,366,659.20 

June  30,  1895,  amount  expended  during  fiscal  year 802, 077. 99 

July  1,  1895,  balance  unexpended 564,581.21 

July  1,  1895,  outstanding  liabilities $104, 774. 81 

July  1,  1895,  amount  covered  by  uncompleted  contracts 293, 383. 54 

398, 158.  35 

July  1,  1895,  balance  available 166,422.86 


Amount  (estimated)  required  for  completion  of  existing  project 1, 590, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  1.) 

^.  Operating  and  care  of  8t.  Marys  Falls  Canal,  Michigan. — During  the 
fiscal  year  the  canal  was  open  to  navigation  226  days.    It  was  closed 
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for  the  winter  December  5,  1894,  and  on  April  25, 1896,  was  opened  for 
the  current  season.  Fiftee^  thousand  two  hundred  and  fifty-five  ves- 
sels, etc.,  aggregating  13,947,613  registered  tons  and  carrying  13,636,270 
tons  of  freight  and  28,3(>9  passengers,  passed  through  the  lock  in  6,452 
lockages. 

The  staple  articles  transported  were  2,860,770  tons  coal,  9,076,775 
barrels  flour,  33,380,064  bushels  wheat,  1,503,899  bushels  grain  (other 
than  wheat),  76,318  tons  manufactured  and  pig  iron,  262,986  barrels 
salt,  305,931  tons  copper,  6,927,246  tons  iron  ore,  732,911  M  feet,  B.M., 
oi  lumber,  40  tons  silver  ore,  23,857  tons  building  stone,  and  457,547 
tons  unclassified  freight. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  »50,908.67. 

(See  Appendix  L  L  2.) 

3  SU  Marys  River  at  the  FallSj  Michigan. — The  project  for  obtaining 
a  navigable  channel  of  16  feet  depth  between  Lakes  Superior  and  Huron 
had  been  barely  completed  w^heu  the  demands  of  commerce  so  enor- 
mously inci  eased  that  the  work  of  obtaining  a  depth  of  20  feet  through- 
out was  uudertaken  with  the  full  sanction  of  both  legislative  and 
executive  authority. 

A  necessary  part  of  the  project  was  the  construction-  of  a  new  lock 
upon  the  site  of  the  old  State  locks  of  a  length  oi  800  feet  between 
gates,  a  width  of  100  feet  throughout,  a  depth  of  21  feet  on  the  miter 
sills,  and  a  single  lift  approximating  18  feet.  The  canal  is  to  be  deep- 
ened to  correspond.  The  estimated  cost  of  this  enlargement  of  the 
eaual  system  was  $4,738,865,  for  the  details  of  which  see  page  2220 
et  seq.  of  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1887. 

On  June  30,  1894,  the  condition  of  the  work  was  as  follows  : 

The  ma«onry  of  the  800-foot  lock  was  completed  except  laying  128 
stones  and  the  gate  anchorages  and  snubbing  hooks  were  in  position. 
The  valves  and  valve  frames  were  delivered.  The  lock  floors,  culverts, 
etc.,  were  progressing  at  about  the  rate  specified.  The  turbine  power 
plant  and  the  pumping  plant  for  the  800-foot  lock  were  under  contract, 
but  the  condition  of  the  power  house  was  not  suflBciently  advanced  to 
allow  the  shipment  of  this  machinery.  The  lock  gates  were  under  con- 
tract, and  one  pair  of  small  gates  was  practically  ready  for  shipment 
and  the  two  other  small  gates  were  about  one-third  as  far  along.  The 
dam  between  the  locks  was  completed,  and  the  clay  dam  between  the 
canal  and  river  and  the  excavations  and  pier  building  within  the  coffer- 
dam were  under  contract.  The  work  of  deepening  the  canal  prism  was 
well  under  way,  and  72,076  cubic  yards  was  removed  from  the  first 
section,  and  110,951  cubic  yards  was  removed  from  the  second.  The 
drawings  and  specifications  for  the  operating  machinery  and  the  power 
house  and  office  building  were  completed. 

The  widening  of  the  channel  at  the  "  Elbow,"  Lake  George,  St.  Marys 
River,  was  completed. 

On  June  30,  1895,  the  work  was  in  the  following  condition : 

Excavation  of  lock  pit  practically  completed,  contract  pending  settle- 
ment. The  masonry  construction  is  practically  completed.  The  floors, 
culverts,  etc.,  are  nearing  completion;  contract  extended  to  July  15, 
1895.  The  miter-sill  valves  are  delivered  and  contract  is  closed.  The 
turbine  power  plant  is  installed  pending  final  working  test.  Pumping 
plant,  the  pumps,  and  Westinghouse  engines  are  delivered  and  are  being 
erected,  and  the  boilers  are  stored  at  the  makers^  ready  for  delivery. 
The  operating  machinery  is  delivered  and  being  erected.    Excavation 
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and  bailding  cribs  within  cofferdam,  some  filling,  and  about  2,000  cubic 
yards  of  excavation  are  still  to  be  done.  The  clay  dam  is  nearing  com- 
pletion. The  lock  gates  are  erected  in  place,  except  the  foot  bridges. 
Power  bouse,  the  basement  walls  are  about  two-thirds  done.  Deepen- 
ing canal  prism,  estimated,  280,000  cubic  yards  sandstone  to  be  removed, 
of  which  254,739  cubic  yards  (on  both  sections)  is  excavated.  A  con- 
tract was  entered  into  for  removing  material  from  movable  dam  and  lock 
approaches  and  building  piers  for  lock  approaches.  Cement  tests  and 
water-level  observations  were  continued  during  the  year. 

Total  expenditare  to  June  30,  1894 $2,261,982.67 

Expended  during  fiscal  year  (excluding  outstanding  liabilities) 610, 090. 75 

Total  expenditure  to  June  30,  1895 2,872,073.42 

July  1,1894,  balance  unexpended 1,718,043.96 

Amount  appropriated  by  sundry  civil  act  approved  August  18.  1894. . .      300, 000. 00 

Amount  appropriated  by  sun<lry  civil  net  approved  March  2,  1895 483,865.00 

May  22,  1895,  repayment  of  disallovance  of  part  of  voucher  19,  August, 

1894 12.13 

2,501,921.09 
June  30,  1895,  amount  expended  during  fiscal  year 610, 090. 75 

July  1,  1895,  balance  unexpended 1,891,830.34 

July  1,  1895,  outstanding  lia bilities $110, 304. 81 

July  1, 1895,  amount  covered  by  uncomnleted  contracts 587, 931. 14 

698, 235. 95 

July  1,  1895,  balance  available 1,193,594.39 

(See  Appendix  L  L  3.) 

4.  Hay  LaJce  Ghannelj  St,  Marys  River^  Michigan, — The  channel  was 
sufficiently  advanced  to  allow  the  steamers  North  West  and  J.H,  Wade 
to  pass  through  on  June  7,  1894,  since  which  time  vessels  have  been 
using  the  channel,  which  ie  11  miles  shorter  than  the  Lake  George 
Channel. 

The  contracts  on  tlie  second  and  fifth  sections  were  extended  to  Sep- 
tember 1,  ltSll4,  and  the  contract  on  the  sixth  section  to  July  31,  1894. 

On  June  30,  1895,  the  entire  channel  had  been  dredged  to  a  width  of 
300  feet  and  a  depth  of  20  and  21  feet,  according  to  the  specifications, 
and  the  entire  commerce  of  St.  Marys  River,  with  exception  of  a  few 
boats  and  rafts,  is  using  this  channel. 

Contracts  are  in  force  for  removing  shoals  at  upper  end  of  Hay 
Lake  and  cleaning  up  shoals  near  Nine  Mile  Point,  the  latter  being 
nearly  completed.    The  contract  time  for  completing  is  December  1 ,  1895. 

A  shoal  was  discovered  at  the  lower  end  of  the  fourth  section  with 
least  depth  of  17  feet.  This  shoal  was  undoubtedly  formed  by  and 
during  the  progress  of  the  work  through  Sugar  Island  Eapids,  and 
specifications  lor  its  removal  are  in  preparation. 

The  rapid  increase  of  the  number  of  vessels  adds  largely  to  the 
danger  of  accidents  during  night  navigation  of  the  Middle  Neebish  and 
makes  the  project  of  widening  the  channel  through  the  rock  at  this 
h)cality  to  400  feet  one  of  great  importance. 

Also  that  portion  of  the  channel  between  cross  sections  504  and  754, 
a  distance  of  2,500  feet,  which  was  improved  to  a  depth  of  20  feet, 
should  be  deepened  to  21  feet,  thus  making  it  uniform  with  all  the  rest 
of  the  rockwork. 
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Total  expenditure  to  June  30, 1894 $1,669,940.44 

Expended  during  fiscal  year  (exclusive  of  outstanding  liabilities) 163,621. 74 

Total  expenditure  to  June  30,  1895 1,833,562.18 

July  1,  1894,  balance  unexpended 345,191.21 

Amount  appropriated  by  sundry  civil  act  approved  August  18,  1894. ..  150, 000. 00 
May  22,  18^,  repayment  of  disallowance  of  part  of  voucher  8,  Auefust, 

1894 10.82 

495, 202. 03 
June  30, 1895,  amount  expended  during  fiscal  year 163, 621 .  74 

July  1, 1895,  balance  unexpended 331,-580.29 

July  1,  1895,  outstanding  liabilities $644. 77 

July  1,  1895,  amount  covered  by  uncompleted  contracts 25, 416. 30 

26,061.07 

July  1,  1895,  balance  available 305,519.22 

(See  Appendix  L  L  4.) 

5.  8t,  Clair  Flats  Ctmal,  Michigan. — ^Tbe  project  for  the  improvement 
of  the  canal  contemplated  driving  a  double  row  of  sheet  piling  to  a 
depth  of  26  feet  along  the  channel  face  of  each  dike,  dredging  the  area 
between  the  dikes  to  a  depth  of  20  feet,  continuing  the  channel  above 
and  below  the  canal  to  the  same  depth  in  river  and  lake,  and  rebaild- 
ing  the  decayed  portions  of  the  timber  superstructure.  It  was  consid- 
ered sufficient  to  obtain  a  depth  of  18  feet  and  to  postpone  obtaining  a 
depth  of  20  feet  until  the  general  project,  for  a  continuous  depth  of  20 
feet  along  the  entire  water  route  had  reached  a  more  advanced  stage. 
The  estimated  (^st  of  obtaining  these  two  depths  was  as  follows: 

For  18  feet $365,000.00 

For  20  feet 513,559.40 

On  June  30, 1893,  the  pile  revetment  along  the  channel  fa^e  of  each 
dike  was  completed  and  a  channel  18  feet  in  depth  extended  from  the 
18-foot  curve  in  St.  Glair  Eiver,  about  900  feet  above  the  canal,  for  the 
fall  width  of  the  canal  (about  300  feet)  and  throughout  the  entire 
length;  thence  gradually  widening  to  380  feet  at  a  distance  of  300  feet 
below  the  canal;  thence  with  a  width  of  380  feet  a  farther  distance  of 
3,300  feet. 

No  work  was  done  during  the  fiscal  year,  and  the  condition  remains 
as  stated  in  previous  paragraph. 

That  portion  of  the  general  project  calling  for  a  depth  of  20  feet  in 
the  canal  and  approaches  was  provided  for  in  the  river  and  harbor  act 
of  July  13,  1892,  for  "Ship  channel  connecting  waters  of  the  Great 
Lakes  between  Chicago,  Duluth,  and  Buffalo,"  and  has  been  completed. 
See  section  6  of  the  20  and  21  foot  channel. 

Total  expenditure  to  June  30, 1896,  is  $760,223.46. 

July  1, 1894,  balance  unexpended $4, 586. 54 

July  1,  1895,  balance  unexpended 4,586.54 

(See  Appendix  L  L  5.) 

6'.  Operating  and  care  of  St.  Clair  Flats  Canal^  Michigan. — The  canal 
is  in  the  immediate  charge  of  a  custodian,  who  reports  any  violations 
of  canal  regulations,  and  also  acts-  as  inspector  whenever  work  is  in 
progress. 

The  damage  done  to  the  dikes  by  storms  was  repaired  in  previous 
years  by  placing  cedar  bark  in  the  holes  washed  out.  At  those  places 
along  the  dikes  where  the  earth  pressure  is  transmitted  through  the 
old  w^rk  to  the  new  pile  revetment  the  latter  was  tied  by  means  of 
iron  rods  passing  through  the  dike  to  piles  in  rear  of  the  dike. 
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Dttring  the  fiscal  year  ending  Jane  30, 1805,  the  ordinary  onrtent 
expenses  of  operating  and  care  of  the  canal,  such  as  salary  of  custodian, 
trimming  willows,  etc.,  was  91,818.32. 

(See  Appendix  L  L  6.) 

7,  Detroit  River ^  Michigan, — ^Originally  the  channel  at  Lime  Kiln 
Crossing,  Detroit  Eiver,  could  not  be  depended  upon  for  more  than  13 
feet  of  water,  the  ordinary  depth  being  much  affected  by  the  direction 
of  the  wind.  As  originally  projects  in  1874,  the  improvement  at  this 
point  was  to  consist  of  a  curved  channel  300  feet  wide  with  a  uniform 
depth  of  20  feet,  and  the  original  estimate  was  based  upon  this  project. 

In  1883  it  was  wisely  determined  to  so  modify  the  project  as  to  secure 
a  straight  channel,  the  least  width  of  which  should  be  300  feet,  with  a 
somewhat  greater  width  at  each  end,  utilizing  the  work  already  done. 

In  1886  this  was  further  modified  to  the  end  that  the  width  of  the 
channel  should  be  increased  to  400  feet  by  removing  an  additional  100 
feet  from  the  western  (American)  side,  and  in  1888  a  further  additional 
width  of  40  feet  on  the  western  side  was  authorized,  as  the  lowest  bid 
under  the  final  appropriation  was  so  low  that  the  money  available  was 
sufficient  to  pay  for  the  increased  excavation. 

The  440-foot  channel  was  completed  during  the  fiscal  year  ending 
June  30, 1891,  at  a  cost  of  but  little  more  than  half  the  estimate  for  the 
400- foot  channel. 

The  present  |»x)ject  for  improving  Detroit  Biver  contemplates  the 
removal  of  such  shoals  between  Detroit,  Mich.,  and  Lake  Erie  as 
obstruct  navigation. 

The  obstructions  found  by  sweeping  in  1893  are  a  menace  to  naviga- 
tion, and  since  nearly  25,000,000  tons  of  freight  pass  through  this  river 
each  year  these  obstructions  should  be  removed,  cost  what  it  may. 

The  ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicago,  Duluth,  and  Buffalo  can  not  be  available  for  vessels  drawing 
more  than  16^  feet  of  water  until  these  obstructions  in  Detroit  Biver 
are  removed. 

The  estimate  for  obtaining  a  channel  20  feet  deep  and  800  feet  wide 
from  the  head  of  Ballards  Beef  to  the  head  of  Lime  Kiln  Crossing 
is  $180,000,  of  which  $58,742.66  has  been  made  available,  leaving 
$121,257.34  to  be  appropriated. 

Under,  contract  of  October  20, 1894,  2,230.5  cubic  yards  of  bowlders 
has  been  removed  during  the  fiscal  year,  making  a  channel  18  feet  deep, 
over  a  length  of  3,200  feet  from  the  head  of  Ballards  Beef,  and  300  feet 
wide  west  of  the  channel  line.  The  upper  800  feet  of  this  area  has  been 
dredged  to  a  depth  of  20  feet.  ^ 

Total  expenditure  to  June  30, 1894 .$704,367.76 

Expended  during  fiscal  year 1,583.63 

Total  expenditure  to  June  30, 1895 "705,951.38 

July  1,1894,  balance  unexpended ~28, 742^66 

Amount  appropriated  by  act  of  August  17,1894 30,000.00 

58,742.66 
Juno  30, 1895,  amount  expended  during  fiscal  year 1, 583. 63 

July  1,1895,  balance  unexpended 57,159.03 

July  1, 1895,  outstanding  liabilities $1, 053. 12 

July  1, 1895,  amount  covered  by  uncompleted  contracts 56, 105. 91 

57,159.03 

(Amount  f estimated)  required  for  completion  of  existing  project 121, 257.^ 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    30, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  7.)  r"r^r^r.T.> 
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IMFROVEIEEKT  OP  BIYISBS    AND  HABB0B8   Olf  LAKE   ER£B,   WBST  OF 
EBIE,   PENNSTLYANIA. 

This  distriot  was  in  tha  chaorge  of  Lieut.  Ool.  Jared  A.  Smith,  Corps 
of  Engineers. 

1.  Monroe  Harbor ^  Michigan, — This  harbor  is  in  the  Eaisin  Eiver, 
about  2i  miles  above  the  mouth  of  the  dredged  canal  which  forms  the 
present  outlet  into  the  lake.  The  mouth  is  protected  by  two  piers,  the 
one  on  the  north  side  being  of  crib  work  filled  with  stone  and  the  one 
on  the  south  side  being  a  construction  of  piling,  and  crib  work. 

The  canal  is  4,000  feet  long,  100  feet  wide,  and  was  dredged  to  a 
depth  of  10  feet.  The  sides  of  the  canal  are  protected  by  sheet  piling, 
supported  by  ordinary  piles  and  waling  pieces.  This  improvement 
was  commenced  in  1835,  and  was  completed  many  years  ago.  Before 
the  improvement  was  commenced  the  mouth  of  the  river  was  at  a  point 
about  2  miles  south  of  present  piers,  and  the  channel  was  over  a  very 
shallow  bar.  At  present  the  depth  of  water  exceeds  9  feet  over  the 
bar  and  thoroughout  most  of  the  channel  to  the  wharves. 

A  project  for  repairs  to  piers  and  canal  revetment  was  adopted  in 
1886,  the  cost  then  being  estimated  at  $20,000.  In  1891  the  estimate 
was  increased  to  $26,000. 

The  amonnt  expended  upon  the  improYement  preyioua  to  the  project  for 

repairs  in  1886,  was $213,515.27 

Expended  under  project  for  repairs  to  June  30,1894 21,915.00 

Expended  and  incurred  in  last  fiscal  year 1,113.18 

Previous  to  June  30^  1894,  the  superstructure  of  north  pier,  1,122 
feet  long,  had  been  entirely  rebuilt  and  the  outer  end  of  soutn  pier 
had  been  repaired.  The  superstructure  of  south  pier  is  now  being 
rebuilt  as  far  as  available  funds  will  permit. 

The  canal  revetment  is  in  bad  condition,  and  as  it  is  needed  to  protect 
the  channel  it  should  be  repaired.  The  depth  of  water  in  the  channel 
over  the  bar  and  in  the  river  is  about  9  feet,  which  is  sufficient  for  the 
necessities  of  the  very  small  commerce  of  Monroe. 

Jnlyl,  1894,  balance  unexpended $100.00 

Amonnt  .appropriated  by  act  of  August  17, 1894. .» 6,000.00 

5,100.00 
Jane  30,  1895,  amount  exi>ended  during  fiscal  year 485. 06 

July  1, 1896,  balance  unexpended 4,614.94 

July  1, 1895,  outstanding  liabUitiee 628.12 

July  1, 1895,  balance  available 8,986.82 

{Amount  (estimated)  required  for  oompletloB  of  existinfp  projeet 11, 000. 00 
Amount  that  ean  be  profitably  expended  in  fiscal  year  ending  J  nue  30, 1897      5, 000. 00 
Bubmitted  in  compliance  ivith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  1.) 

2.  Toledo  Harbor  J  Ohio. — The  original  project  for  improving  this  har- 
bor was  adopted  in  1866,  pursuant  to  the  act  of  June  23, 1866,  appro- 
priating $20,000  for  the  improvement.  The  project  provided  for  improv- 
ing the  old  channel  through  Maumee  Bay  by  dredging  to  a  depth  of  12 
feet  and  width  of  200  feet.  This  was  amended  from  time  to  time  until 
the  old  channel  had  a  least  depth  of  15.5  feet. 

In  1887  a  project  was  adopted,  in  compliance  with  requirements  of 
previous  acts  of  Congress,  for  a  straight  channel  through  Maumee  Bay. 
The  line  was  so  located  as  to  utilize  the  old  channel  as  far  as  possible, 
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and  was  planned  for  a  width  of  200  feet  and  a  depth  of  17  feet.  Owing 
to  the  great  length  the  width  is  insufficient,  and  the  outer  section  will 
be  widened  to  300  feet  aa  soon  as  practicable.  The  entire  length  of 
straight  channel  is  about  8  miles.  It  is  situated  almost  on  the  middle 
line  of  Maumee  Bay  from  the  mouth  of  the  river  to  deep  water  in  the 
lake. 

Amount  expended  upon  old  ohannelSy  1866  to  1893 $724, 332. 61 

Amount  expended  upon  straight  channel  and  extending  improvement 
np  the  river  to  June  30,  1894 683,763.26 

This  had  resulted  in  entirely  dredging  the  straight  channel  200  feet 
wide  and  17  feet  deep  as  planned,  and  most  of  the  channel  had  been 
still  further  dredged  to  remove  deposits  and  give  greater  depth.  A 
dredge  plant  had  been  purchased,  and  used  in  removing  shoal  in  the 
river. 

July  1, 1894,  a  contract  was  outstanding  for  dredging  in  straight 
channel;  work  was  continued  until  November  24, 1894,  when  the  con- 
tract was  completed. 

In  March,  1895,  a  contract  for  further  dredging  in  straight  channel 
was  made;  work  was  commenced  May  6  and  was  in  progress  June  30, 
1895. 

Soundings  taken  in  May,  1895,  show  a  good  channel,  with  depths 
greater  than  17  feet  throughout  in  middle  of  channel,  and  depths  rang- 
ing from  16  to  20  feet  on  the  sides  of  channel. 

The  improvement  has  been  extended  up  the  Maumee  Eiver  as  indi- 
cated in  river  and  harbor  acts  of  July  13, 1892,  and  August  17, 1894. 
A  channel  400  feet  wide,  4,000  feet  long,  and  18  feet  deep  has  been 
nearly  completed  over  the  bar  at  "  The  Crossing,''  and  a  second  chan- 
nel of  about  equal  dimensions  has  be^n  about  one-fourth  completed 
over  the  bar  above  Cherry  Street  Bridge.  These  shoals  have  been 
removed  by  the  dredge  belonging  to  the  United  States. 

Vessels  drawing  17  feet  have  no  difficulty  in  entering  Toledo  Harbor 
when  the  lake  is  not  lower  than  mean  level.    The  channel  in  the  bay 
should  be  made  at  least  100  feet  wider  throughout.    It  is  proposed  to 
expend  the  next  appropriation  in  widening  the  channel  and  maintain 
ing  the  depths  already  dredged. 

July  1, 1894,  balance  unexpended $96,485. 10 

Amount  appropriated  by  act  of  August  17,  1894 70,000.00 

166,485.10 
June  30,  1895,  amount  expended  during  fiscal  year 89, 498. 12 

July  1,  1895,  balance  unexpended 76,986.98 

July  1,  1895,  outstanding  liabilities $10, 088. 59 

July  1,  1895,  amount  covered  by  uncompleted  contracts 32, 005. 14 

42,093.73 

July  1,  1895,  balance  available 34,893.25 

Amount  (estimated)  required  for  completion  of  existing  project 1, 130, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 150,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  2.) 

3,  Port  Clinton  Harhovy  Ohio. — An  examination  of  the  harbor  and  a 
plan  of  improvement  was  made  in  1870.  The  channel  then  was  narrow 
and  crooked,  with  a  depth  not  exceeding  6  feet. 

Under  the  appropriation  of  July  10, 1872,  the  improvement  was  com- 
menced by  dredging  a  channel  through  the  bar  at  the  mouth.        t 

jrOOgle 


RIVER  AND   HARBOR  IMPROVEMENTS.  405 

»  In  1875  a  plan  was  adopted  to  confine  the  channel  over  the  bar  -by 
piers.  It  consists  of  a  pile  revetment  967  feet  long,  running  from  the 
north  shore  of  Portage  River  out  into  the  lake  in  a  direction  north  57^ 
east,  and  then  in  a  more  northerly  direction  301  feet  larther,  to  where 
a  pile  dike  is  commenced,  and  was  planned  to  be  extended  1,200  feet  to 
where  the  ordinary  lake  depth  is  but  12  feet. 

The  east  pier  was  designed  to  be  a  simple  pile  structure  about  2,600 
feet  long,  the  outer  portion  being  parallel  to  and  200  feet  distant  from 
the  west  pier,  and  the  inner  end  reaching  the  shore  of  the  lake,  which 
at  that  point  is  also  the  south  shore  of  the  river  at  its  mouth. 

The  last  esti mate  of  cos t  was $90, 000. 00 

The  expenditure  from  1872  to  June  30,  1894,  was 75,315.53 

As  a  result  the  piers  had  been  extended  as  far  as  has  been  considered 
necessary,  the  east  pier  being  2,180  feet  long  in  1882,  and  the  west  pier 
being  1,948  feet  long  in  1^.  The  later  work  has  been  mainly  in 
dredging. 

There  is  now  a  good  channel  depth  exceeding  10  feet  over  a  width  of 
100  feet  between  piers,  and  200  feet  opposite  the  wharves. 

Under  special  act  of  Congress  the  point  of  land  from  which  the  west 
pier  starts  was  purchased  by  the  United  States  in  1894. 

The  channel  is  ample  for  all  present  necessities  of  the  place.  The 
piers  are,  however,  in  an  advanced  stage  of  decay  and  should  be  repaired. 

The  funds  now  available  will  be  used  in  repairs  of  piers. 

July  1 ,  1894,  balance  unexpended. - $2, 396. 16 

Amount  appropriated  by  act  of  August  17,  1894 6,000.00 

8, 396. 16 
June  30,  1895,  amount  expended  during  fiscal  year 1,961.88 

July  1, 1895,  balance  unexpended ., 6,434.28 

July  1,  1895,  outstanding  liabilities 42.20 

July  1,  1895,  balance  available 6, 392. 08 

(Amount  (estimated)  required  for  completion  of  existing  project 21, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  3.) 

4.  Sandusky  Harbor j  Ohio, — ^A  survey  of  this  harbor  was  lirsc  made 
in  1826  to  ascertain  what  improvements  were  needed.  The  first  improve- 
ment was  made  under  the  appropriation  of  $15,000  by  act  of  June  11, 
1844.  The  depth  of  water  over  the  bar  was  then  but  10  feet  and  the 
greatest  depth  of  water  in  the  bay  was  12  feet. 

Various  improvements  to  the  harbor  and  approaches  were  made  from 
1844  to  1888  when  the  project  for  a  straight  channel  from  Cedar  Point 
to  the  east  end  of  dock  channel  was  adopted.  The  channel  was  then 
about  15  feet  deep,  but  was  indirect  and  narrow  in  most  places. 

Expenditures  for  improvements  previous   to  adoption  of  project  for 

straight  channel $280,080.00 

Amount  ezx>ended  on  straight  channel  to  June  30,  1894 99, 050. 71 

The  straight  channel,  200  feet  wide  and  17  feet  deep,  was  then  nearly 
completed.  The  dock  channel  had  filled  so  as  to  have  but  13  to  14  feet 
depth,  and  the  channel  over  the  bar  was  narrow  and  irregular  with  a 
depth  of  16  feet. 

The  straight  channel  was  completed  August  31,  1894,  its  entire 
expense  being  $112,984.83. 
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^be  river  and  liarb(H*  act  of  Ati^ost  17, 1894,  appropriated  $30,000 
for  coDtinuing  the  improvement  and  required  a  plan  and  estimate  of 
further  neoeBsary  improvements. 

A  report  on  this  subject  was  submitted  to  Congress  and  published 
in  House  Ex.  Doc.  Ko.  91,  Fifty-third  Congress,  third  session.  It  is 
also  submitted  herewith  in  Appendix  M  M  4. 

The  officer  in  charge  of  tilie  work  estimated  the  cost  of  necessary 
Improvement  to  be  $255,000,  or  $225,000  after  expenditure  of  funds  made 
available  by  last  apx^ropriation. 

Since  completion  of  straight  channel,  dredging  has  been  continued  on 
the  bar  and  in  dock  channel,  resulting  in  very  great  benefit  to  the  com- 
merce of  the  place.  The  channel  over  bar  now  exceeds  17  feet  in  depth 
and  is  well  buoyed.  The  dock  channel  has  been  made  17  feet  deep  over 
a  width  of  89  feet,  and  more  than  one-half  the  entire  length.  Dredging 
will  be  continued  as  long  as  available  funds  will  permit. 

July  1, 1894,  balance  unexpended $20,391.81 

Amount  appropriated  by  act  of  August  17,  18B4 «. .....    30, 000.00 

Deposited  by  L.  C.  Ovennan 25.00 

60,416.81 
June  30, 1895,  amount  expended  during  fiscal  year 32, 125. 84 

July  1, 1895,  balance  unexpended 18,290.97 

July  1, 1895,  outstanding  liabilities 1,821.69 

July  1, 1895,  balance  available 16,469.28 

{Amount  (estimated)  required  for  completion  of  existing  project 225, 000. 00 
Amount;  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897    40, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  M  4.) 

5.  Sandusky  River ^  Ohio. — In  1880  a  project  was  adopted  for  opening 
a  channel  100  feet  wide  and  9  feet  deep  through  the  bars  between  the 
city  of  Fremont  and  the  channel  in  Sandusky  Bay.  The  expense  was 
estimated  to  be  $44,000. 

Amount  expended  and  incurred  on  the  work  to  June  30, 1894,  was ^ . .  $27, 440. 93 

Expended  in  last  fiscal  year 550.70 

Total 28,000.00 

The  expenditures  have  been  for  dredging  bars  in  the  river,  the  latest 
being  in  1893  for  dredging  channel  through  bar  at  mouth  of  the  river. 
There  was  then  a  channel  of  10  feet  depth  over  the  bar  and  nearly  9 
feet  in  most  of  the  river  above.  The  shallowest  part  of  channel  in  San- 
dusky Bay  is  but  8J  feet,  and  at  present  there  is  no  greater  depth  than 
8 J  feet  over  the  bar  dredged  10  feet  two  years  ago. 

The  balance  of  original  estimate,  after  deducting  appropriations,  is 
$16,000,  which  is  now  insufficient  to  complete  the  channel  originally 
planned  owing  to  the  fact  that  the  estimate  was  made  fifteen  years  ago, 
during  which  time  there  have  been  five  appropriations,  aggregating  less 
than  two-thirds  of  the  amount  of  the  estimate. 

The  commerce  of  the  river  is  very  small  and  entirely  local;  the  bene> 
fits  to  navigation  and  commerce  are  therelbre  equally  so. 

July  1, 1894,  balance  unexpended $650.  OT 

June  90,  1895|  amount  expended  during  fiscal  year ^ 550.07 

C  Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  6.)  r^  T 
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6.  Huron  Harbor j  Ohio, — In  1826  the  moath  of  the  river  WM  dosed 
by  a  sand  bar.  Improvements,  oonsisting  of  parallel  piers  to  oonflne 
and  protect  the  channel,  were  then  undertaken. 

The  total  amount  appropriated  and  expended  from  1826  to  Jane  30, 
1890,  was  $133,273.71. 

As  a  resalt,  the  channel  had  been  seonred  through  a  sand  bar,  which 
was  sometimes  dry^  and  given  a  depth  of  water  which  was  generally 
as  great  as  16  feet  between  piers  about  140  feet  apart. 

file  latest  project  in  1890,  in  compliance  with  requirements  of  the 
river  and  harbor  act  of  September  19, 1890,  oonsists  in  extending  the 
piers  to  the  contour  of  16-foot  depth  in  the  lake,  with  a  view  of  obtain- 
ing that  depth  at  the  entrance  and  between  the  piers. 

The  origiual  estimate  of  cost  of  piers,  as  reyised  in  1893,  is $145, 000. 00 

Expended  previous  to  June  80,  l694,  in  extending  j^iers 30, 000. 00 

Expended  to  June  30^  1894,  in  renewing  and  repairing  superstructure  of 
old  work  and  in  dredging 9,856.55 

The  east  pier  had  been  extended  80  feet  and  the  west  pier  160  feet 
Two  parts  of  superstructure  of  west  pier^  a  total  of  288  linear  feet,  had 
been  entirely  removed  and  rebuilt;  minor  repairs  to  both  piers  had 
been  made  and  the  channel  dredged  to  16  feet  depth. 

In  July,  1894^  the  channel  at  entrance  was  dredged  to  a  depth  of  18  feet. 

A  contract  has  been.let  for  extending  east  pier  72  linear  feet.  This 
work  is  now  in  progress,  and  will  be  completed  not  later  than  August, 
1895. 

July  1,1894,  balance  unexpended $1,160.12 

AmooBt  appropriated  by  act  of  August  17, 18d4 10,000.00 

11, 160. 12 
June  90, 1865,  amount  expended  during  fiscal  year •      1,071.44 

Julyl,  1895,  balance  unexpended 10,088.68 

July  1, 1895,  outstanding  liabilities $98.67 

July  1, 1895,  amount  oovered  by  uncompleted  contracts 6>  890. 86 

6,489.53 

July  1,1895,  balance  available 3,599.15 

(Amount  (estimated)  required  for  completion  of  existing  project 117, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30,1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  S,  189B. 

(See  Appendix  M  M  6.) 

7.  Vermillion  Harbor^  Ohio. — In  1836  there  was  less  than  2  feet  of 
water  over  the  bar  at  the  mouth  of  the  river,  and  a  project  was 
adopted  to  extend  parallel  piers  125  feet  apart  over  the  bar  into  the 
lake.  This  was  amended  from  time  to  time  until  the  piers  were 
extended  to  a  depth  of  12  feet  in  the  lake  in  the  spring  of  1874.  The 
east  pier  was  then  1,075  feet  and  the  west  pier  1,125  feet  in  length.  In 
the  same  year  a  project  was  adopted  to  remove  rock  and  other  material 
between  the  piers  and  into  the  lake  to  afford  a  depth  of  14  feet  over  a 
width  of  100  feet.    This  was  completed  m  1879. 

Since  that  time  the  ehannel  has  varied,  but  is  rarely  less  than  12 
feet.    The  piers  have  been  repaired  from  time  to  time. 

The  amount  expended  for  construction  and  repairs  from  1836  to  comple- 
tion of  the  work  in  1879  was $113,701,516 

Since  that  date  there  have  been  seven  appropriations  expended  for 
repairs,  of  an  ajcgregate  amount  of 15,000.00 

Expended  in  last  nscalyear : 2.45 

No  works  of  improvement  or  repair  have  been  carried  on  in  the  last 
fiscal  year.  ^  j 
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The  appropriation  of  $2,000  by  act  of  August  17, 1894,  is  required  for 
repairs  to  the  piers,  aud  will  be  expended  for  that  purpose  during  the 
ensuing  year. 

No  further  improvements  at  this  place  are  recommended,  but  it  is 
considered  desirable  to  maintain  the  piers  by  keeping  them  in  repair. 

Amount  appropriated  by  act  of  Auguet  17,1894 $2,000.00 

June  30, 1895,  amount  expended  during  fiscal  year 2. 45 

July  1, 1895, balance  unexpended 1,997.55 

i  Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  7.) 

8.  Black  River  Harbor^  Ohio. — Improvements  upon  this  harbor  were 
commenced  in  1828  by  extending  parallel  piers  or  jetties  across  the  bar 
to  protect  and  confine  the  channel.  Various  amendments  and  additions 
to  the  plan  have  been  made  from  time  to  time.  In  1891  the  extension 
of  piers  to  17  feet  depth  in  the  lake  was  recommended  by  the  officer  in 
charge  of  this  improvement. 

The  entire  amount  appropriated  and  expended  in  improving  this 
harbor  from  1828  to  1892  was  $232,204.77.  As  a  result  the  piers  had 
been  extended  to  a  depth  of  about  16  feet  in  the  lake,  and  the  channel 
ordinarily  had  a  clear  depth  of  16  feet  or  more  in  the  middle  between 
piers.  It  was,  however,  subject  to  fluctuations  and  to  the  formation  of 
bars  outside,  so  that  dredging  is  needed  nearly  every  year. 

As  the  river  and  harbor  act  of  J  uly  13, 1892,  appropriated  an  amount 
in  excess  of  the  estimate  to  extend  piers  to  a  depth  of  16  feet,  the  recom- 
mendation of  the  officer  in  charge  of  the  improvement  to  extend  them 
to  a  depth  of  17  feet  was  approved  in  1893.  The  estimated  cost  was 
$56,000. 

Expenditures,  including  liabilities,  to  June  30, 1894,  $19,799.74. 

This  included  an  entire  rebuilding  of  151.5  feet  of  east  pier,  extensive 
repairs  to  west  pier,  and  an  extension  of  40  feet  to  each  pier. 

In  July,  1894,  repairs  were  made  to  piers,  and  in  May,  1895,  the  chan- 
nel was  dredged  over  a  length  of  1,600  feet  and  width  of  75  feet  to  a 
depth  exceeding  18  feet. 

A  contract  has  been  let  for  extending  west  pier  72  feet.  At  the  end 
of  the  fiscal  year  this  work  was  in  progress  and  it  will  be  completed  in 
August. 

A  new  manufactory  for  steel  has  been  established  at  Lorain  and  will 
do  much  to  increase  the  commerce  and  consequent  necessities  for  a  good 
harbor. 

July  1, 1894,  balance  unexpended $226.93 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

10,  m^ 
June  30, 1895,  amount  expended  during  fiscal  year 2,797.61 

July  1, 1895,  balance  unexpended 7,429.32 

July  1, 1895,  outstanding  Uabilitlee $19.60 

July  1, 1895,  amount  covered  by  uncompleted  contracts 6, 390. 86 

6,410.36 

July  1, 1895,  balancb  available 1,018.96 

(Amount  (estimated)  required  for  completion  of  existing  project 38, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  en  dms  June  30, 1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 

( See  Appendix  M  M  8.)  r^  i 
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9.  Cleveland  Harbor^  Ohio, — lu  1825  the  moath  of  the  Cuyahoga  River 
was  obstructed  by  a  long  sand  bar  and  the  depth  of  water  was  but 
about  3  feet. 

A  plan  of  improvement  was  adopted  to  straighten  the  channel  at 
the  mouth  of  the  river  by  constructing  parallel  piers  to  confine  the 
current  and  direct  the  channel  over  the  bar.  The  plan  was  modified 
and  extended  from  time  to  time  until  the  piers  had  reached  a  depth  of 
16  feet  in  the  lake,  and  the  channel  between  them  had  attained  a  depth 
of  15  to  16  feet.    This  project  was  completed  in  1869. 

Subsequent  appropriations  to  1874  were  expended  in  dredging  the 
channel,  and  in  repairing  and  rebuilding  parts  of  the  piers. 

The  total  expenditui-e  on  this  improvement  previous  to  1875  was 
$346,881.61. 

In  1875,  in  compliance  with  an  act  of  Congress,  a  project  was  adopted 
for  constructing  a  harbor  of  reftige,  as  the  river  afforded  no  anchorage. 
The  project  now  includes  two  breakwaters,  one  west  and  one  east  of 
the  channel  entrance,  the  opening  between  being  600  feet  wide.  The 
west  breakwater  was  completed  in  1883.  The  length  of  the  shore  arm 
is  3,130  feet,  and  the  part  parallel  to  the  shore  is  4,030  feet  long,  a  total 
of  7,160  feet,  besides  a  spur  100  feet  long  projecting  into  the  lake  near 
the  east  end.  Previous  to  June  30, 1893,  the  east  breakwater  had  been 
extended  a  distance  of  2,043  linear  feet,  besides  a  spur  118  feet  long 
projecting  into  the  lake  near  its  west  end. 

Since  adoption  of  this  project  in  1875  to  June  30,  1894,  the  total 
exi)enditures  have  been  $1,285,818.91,  of  which  a  total  of  about 
$70,000  has  been  expended  in  maintenance  of  depths  in  channel  and 
anchorage  and  of  old  piers. 

The  river  piers  and  parts  of  breakwater  first  built  are  becoming  so 
much  deteriorated  by  decay  and  various  causes  that  the  rebuilding  of 
them  at  an  early  day  is  imperatively  needed.  This  is  especially  true  of 
the  breakwater,  which  may  otherwise  suffer  great  loss  by  destruction. 

The  estimate  for  completion  of  project  covers  only  the  first  construc- 
tion of  breakwater  and  makes  no  provision  tor  maintenance  of  break- 
water, piers,  or  channels.  It  will  be  necessary  to  include  an  estimate 
at  an  early  day  to  cover  exx^nse  of  complete  and  permanent  repairs. 

The  anchorage  of  the  harbor  is  ample  in  extent  for  all  present  or 
probable  future  necessities,  but  there  are  indications  that  business  will 
soon  develop  on  the  lake  front,  when  the  entire  harbor  room  as  planned 
will  be  needed. 

Upon  petition  of  the  Chamber  of  Conmierce  of  Cleveland,  an  open- 
ing of  200  feet  in  shore  arm  of  west  breakwater  has  been  authorized 
by  the  Secretary  of  War.  The  work  of  removing  the  part  of  the  break- 
water to  form  the  ox>ening  is  about  one-half  completed. 

Extensive  repairs  are  annually  required  upon  the  old  parts  of  break- 
water and  piles,  and  dredging  is  annually  required  to  maintain  the 
channel  depths.  In  October  and  November,  1894,  the  usual  autumn 
repairs  were  made  to  the  breakwater  to  close  all  small  breaks  and 
reduce  the  danger  of  extended  injury  in  the  winter  storms. 

The  amount  which  will  remain  from  the  last  appropriation  of  $50,00p 
is  insufficient  for  a  satisfactory  expenditure  upon  any  part  of  the 
improvement  either  in  extension  or  repairs. 

The  officer  in  charge  of  the  work  has  recommended  that  the  pier 
on  east  side  of  the  river  be  rebuilt  in  a  permanent  manner  as  far  as 
funds  will  permit,  and  the  recommendation  has  been  approved.  The 
entire  appropriation  will  be  expended  before  the  close  of  the  next 
fiscal  year. 
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Jaly  1,1894,  balance  tmexpended - $186.90 

Amount  appropriated  by  aet  of  AnguAt  17, 1894 50,000.00 

Collection  by  United  States  attorney 50.00 

50,236.90 
June  SO,  1895,  amonnt  expended  during  fiscal  year 3,621.97 

July  1, 1895,  balance  nnerpended 46,614.93 

July  1, 1895,  ontstanding  liabilities 1,220.28 

July  1, 1895,  balance  available 45,394.65 

{Amount  (estimated)  required  for  completion  of  existing  project 494, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  100, 000. 00 
Submitted  in  oomplianoe  with  requirements  of  sectionfl  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  March  3, 1893. 

(See  Appendix  M  M  9.) 

10,  Fairport  Harbor,  Ohio. — The  harbor  of  Fairport  is  near  the  month 
of  the  Grand  Eiver,  Ohio,  which  is  navigable  for  some  distance  f^om  the 
lake. 

In  1825  the  sand  bar  across  the  month  was  so  hard  and  dry  in  the 
snmmer  that  teams  conid  be  driven  across.  In  that  year  a  plan  was 
adopted  for  improving  the  harbor  by  the  method  of  parallel  piers  to 
confine  and  protect  the  channel.  The  plans  have  been  modified  and 
extended  from  time  to  time  nntil  1890,  when  the  latest  project  was 
adopted,  providing  for  extending  the  parallel. piers  to  a  depth  of  18  feet 
in  the  lake. 

The  estimated  cost,  revised  in  October,  1892,  included  extending 
each  of  the  piers  1,060  feet  (2,120  linear  feet),  at  $100  per  foot,  $212,000. 

The  entire  amount  expended  from  1825  to  adoption  of  present  project  in 
1892  waa $819,508.08 

Amount  expended  for  oonstmction  and  maintenance,  July  1, 1892,  to  June 
30,1894 29,553.90 

Expended  and  incurred  in  last  fiscal  year 13,830.45 

At  the  time  the  last  project  was  adopted  the  depth  between  piers  was 

16  feet  and  over  the  bar  15^  feet.    The  piers  ontside  the  shore  line 

'  were  in  need  of  repairs  and  inside  the  shore  line  both  piers  were  in  bad 

condition.    The  east  pier  has  been  extended  120  feet  and  the  west  pier 

160  feet. 

In  the  last  fiscal  year  the  bar  has  been  twice  dredged  to  a  depth  of 
18  feet. 

A  part  of  the  west  pier,  abont  138  feet  long,  was  found  in  such  bad 
condition  that  its  entire  renewal  was  necessary.  This  work  was  done 
in  a  substantial  manner  by  contract  in  the  spring  of  1895.  The  new 
part  of  pier  is  20  feet  wide ;  it  rests  upon  the  bottom  dredged  to  a  depth 
of  20  feet,  and  the  superstructure  is  6  feet  above  water. 

Owiug  to  the  condition  of  the  piers  and  the  uncertainty  of  the  chan- 
nel depth  over  the  bars,  it  is  not  deemed  prudent  to  expend  the  entire 
balance  of  appropriation  in  extending  piers.  If  a  part  only  be  used  for 
that  purpose  it  wiU  do  but  little  good  and  the  cost  will  be  proportion- 
ately large.  The  b^ance  will  therefore  be  reserved  for  such  repairs 
and  maintenance  as  may  be  required  until  another  appropriation  is 
made  available. 

A  special  report  with  reference  to  the  use  of  the  east  pier  by  a  trans- 
I)ortation  company,  to  a  claim  made  for  amount  forfeited  by  fiulure  to 
iulfill  a  contract  for  dredging,  and  to  the  establishment  of  harbor  lines 
is  included  in  the  report  of  the  officer  in  charge  of  the  improvement. 
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July  1,  1804,batono6  unexpended $6,816.52 

Amoont  appropriated  by  act  of  Augast  17. 1894 *•.  >,    20,  OOP. 00 

26,816.52 
Jnne  30;  1895,  amount  expended  during  fiscal  year. * * . .    13, 784. 62 

July  1, 1895,  balance  unexpended 13,031.90 

July  1, 1895,  outstanding  liabilities 45. 83 

July  1, 1895,  balance  avaUable ,,.     12,986.07 

(Amount  (estimated)  required  for  completion  of  existing  project ~i90, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endine  J  une  30, 1897    20, 000. 00 
Submitted  in  comp]ianoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1886  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 

(8ee  Appendix  M  M  10.) 

11,  Ashtcibula  Harhary  Ohio, — ^In  1826  the  natural  conditions  at  the 
month  of  the  Ashtabula  Biver  gave  but  2  feet  depth  of  water  over  the 
bajT  and  the  rock  bottom  was  but  9  feet  below  the  lake  surface. 

Improvements  were  th^i  commenced  by  confining  the  channd  between 
piers  of  timber  cribs  filled  with  stone.  The  work  has  since  been  re- 
paired, extended,  and  modified  as  necessities  demanded. 

In  1890  and  1891  a  plan  was  adopted  to  widen  the  entrance  by  mov- 
ing the  east  pier  45  feet  eastward,  and  to  give  a  greater  depth  by 
extending  both  piers  to  the  depth  of  22  feet  in  the  lake  and  removing 
the  stone  and  other  material  to  a  depth  of  20  feet. 

Total  expenditures,  1836  to  1802,  previous  to  prqject  for  greater  width 

and  a  depth  of  20  feet $468,784.46 

Incurred  on  present  project  to  June  90,  1894 72,890.30 

Expenditures  of  the  last  year  have  been  mainly  for  renewal  of  super- 
structure of  part  of  west  pier  over  a  length  of  633  feet. 

A  very  complete  survey  was  made  of  the  harbor  and  vicinity  in 
October,  1894,  in  conformity  with  requirement  of  the  river  and  harbor 
act  of  August,  17, 1894.  The  officer  in  charge  of  the  improvement,  in  his 
report  of  February  28, 1895,  herewith,  recommends  the  construction  of 
two  breakwaters  at  a  cost  of  $465^000.  If  this  be  done  the  extending 
of  piers  according  to  present  project  will  not  be  needed  and  the  cost 
of  that  part  of  the  improvement  will  be  reduced  by  $114,000. 

In  February,  1895,  a  hydrographic  survey  was  made  through  the  ice 
to  determine  amount  of  rock  to  be  removed  to  obtain  a  depth  of  20  feet. 

A  contract  was  let  in  March,  1895,  for  removing  the  rock  to  a  depth 
of  20  feet.  The  price,  97  cents  per  cubic  yard,  in  place,  is  exceptionally 
low,  so  that  the  entire  amount  can  be  removed  with  available  funds  and 
leave  a  balance  for  other  work. 

Ashtabula  Harbor  has  the  largest  freight  tonnage  of  ore  and  coal  of 
any  harbor  on  Lake  Erie,  and  its  importance  to  the  lake  marine  is 
proportionately  great. 

July  1,  1894,  balance  unexpended $6,836.95 

Amount  appropriated  by  act  of  August  17,  1894 75,  OOP.  00 

81,836.95 
June  30, 1895,  amount  expended  during  fiscal  year 7, 777. 49 

July  1^  1895,  balance  unexpended 74,059.46 

July  1^1895,  outstanding  liabilities 125. 

July  1, 1895,  balance  available   73,934.46 

(Amount  ^estimated)  required  for  completion  of  existing  project 180, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897    50, 000.  OO 
Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  11.) 
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12,  Gonneaut  Harbor,  Ohio. — The  improvement  of  Gonneaut  Creek 
was  commenced  in  1829  by  constructing  piers  to  deepen  the  water  over 
the  bar  at  the  mouth.  Appropriations  for  continuing  the  improvement 
were  made  at  irregular  intervals  until  1875. 

The  total  amount  appropriated  and  expended  for  construction  and 
maintenance,  1820  to  1875,  was  $106,629.39. 

The  channel  originally  had  a  depth  of  only  2  feet.  The  result  of  the 
improvements  was  a  depth  of  8  to  9  feet  ordinarily,  with  a  maximum 
depth  of  11  feet  under  favorable  conditions. 

The  works  were  subsequently  allowed  to  go  to  decay,  owing  to  the 
decline  of  commerce  at  that  place.  In  1890  a  vessel  drawing  more  than 
3  feet  could  not  get  over  the  bar. 

The  river  and  harbor  act  dated  July  13, 1892,  appropriated  $40,000 
under  certain  conditions  for  the  improvement,  which  conditions  were 
modified  by  an  act  approved  February  24, 1893.  These  points  were 
explained  in  Annual  Report  of  Chief  of  Engineers  for  1893. 

Amount  expended  upon  tliie  project  to  June  30,  1894 $39, 979. 06 

Amount  expended  in  last  fiscal  year,  in  chiding  liabilities 18, 392. 03 

At  the  end  of  the  last  fiscal  year  complete  surveys  had  been  made, 
the  character  of  the  bottom  had  been  ascertained  by  boring  and  dredg- 
ing,, the  old  west  pier  had  been  repaired,  and  400  linear  feet  of  new 
pier  24  feet  wide  had  been  completed. 

In  September,  1894,  the  old  west  pier  was  again  repaired,  and  its 
exposed  head  was  protected  by  a  triangular  crib  filled  with  stone. 

The  recommendation  of  the  officer  in  charge  of  the  work  to  expend 
the  appropriation  of  August  17, 1894,  in  constructing  a  new  pier  on  east 
side  of  channel  at  the  mouth  of  the  river,  and  to  make  the  needed  repairs 
of  old  work  by  hired  labor,  was  approved. 

Contracts  were  made  with  lowest  bidders,  after  advertising,  for 
timber,  iron,  and  stone.  The  work  of  construction  was  commenced 
April  8, 1895,  and  at  the  end  of  the  fiscal  year  3  cribs,  each  100  feet  in 
length,  were  ready  to  sink.  Work  on  this  pier  will  be  continued  as  far 
as  may  be  permitted  by  available  funds,  which  will  be  expended  before 
close  of  the  working  season. 

The  development  of  commerce  at  this  harbor  has  been  very  rapid  and 
the  works  planned  are  now  very  much  needed  to  protect  the  numerous 
vessels,  among  which  are  steamers  of  a  new  line  to  carry  loaded  cars 
across  the  lake. 

July  1, 1894,  balance  unexpended $20.94 

Amount  appropriated  by  act  of  August  17, 1894 40,000.00 

40,020.94 
J  une  30, 1895,  amount  expended  during  fiscal  year 16, 852. 59 

July  1, 1895,  balance  unexpended 23,168.35 

July  1, 1895,  outstanding  liabilities $1, 539. 44 

July  1, 1895,  amount  covered  by  uncompleted  contracts 6, 1(^.  00 

7,644.44 

July  1, 1 895,  balance  available 15, 523. 91 


r  Amount  ^estimated)  required  for  completion  of  existing  project 420,000.00 

J  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1897  40, 000. 00 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  12.) 
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SURVEY  MADE   IN   COMPLIANCE  WITH    RIVER   AND   HARBOU  ACT   OF 

AUGUST  17,  1894. 

The  river  and  harbor  act  of  August  17, 1894,  contains  an  appropri- 
ation of  $75,000  for  improving  harbor  at  Ashtabula,  Ohio,  including  a 
survey  to  determine  what  improvement  thereof  should  be  made  with  a 
view  to  making  it  a  harbor  of  refuge  and  enlarging  its  capacity  for  the 
purposes  of  commerce.  The  survey  thus  provided  for  has  been  made, 
and  the  report  of  results  was  submitted  by  Lieut.  Col.  Jared  A.  Smith 
February  28, 1895.  It  is  stated  that  there  is  no  anchorage  ground 
within  the  limits  of  the  survey  except  where  too  shoal  for  use.  Lieuten- 
ant Colonel  Smith  suggests,  instead  of  extending  the  piers  at  Ashta- 
bula,  as  proposed  in  the  existing  project,  the  construction  of  two  break- 
waters, each  1,500  feet  long,  to  facilitate  the  entrance  of  vessels  and 
increase  the  harbor  for  refuge  and  commerce,  at  an  estimated  cost  of 
$465,000.    (See  Appendix  M  M  13.) 

IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA,  AND  OF  RIVERS 
AND  HARBORS  IN  WESTERN  KRW   YORK. 

This  district  was  in  the  charge  of  Maj.  E.  H.  Euffner,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  Henry  L.  Abbot,  Corps. of  Engineers. 

i.  JSJrie  Harbor^  Pennsylvcmia. — The  original  survey  of  this  harbor 
was  made  in  1819,  at  which  time  the  channel  was  narrow  and  tortuous, 
with  a  depth  of  only  6  feet.  In  1823  a  plan  for  the  improvement  was 
adopted,  and  con|titutes  the  present  work,  excepting  some  necessary 
changes.  The  piers  have  been  extended  from  time  to  time,  and  are 
now  in  fairly  good  condition,  excepting  the  north  pier,  which  needs 
repairs  to  the  older  portions. 

The  present  project  contemplated  the  extension  of  the  piers  to  the 
16-foot  curve  in  the  lake  and  the  maintenance  of  a  channel  of  naviga- 
ble width  16  feet  in  depth  from  the  harbor  inside  to  the  lake  outside. 
Such  a  channel,  275  feet  wide  and  not  less  than  18  feet  deep,  has  been 
secured,  and  is  now  successfully  maintained  throughout  its  entire 
length  of  7,160  feet. 

The  work  during  the  year  consisted  in  dredging  a  shoal  place  in  the 
channel.    Small  repairs  to  existing  structures  were  made. 

The  total  amount  expended  up  to  June  30,  1894,  was  $831,219.27. 
The  total  amount  expended  during  the  fiscal  year  ending  June  30, 
1895,  was  $3,675.04. 

July  1, 1894,  balance  unexpended  (includes  $20,000  reserved  for  Presque 

Isle) $45,3W.85 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

55,  364, 85 
June  30, 1895,  amount  expended  during  fiscal  year 3, 675. 04 

July  1, 1895,  balance  unexpended 51, 689. 81 

July  1, 1895,  outstanding  liabilities 80. 00 

July  1, 1895,  balance  available 51, 609. 81 

(See  Appendix  N  N  1.) 

2,  Presque  Isle  Peninsula^  Erie  Harbor^  Pennsylvania, — In  a  report 
ni)on  the  examination  of  Erie  Harbor,  made  in  1885,  it  was  recom- 
mended that  the  neck  of  the  peninsula  be  protected  by  a  breakwater, 
and  the  movement  of  sand  around  the  eastern  end  of  the  peninsula, 
whicji  threatens  to  close  the  harbor  entrance,  be  arrested  by  the  con- 
struction of  jetties  perpendicular  to  the  shore  of  the  peninsula,  at  an 
estimated  cost  of  $173,044.50.  ^  . 
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Work  under  tbis  project  wae  in  progress  uniil  October,  1889,  when  it 
was  abandoned,  it  having  been  found  that  the  structures  built  would 
not  stand  against  the  violence  of  the  storms.  No  further  work  is  at 
present  eontemplated,  but  the  sum  of  $20,000  has  been  reserved  from 
the  appropriation  for  the  improvement  of  Erie  Harbor,  to  be  used,  in 
oase  of  necessity,  in  closing  any  breach  which  may  o«cur. 

The  total  amount  expended  up  to  June  30, 1890,  was  $60,000.  Noth- 
ing was  expended  during  the  fiscal  year  ending  June  30, 1895. 

(See  Appendix  N  N  2.) 

5.  Dunkirh  Harbor,  New  York. — The  improvement  of  this  harbor  was 
begun  in  1827,  when  the  first  appropriation  therefor  was  made.  The 
original  project  was  much  the  same  as  that  of  the  existing  improvement, 
which  comprises  the  formation  of  an  artificial  harbor  in  front  of  the  city 
by  means  of  a  breakwater  running  nearly  parallel  with  the  shore  and  a 
shore  arm  or  pier  to  the  westward  with  an  opening  between  the  piers 
and  the  breakwater.  By  1832  the  sum  of  $28,439.84  had  been  expended 
on  the  original  plan. 

Various  improvements  and  repairs  were  made  from  time  to  time,  and 
by  1838  there  had  been  completed  2,125  feet  of  breakwater  and  300 
feet  of  detached  breakwater.    In  1848  the  breakwater  was  demolished. 

In  1870  a  Board  of  Engineer  Officers  took  into  consideration  the  ques* 
tion  of  the  radical  improvement  of  the  harbor.  The  Board  recommended 
a  plan  which  provided  a  breakwater  2,860  feet  long,  one  part  of  whidi, 
2,300  feet  in  length,  was  to  be  nearly  parallel  with  the  shore,  the  outer 
part,  500  feet  long,  was  to  be  nearly  parallel  to  the  aps  of  the  channel 
entrance.  A  channel  was  to  be  dredged  to  secure  a  depth  of  13  feet 
and  a  width  of  170.  Of  the  2,300.foot  section  1,991  feet  has  been  fin- 
ished.   None  of  the  560-foot  section  has  been  built. 

Work  during  the  year  consisted  in  the  building  of  an  extension  of 
400  feet  to  the  breakwater.  This  was  finished  on  April  11, 1895.  The 
breakwater  is  now  iii  good  condition  tor  its  present  length.  The  chan- 
nel has  been  dredged  under  contract  in  1894  for  its  entire  length  of 
about  2,800  feet  and  throughout  its  width  of  120  feet  to  the  required 
depth  of  13  feet. 

The  pier  has  Its  full  length  and  is  in  a  reasonably  good  condition. 
The  total  amount  expended  up  to  June  30, 1894,  was  $529,457.97.  The 
amount  expended  during  the  fiscal  year  ending  June  30,  1895,  was 
$21,818.85. 

July  1, 1894,  balance  unexpended $4, 621. 41 

Amount  appropriated  by  act  of  August  17, 1894 20,000.00 

24,621.41 
June  30, 1895,  amount  expended  during  fiscal  year 21, 818. 85 

July  1,  1895,  balance  unexpended 2,802.56 

July  1,  1895,  outstanding  liabilities 15.00 

July  1,  1895,  balance  available 2,787.56 

{Amount  (estimated)  required  for  completion  of  existing  project 108, 116. 41 
Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  June  90, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J^  K  3.) 

4.  Buffalo  Harbor^  New  York, — ^The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1826  and  provided  at  first  for  the 
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oonstniction  af  piers  on  the  north  and  south  sides  of  Buffalo  Greek. 
Subsequently  a  masonry  sea  wall  running  south  from  the  shore  end  of 
the  south  pier  was  proposed  and  built  In  186d  a  detaehed  breakwater 
about  2,500  feet  lakeward  from  the  light-house,  to  extend  south  a  dis- 
tauoe  of  4,000  feet,  was  proposed  and  adopted.  In  1874  it  was  deter- 
mined to  extend  this  breakwater  to  a  total  length  of  7,600  feet  This 
breakwater  has  now  its  iuU  proposed  length,  the  final  extension  of  806 
feet  having  been  built  in  1893,  it  runs  parallel  to  the  shore  and  about 
half  a  mile  distant  from  it.  In  1874  it  was  also  proposed  to  build  a 
shore  arm  to  the  breakwater,  the  inshore  end  to  consist  of  pile  work 
near  shore  and  crib  work  in  the  deeper  water.  Upon  reaching  the 
16-foot  contour  line  in  the  lake  this  shore  arm  was  planned  to  continue 
in  a  direction  making  an  angle  of  about  45^  with  the  shore  and  to  over- 
lap the  south  end  of  the  breakwater,  leaving  an  opening  of  150  feet 
This  shore  arm  would  be  about  4,100  feet  long. 

Minor  repairs  have  been  made  during  the  year  to  the  old  portions  of 
the  breakwater  and  to  the  south  pier.  A  new  survey  of  the  harbor  and 
its  vicinity  was  finished,  including  borings  south  of  the  breakwater. 

The  total  amount  expended  up  to  June  30, 1894,  not  including  out- 
staodlng  habilities,  was  $2,717,404.33.  The  amount  expended  during 
the  fiscal  year  ending  June  30, 1895,  was  $9,779.29. 

The  river  and  harbor  act  of  August  17, 1894,  made  provision  for  sur- 
vey and  preparation  of  plan  for  extending  the  outer  breakwater  from 
a  -point  at  or  near  the  present  outer  breakwater  southeasterly  to  a  point 
at  or  near  Stoney  Point 

The  reiK)rt  of  survey  and  the  plan  prepared  by  Msyor  Buffiier  under 
authority  of  this  law  were  referred  to  a  Board  of  Engineers,  and  the 
report  of  the  Board  was  approved  by  the  Secretary  of  War  August  1, 
1895.  The  report  of  the  Board,  as  well  as  the  report  of  Major  Bufi'ner, 
is  submitted  herewith. 

July  1, 1894,  balance  unexpended $74,366.78 

Amount  appropriated  by  aot  of  Auguat  17, 1894 70,000.00 

144,266.73 
June  30,  1895>  amount  expended  during  fiscal  year 9, 779. 29 

July  1.  1895,  balance  unexjpended 134,487.44 

July  1, 1895,  outstanding  liabilities 200.00 

July  1;  1895,  balance  available 134,287.44 

f  Amount  (estimated)  required  for  completion  of  existing  project 400, 000. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30,1897  100, 000. 00 
\  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 

[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  N  4.) 

5,  Tonafjoa'nda  Harbor  and  Niagara  Eiver,  New  Yorlc. — The  project 
for  this  work  contemplates  a  channel  18  feet  deep  and  400  feet  wide 
from  the  entrance  to  the  Niagara  River  at  Lake  Erie  to  the  north  end 
of  Tonawanda  Harbor,  New  York.  The  work  of  the  year  has  consisted 
in  beginning  the  dredging  to  the  fall  width  of  400  feet  and  a  depth  of  18 
feet  of  the  channel  at  the  Strawberry  Island  Bar.  The  dredging  oper- 
ations at  the  Horseshoe  Beef  Channel  have  been  continued  thronghont 
the  year,  when  practicable,  and  the  project  at  this  point  is  practically 
complete,  securing  a  channel  400  feet  wide  and  18  feet  deep. 
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The  amount  expended  np  to  Jane  30, 1894,  not  including  outstanding 
liabilities,  was  $222,589.83.  •  The  amount  expended  during  fiscal  year 
ending  June  30,  1895,  was  $31,443.91. 

July  1, 1894,  balance  unexpended $27,410.17 

Amount  appropriated  by  act  of  Augost  17,  1894 50,000.00 

77,410.17 
Jnne  30, 1895,  amount  expended  during  fiscal  year 31, 443. 91 

July  1, 1895,  balance  unexpended 45,966.26 

July  1, 1895,  outstanding  liabilities $6,500.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 39,466.26 

45,966.26 

{Amount  (estimated)  reauired  for  completion  of  existing  project 958, 090. 16 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    50, 000. 00 
Submitted  in  compliance  T^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J^  N  5.) 

6.  Niagara  Riverfront  Tonatcanda  to  Port  Day  {Niagara  Falls),  JT.  F. — 
Under  provisions  of  act  of  September  19, 1890,  a  survey  of  this  locality 
was  made  by  Maj.  Amos  Stickiiey,  Corps  of  Engineers,  and  his  report 
thereon  of  December  31, 1891,  with  project  for  improvement,  was  sub- 
mitted to  Congress  and  printed  as  House  Ex.  Doc.  No.  67,  Fifty-second 
Congress,  first  session  (reprinted  as  Appendix  N  N  9,  Annual  Report, 
Chief  of  Engineers,  1892).  This  project  contemplated  the  formation  of 
a  channel  300  feet  wide  from  Tonawanda  down  to  Connors  Island,  200 
feet  wide  from  Connors  Island  to  Grass  Island,  and  increasing  from  200 
to  400  feet  wide  from  Grass  Island  to  Port  Day ;  and  construction  of  an 
embankment,  from  rock  excavated  from  the  channel,  extending  from 
Connors  Island  to  Port  Day,  so  as  to  inclose  the  lower  end  of  the 
channel. 

A  channel  of  12  feet  depth  was  proposed,  although  it  was  incidentally 
estimated  that  a  channel  of  8  feet  depth  could  be  first  provided,  which 
could  be  enlarged  as  an  increase  of  commerce  might  demand.  The  cost 
of  the  proposed  channel,  8  feet  deep  at  mean  lake  level  (6  feet  at  low 
lake  level),  was  estimated  at  $257,829. 

The  river  and  harbor  act  approved  July  13,  1892,  appropriated 
$20,000  for  the  commencement  of  work  upon  the  8-foot  channel. 

During  the  season  of  1892  the  practicability  of  constant  navigation 
of  Niagara  River  by  vessels  of  upward  of  6  feet  draft  to  the  harbor 
back  of  Connors  Island,  which  is  within  easy  land  communication  with 
Port  Day,  was  demonstrated.  These  commercial  developments  showed 
that  adherence  to  the  project  would  accomplish  no  results  useful  to 
navigation,  and  that  a  modification  of  the  project  would  be  desirable, 
looking  to  the  excavation  of  a  channel  12  feet  deep  down  to  Connors 
Island,  and  omitting  the  work  proposed  below  that  point  to  Port 
Day.  For  these  reasons  expenditure  of  the  appropriation  of  July  13, 
1892,  was,  under  the  authority  of  the  Secretary  of  War,  suspended. 
Congress  subsequently  adopted  the  suggested  plan  by  making,  August 
17,  1894,  an  appropriation  of  $10,000  for  obtaining  a  channel  12  feet 
deep  to  Schlosser's  dock.  On  May  31,  1895,  three  cuts  affording  a 
channel  50  feet  wide  and  14  feet  deep  at  mean  lake  level  were  completed, 
and  at  the  close  of  the  fiscal  year  the  channel  had  been  increased  in 
width  to  70  feet,  at  full  depth,  throughout  the  entire  length  of  the 
shoal  at  the  head  of  Connors  Island. 
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July  1, 18W,  balance  unexpended *  $20, 000. 00 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

30,000.00 
June  30, 1895,  amount  expended  during  fiscal  year 8, 815. 77 

July  1,1895,  balance  unexpended 21,684.23 

July  1, 1896.  outstanding  liabilities $3,577.50 

July  1, 1895,  amount  covered  by  uncompleted  contracts 18, 106. 73 

21,684.23 

{Amount  (estimated)  required  for  completion  of  existing  project 200, 000. 00 
Amount  that  can  be  proiitabl j  expended  in  fiscal  year  ending;  June  30, 1897    10, 000. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  N  6.) 

7.  W  \hon  BarhoTy  Netc  TorJc. — The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1873  and  modified  in  1877,  the  object  being 
to  afibrd  a  channel  of  navigable  width  and  12  feet  in  depth  by  the 
extension  of  pai'allel  piers  from  the  mouth  of  Twelve-Mile  Creek  to  the 
12-foot  curve  in  Lake  Ontario,  with  the  formation  of  a  protected  chan- 
nel between  the  piers.  The  mouth  of  the  creek  was  originally  obstructexl 
by  a  bar  upon  which  there  was  a  depth  of  1  foot.  Before  the  commence- 
ment ot  operations  by  the  United  States  the  piers  had  been  carried 
about  400  feet  into  the  lake  by  private  enterprise.  There  is  now  a  chan- 
nel with  only  8.5  feet  depth.  The  total  amount  expended  to  June  30, 
1894,  was  (64,978.51. 

July  1, 1894,  balance  unexpended $21. 49 

July  1, 1895,  balance  unexpended 21. 49 

i  Amount  (estimated)  required  for  completion  of  existing  project 14, 069. 51 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  7.) 

8.  Olcoit  Harbor  J  New  York. — The  project  for  the  improvement  of  this 
harbor  was  adopted  in  1866.  It  proposes  to  connect  the  deep  water  in 
Lake  Ontario  with  the  deep  water  in  Eighteen-Mile  Creek,  by  the  exten- 
sion of  two  parallel  piers  from  the  mouth  of  the  creek  to  the  1 1-foot  curve 
in  the  lake,  with  the  addition  of  a  dredged  channel  between  the  piers. 
The  project  was  modified  in  1874  and  in  1881  to  provide  for  the  removal 
of  rock  found  in  the  channel  between  the  piers  and  for  additional  pier 
extension.  The  natural  channel  between  the  mouth  of  the  creek  and  the 
lake  was  obstructed  by  a  bar  upon  which  there  was  a  depth  of  1 J  feet. 
The  final  project,  adopted  June  18,  1891,  definitely  fixes  the  length  of 
the  piers  at  850  and  873  feet,  respectively,  and  provides  for  a  channel 
180  feet  wide,  between  the  piers,  decreasing  in  width  to  98  feet  at  the 
Main  Street  Bridge  crossing  Eighteen-Mile  Creek,  with  a  depth  of  13.5 
feet  at  mean  lake  level. 

There  was  no  work  done  during  the  year.  The  total  amount  expended 
up  to  June  30, 1894,  was  $157,623.77.  The  amount  expended  during  the 
fiscal  year  ending  June  30, 1895,  was  $67.59. 

July  1, 1894,  balance  unexpended $5, 376. 23 

June  30;  1895,  amount  expended  during  fiscal  year 67. 59 

July  1,  1895,  balance  unexpended 5,308.64 

July  1,  1895,  outstanding  liabilities 15.00 

July  1, 1895,  balance  available 5,293.64 

(See  Appendix  N  N  8.) 


*  Reappropriated  August  17, 1894. 
BNG  95 27 
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9.  Oak  Orchard  Harbor^  New  York. — ^The  earliest  project  for  the 
improvement  of  this  harbor  was  adopted  in  1836,  the  date  of  the  first 
appropriation,  and  proposed  the  construction  of  an  east  and  west  break- 
water, approaching  to  within  200  feet  of  each  other,  and  connecting  at 
the  opening  with  two  parallel  piers  extending  into  the  lake. 

Subsecjuent  modifications  were  extensions  to  the  original  project  to 
provide  tor  removal  of  rock  and  to  adjust  the  harbor  to  the  increased 
demands  of  commerce. 

The  present  project  was  adopted  in  1881,  the  object  being  to  extend 
the  piers  to  the  12- foot  curve  in  the  lake,  with  the  formation  of  a  chan- 
nel of  navigable  width  and  12  feet  deep  at  low  water  between  the  piers. 
The  natural  entrance  into  Oak  Orchard  Creek  was  narrow,  with  a  depth 
of  2  to  4  feet. 

A  shore  protection  91  feet  long  was  built  in  1888  to  the  east  of  the 
east  pier. 

The  total  amount  expended  up  to  June  30,  1894,  was  $204,537.66. 
The  amount  expended  during  the  fiscal  year  ending  June  30, 1895,  was 
$30. 

Jnly  1, 1894,  balance  anexpeuded $462. 34 

Jnne  30, 1895,  amount  expended  during  fiscal  year 30. 00 

July  1, 1895,  balance  unexpended 432. 34 

July  1, 1895,  outstanding  liabilities 7. 50 

July  1,1895  balance  available 424.84 

(See  Appendix  N  N  9.) 

EXAMINATION  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 
OF  AUGUST  17,  1894. 

The  preliminary  examination  of  Dunkirk  Harbor^  New  Jbrfc,  required 
by  the  act  of  August  17, 1894,  was  made  by  the  local  engineer,  Maj.  E. 
H.  Euffher,  Corps  of  Engineers,  and  his  report  of  September  11, 1894, 
submitted  through  the  division  engineer,  Col.  H.  L.  Abbot,  Corps  of 
Engineers.  It  is  the  opinion  of  Major  Euffner  that  the  locality  is  worthy 
of  improvement  with  a  view  of  securing  a  depth  of  16  feet,  and  esti- 
mates that  the  survey  necessary  to  the  preparation  of  plan  and  estimate 
for  improvement  will  cost  $800;  but  the  division  engineer  dissents  from 
the  views  of  Major  Euffner,  and,  in  his  opinion,  the  harber  is  not  worthy 
of  improvement  by  the  General  Government  to  the  extent  of  obtaining 
a  navigable  depth  of  Ifi  feet.  In  the  oi)inion  of  this  office  Dunkirk 
Harbor  is  worthy  of  improvement,  and  it  is  recommended  that  the  sur- 
vey proposed  by  Major  Euf&ier,  at  a  cost  of  $800,  be  made.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  77, 
Fifty -third  Congress,  third  session.    (See  also  Appendix  N  N  10.) 

IMPROVEMENT  OF  HARBORS   ON  LAKE  ONTARIO  EAST  OF  OAK 
ORCHARD,  NEW  YORK. 

This  district  was  in  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of 
Engineers;  Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

1.  Hwrbor  at  Charlotte,  N.  Y. — The  original  project  for  the  improve- 
ment of  this  harbor,  adopted  in  1829,  proposed  to  connect  the  deep 
water  in  the  Genesee  Eiver  with  the  deep  water  in  the  lake  by  parallel 
piers  or  jetties  about  480  feet  apart.  The  present  i)roject,  adopted  in 
1881,  is  to  extend  the  jetties  to  the  15-foot  curve  in  the  lake  and  to 
dredge  a  channel  between  them  of  navigable  width  and  15  feet  depth 
at  low  water.  The  natural  channel  was  tortuous,  and  in  calm  weather 
would,  at  ordinary  stages  of  the  lake,  admit  vessels  drawing  8  feet. 
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The  total  amount  expended  from  1828  to  June  30, 1895,  is  8500,904.30. 
The  amount  expended  from  the  adoption  of  the  present  project  in  1881 
to  June  30, 1895,  is  $182,826.04. 

This  expenditure  has  resulted  in  the  construction  of  7,057  linear  feet 
of  jetty  work,  of  which  4,975  feet  is  now  valuable  and  necesssary  to  the 
maintenance  of  the  harbor.  The  rest  of  it  has  been  absorbed  by  the 
advance  of  the  shore  line,  and  further  repairs  to  it  will  probably  not  be 
necessary. 

Five  thousand  feet  of  jetty,  in  round  numbers,  therefore  must  be  kept 
in  good  order.  This  work  is  of  timber  filled  with  stone.  The  portion 
of  it  that  is  above  water  is  subject  to  decay.  Its  useful  life  is  from 
twelve  to  fifteen  years. 

The  channel  between  the  jetties  had  been  dredged  to  a  depth  of  15 
feet  in  1892  at  extreme  low  water  in  the  lake  for  a  width  of  380  feet.  A 
recent  examination  shows  that  this  work  is  not  permanent,  the  current 
of  the  river  not  being  sufficient  to  maintain  this  depth.  Choice  will 
have  to  be  made  between  periodical  dredging  and  some  form  of  channel 
contraction.    The  former  method  is  being  resorted  to  at  present. 

This  expenditure  has  also  sufficed  for  the  protection,  preservation,  and 
repair  of  the  existing  works  and  the  renewal  of  the  perishable  portions 
from  the  beginning  of  the  improvement  in  1829  to  the  present  time. 

July  1,1894,  balance  unexpended $2,631.64 

Amount  appropriated  by  act  of  August  17, 1894 15,000.00 

17,631.64 
J  une  30, 1895,  amount  expended  during  fiscal  year 9, 062. 78 

July  1,1895,  balance  iinexpended 8,568.86 

July  1,1895,  outstanding  liabilities 691.56 

July  1,1895,  balance  available 7,877.30 

{Amount  (estimated)  re<juired  for  completion  of  existing  project 94, 650. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897    15, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  0 1.) 

2.  Pultneyville  Harbor^  New  York, — The  project  for  the  improvement 
of  this  harbor  was  adopted  in  1870,  the  date  of  the  first  appropriation, 
and  proi)Osed  the  construction  of  a  timber  breakwater  running  east- 
ward from  the  west  shore  and  then  northward  as  a  jetty  into  the  lake, 
also  an  east  jetty  parallel  to  and  about  200  feet  from  the  west  one,  and 
a  dredged  channel  between  them.  The  project  was  modified  in  1875  to 
provide  for  increased  dredging.  The  object  of  the  improvement  was 
to  provide  a  channel  of  navigable  width  and  not  less  than  10  fiaet  deep 
through  the  bar  and  into  the  mouth  of  Salmon  Creek,  which  was  the 
harbor.    The  natural  channel  was  not  much  more  than  2  feet  deep. 

In  1884  it  was  proposed,  in  order  to  make  dredging  of  permanent  value 
and  effect,  to  build  a  sand-tight  structure  parallel  to  the  breakwater 
and  about  100  feet  from  it  between  it  and  the  beach,  so  as  to  arrest  the 
movement  of  the  beach  sand  and  keep  it  out  of  the  channel. 

The  total  amount  expended  to  June  30,  1895,  is  $74,459.90,  and  has 
resulted  in  the  extension  of  the  jetties  to  the  10-foot  curve  in  the  lake 
and  in  the  construction  of  about  200  feet  of  sand-tight  bulkhead  and 
in  a  Large  amount  of  dredging  in  the  channel.  The  last  work  of  this 
kind  was  done  by  the  United  States  dredging  plant  belonging  to  this 
district  during  the  month  of  May,  1893.  Ten  thousand  seven  hundred 
and  six  cubic  yards  of  material  was  removed,  forming  a  good  channel 

Digitized  by  VjOOQIC 


420         REPORT   OF   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

firom  the  lake  between  the  piers  and  up  the  creek  as  far  as  the  wharves 
and  warehouses.  This  chauuel  has  a  depth  of  about  10  feet  at  low 
water  in  the  lake. 

The  depth  diminishes  somewhat  in  the  extreme  inner  portions  of  the 
harbor  on  account  of  the  rock  bottom. 

A  recent  survey  shows  that  the  sand-tight  bulkhead  in  its  unfinished 
condition  is  not  long  enough  to  keep  the  channel  open.  There  is  some 
shoaling  beyond  the  end  of  it.  Tongued  and  grooved  piling  sufficient 
for  a  hundred-foot  extension  is  now  on  hand  and  will  be  driven  this 
season. 

It  should  be  extended  to  the  full  extent  called  for  by  the  project. 

The  expenditures  have  resulted  in  the  construction  of  1,460  linear 
feet  of  pier  and  jetty  work,  aU  of  which  is  now  valuable  and  necessary 
to  the  maintenance  of  the  harbor.  This  work  is  of  timber  filled  with 
stone.  The  portion  of  it  that  is  above  water  is  subject  to  decay.  Its 
useful  life  is  from  twelve  to  fifteen  years. 

July  1, 1894,  balauce  nnexpended $24. 67 

Amount  appropriated  by  act  of  Augast  17,  1894 1, 500. 00 

1,524.67 
June  30, 1895,  amoant  expended  during  fiscal  year .•...  476. 57 

July  1,1895,  balance  unexpended 1,048.10 

(Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1897      1, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  O  2.) 

3.  Harbor  at  Great  Sodtis  Bay^  New  Yorlc. — The  earliest  project  for 
the  improvement  of  this  harbor,  adopted  in  1828,  proposed  the  construc- 
tion at  the  mouth  of  the  bay  of  breakwaters  from  the  east  and  west 
shores,  approaching  to  within  500  feet  of  each  other  and  connected  at 
the  opening  with  parallel  jetties  extending  into  the  lake. 

The  subsequent  modifications  were  simply  extensions  of  the  original 
project  to  adjust  it  to  the  increased  demands  of  oommerce.  The  pres- 
ent project  was  adopted  in  1882,  the  object  being  to  extend  the  jetties 
to  the  io-foot  curve  in  the  lake,  and  to  dredge  a  channel  between  them 
not  less  than  15  feet  deep  at  extreme  low  water.  The  natural  channel 
at  ordinary  stages  would  admit  vessels  drawing  8  feet. 

The  total  amount  expended  from  1829  to  June  30, 1895,  is  $458,194.13. 
The  amount  expended  from  1881  to  June  30, 1895,  is  $85,370.31.  The 
total  exi)enditure  has  resulted  in  the  construction  of  a  timber  break- 
water 3,851  feet  in  length,  and  of  two  jetties  1,580  feet  and  1,294  feet  in 
length,  the  west  one  extending  to  the' 15-foot  curve  in  the  lake,  and  the 
east  one  to  the  10-foot  curve. 

It  has  also  served  for  the  protection,  preservation,  and  repair  of  these 
works  from  1829  to  the  present  time,  and  for  dredging  from  time  to 
time,  which  has  served  to  maintain  a  channel  of  navigable  width  between 
the  jetties  which  has  varied  at  different  times  from  8  to  15  feet  in  depth 
at  low  water. 

The  present  available  depth  is  not  less  than  13  feet  Jit  low  water. 
There  is  now  4,800  linear  feet  of  jetties  and  breakwaters  at  this  place 
that  are  valuable  and  necessary  to  the  maintenance  of  the  harbor. 
The  remainder  has  been  absorbed  by  the  advance  of  the  shore  line. 
This  work  must  be  kept  in  repair.  As  it  is  built  of  timber  and  filled 
with  stone,  the  part  above  water  is  subject  to  decay.  Its  life  is  from 
twelve  to  fifteen  years. 
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Jnly  1, 1894,  balance  unexpended $31. 99 

Amount  appropriated  by  act  of  August  17, 1894 15, 000. 00 

15, 031. 99 
June  30, 1895,  amount  expended  during  fiscal  year 5, 547. 83 

Jnly  1, 1895,  balance  unexpended 9,484.66 

(Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    10, 000. 00 
Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  O  3.) 

4.  Harbor  at  Little  Sodus  Bay^  New  York. — The  first  project  for  the 
improyement  of  this  harbor  wa«  adopted  in  1829,  and  has  since  been 
variously  modified. 

The  first  appropriation  was  made  in  1852.  The  first  project  proposed 
to  partially  close  the  opening  between  the  bay  and  the  lake  by  lateral 
dikes  connected  with  two  parallel  jetties  extending  into  the  lake. 

The  present  project,  which  is  simply  an  expansion  of  the  earlier  ones, 
was  adopted  in  1^1,  and  is  designed  to  afibrd  a  channel  of  navigable 
width  and  not  less  than  15  feet  deep  at  low  water  by  extending  the  jet- 
ties and  dredging  between  them.  The  original  entrance  into  the  bay 
had  a  depth  of  abont  1^  feet  at  extreme  low  water. 

The  total  amount  expended  from  the  date  of  the  first  appropriation 
in  1852  to  June  30, 1895,  is  $317,772.94. 

The  amount  expended  from  the  adoption  of  the  present  project  in 
1881  to  June  30, 1895,  is  $83,331.17. 

The  total  expenditure  has  resulted  in  the  construction  of  5,989  feet 
of  dikes  and  jetties,  which  completes  the  dike  work  and  extends  the 
jetties  to  the  12-foot  curve  in  the  lake.  It  has  also  served  for  the  pro- 
tection, preservation,  and  repair  of  these  works  from  the  time  they  were 
built  to  the  present  time. 

A  narrow  channel  15  feet  deep  has  been  dredged  through  the  hard- 
pan  bar  across  the  entrance  to  the  channel. 

A  contract  has  been  made  for  dredging  a  wide  channel  through  this 
hardpan  with  the  funds  now  available. 

Of  the  dike  and  jetty  work  some  4,900  linear  feet  is  still  valuable 
and  necessary  to  the  maintenance  of  the  harbor.  The  rest  has  been 
absorbed  by  the  advance  of  the  shore  line. 

This  work  is  built  of  timber  and  filled  with  stone.  The  part  that  is 
above  water  is  subject  to  decay.  Its  useful  life  is  from  thirteen  to  six- 
teen years. 

July  1, 1894,  balance  unexpended $122.16 

Amount  appropriated  by  act  of  August  17,  1894 8, 000. 00 

8, 122. 16 
June  30,  1895,  amount  expended  during  fiscal  year 953. 33 

July  1, 1895,  balance  unexpended 7, 168.83 

{Amount  (estimated)  required  for  completion  of  existing  project 44, 500. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,1897      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  O  4.) 

5.  Oswego  Harbor^  New  York. — The  earliest  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1827,  and  proposed  to  inclose  an 
area  at  the  mouth  of  the  Oswego  Biver  by  extending  jetties  from  the 
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shore  into  the  lake,  joining  the  outer  ends  by  a  breakwater,  and  leaving 
an  opening  through  which  to  enter  the  harbor. 

This  project  was  completed  in  1869,  and  forms  the  present  inner 
harbor. 

The  present  project  was  adopted  in  1870,  and  consists  of  a  break- 
water 5,800  feet  in  length,  generally  parallel  to  the  old  west  breakwater, 
and  1,100  feet  in  advance  of  it.  The  estimated  cost  was  $1,161,682. 
This  estimate,  of  course,  did  not  include  its  subsequent  repairs  and 
maintenance.  This  project  was  afterwards  modified  by  the  proposed 
construction  of  an  east  breakwater  2,700  feet  in  length;  the  reduction 
to  350  feet  of  the  opening  between  the  east  end  of  the  west  breakwater 
and  the  north  end  of  the  light-house  pier;  the  construction  of  spurs 
along  the  face  of  the  outer  west  breakwater  to  reduce  the  effect  of 
accumulated  seas,  and  to  provide  for  deepening  by  dredging  the  inner 
harbor  at  the  mouth  of  the  Oswego  Eiver. 

The  act  of  Congress  of  August  11,  1888,  provided  for  the  removal  of 
the  outer  east  breakwater,  of  which  250  feet  had  been  built. 

This  has  been  done,  and  the  construction  of  an  east  breakwater  now 
forms  no  part  of  the  project. 

In  1890  the  project  was  further  modified  by  providing  for  the  protec- 
tion and  permanent  maintenance  of  an  opening  that  had  been  formed 
by  waves  in  a  storm  through  the  outer  breakwater  near  the  western 
angle,  the  object  of  this  opening  being  to  keep  the  water  in  the  harbor 
pure  by  allowing  a  circulation  through  it,  and  to  provide  another 
entrance  for  small  vessels. 

The  natural  entrance  to  the  mouth  of  the  river  was  shallow  and  dif- 
ficult of  access,  and  afforded  very  little  shelter  to  vessels  of  any  con- 
siderable size. 

The  sundry  civil  act  approved  March  3, 1893,  authorized  the  unex- 
pended balance  of  the  current  appropriation  to  be  applied  to  the  removal 
of  rock  within  the  harbor  lines  to  a  uniform  depth.  A  project  was 
therefore  prepared  for  the  removal  of  about  3,000  cubic  yards  of  solid 
rock  from  the  bed  of  the  river  near  its  mouth,  so  as  to  secure  a  uniform 
depth  of  15  feet  at  extreme  low  water  in  this  portion  of  the  harbor. 
This  project  was  completed  in  1893  by  the  removal  of  3,170  cubic  yards, 
at  a  cost  of  $8,957.50,  and  in  1894  and  1895  this  depth  was  still  farther 
extended  93  feet  up  the  river  by  the  removal  of  about  3,000  yards  more 
of  solid  rock. 

The  improvement  has  been  very  beneficial  to  the  harbor,  and  has 
given  a  marked  impetus  to  its  commerce. 

The  object  of  all  these  improvements  has  been  to  give  protection  and 
shelter  to  the  city  docks  and  wharves  and  to  the  commerce  of  the  har- 
bor, and  to  make  a  depth  suitable  for  the  deepest-draft  vessels  on  the 
lake. 

The  total  amount  expended  since  the  fuloptiou  of  the  first  project  in 
1827  is  $1,823,356.84. 

The  amount  exi^ended  from  the  adoption  of  the  present  project  in 
1870  is  81,340,976.14. 

The  total  exi)enditure  has  resulted  in  the  completion  of  the  original 
project  of  1827,  and  in  the  construction  of  the  outer  west  breakwater; 
the  reduction  to  350  feet  of  the  opening  between  the  east  end  of  this 
breakwater  and  the  north  end  of  the  light  house  pier;  the  construction 
and  removal  of  about  250  feet  of  the  east  breakwater:  the  comi^letion 
of  two  spur  cribs,  and  the  deepening  of  the  river  mouth  to  a  depth  of 
15  feet  at  low  water;  in  the  securing  of  full  protection  to  the  dock  and 
wharves  west  of  the  river  mouth,  and  channels  of  entrance  16  feet  deep 
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and  350  feet  wide  to  the  inner  and  onter  harbors,  and  in  securing 
increased  depth  in  the  inner  harbor. 

In  addition,  the  various  works  have  been  cared  for  and  maintained 
and  the  perishable  portions  renewed  when  necessary  from  the  begin- 
ning of  the  work  in  1829  to  the  present  time. 

The  operation 8  of  the  fiscal  year  have  been  the  rock  excavation  before 
described  and  certain  necessary  repairs  to  the  breakwater  and  the  plant 
belonging  to  the  work. 

The  outer  breakwater  suffered  a  serious  injury  from  storms  during 
the  past  wintw.  Fortunately,  the  injuries  are  confined  to  a  single  place, 
just  west  of  the  second  spur  crib. 

A  special  appropriation  was  made  in  the  act  of  August  17, 1894,  of 
$10,000  for  the  repair  of  this  breach,  and  it  was  thoroughly  closed  and 
repaired. 

There  has  been  constructed  here  8,776  linear  feet  of  piers  and  break- 
waters, of  which  6,465  feet  is  valuable  and  necessary  to  the  maintenance 
of  the  harbor.    The  rest  has  been  superseded  by  the  later  works. 

It  is  all  built  of  timber  and  filled  with  stone.  The  part  above  water 
is  subject  to  decay.    Its  useful  life  is  from  twelve  to  fifteen  years. 

The  superstructure  required  here  is  very  expensive,  owing  to  its 
exposure.    It  cost  about  $40  a  running  foot. 

By  the  terms  of  the  sundry  civil  act  of  March  2, 1895,  the  Secretary  of 
War  was  authorized  and  directed,  in  his  discretion,  to  expend  from  the 
appropriation  for  improvement  of  the  harbor  at  Oswego  a  sum  not  to 
exceed  $800  for  the  purpose  of  making  a  survey,  examination,  and  prep- 
aration -of  project  for  the  construction  of  an  east  breakwater  or  jetty 
at  the  mouth  of  the  Oswego  Kiver  for  the  protection  of  th^  harbor  and 
to  render  entrance  to  it  easy  and  safe. 

The  duty  of  making  the  survey  and  preparation  of  plan  thus  pro- 
vided for  was  assigned  to  Captain  Kingman,  who  submitted  his  report 
on  the  subject  under  date  of  June  8, 1895.  He  proposes  the  construc- 
tion of  a  curved  jetty,  to  terminate  upon  the  line  of  the  outer  break- 
water prolonged  and  500  feet  from  it,  leaving  an  entrance  500  feet 
wide  into  the  harbor,  the  jetty  to  start  in  comparatively  shallow  water, 
where  a  sufficient  opening  is  to  be  left  to  allow  the  circulation  of  water 
and  permit  the  passage  of  small  boats  and  tugs.  The  estimated  cost 
of  the  work  is  $197,000. 

July  1, 1894,  balance  unexpended $5, 522. 58 

Amount  appropriated  by  act  of  August  17, 1894 37,000.00 

42,522.58 
June  30, 1895,  amount  expended  during  fiscal  year 23, 248.  72 

July  1,1895,  balance  unexpended ." 19,273.86 

July  1,  1895,  outstanding  liabilities 27.25 

July  1, 1895,  balance  available 19,246.61 

{Amount  (estimated)  required  for  completion  of  existing  project 85, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1897    35, 000. 00 
Submitted  in  compliance  witii  requirement*  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  O  5.) 

6.  Harbor  at  Sacketts  Harbor  J  Netjc  Yorh — The  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1881,  and  proposed  the  deepening 
of  the  harbor  by  dredging  over  an  area  of  about  15  acres  to  a  depth  of 
12  feet  at  low  water.  The  depth  previously  existing  was  less  than  8 
feet  over  a  large  part  of  this  area. 
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In  1826  and  1828  the  sum  of  $6,000  was  expended  in  eleariug  and 
deepening  this  harbor.  The  total  amount  expended  from  1826  to  June 
30, 1895,  is  $14,720.76. 

The  amount  expended  from  the  adoption  of  the  present  project  to 
June  30, 1895,  is  $8,720.76,  and  has  resulted  in  the  removal  of  24,010 
cubic  yards  of  sand,  mud,  and  gravel  from  the  harbor  and  in  the  con- 
struction of  a  stake  and  fascine  dike  164  feet  in  tength,  with  a  mooring 
crib  18  feet  square  at  its  extremity  to  shelter  the  basin  and  exclude 
gravel  drift  from  it.  With  the  completion  of  this  work  the  harbor  has  a 
depth  of  12  feet  at  low  water  over  about  6  acres  of  its  area,  except  in 
a  small  place  where  the  presence  of  rock  in  place  limited  the  depth  to  a 
little  less  than  12  feet. 

The  harbor  is  formed  by  a  natural  spur  of  loose  stone  and  gravel 
about  800  feet  in  length  extending  in  an  easterly  direction  ft-oin  the 
shore,  so  as  to  form  a  small  sheltered  bay,  and  the  existence  of  the  har- 
bor depends  upon  the  preservation  of  this  natural  breakwater. 

The  present  appropriation  ($5,000)  will  be  applied  to  the  protection 
of  this  spur  by  the  construction  of  a  rough  wall  of  blocks  of  stone  of 
one  or  more  tons  in  weight,  built  parallel  to  the  shore  line,  and  from  50 
to  100  feet  in  advance  of  it,  where  the  water  is  about  6  feet  deep. 

This  work  will  finish  the  existing  project. 

July  1,  1894,  balance  nnexpended $317. 74 

Amount  appropriated  by  act  of  Augost  17,  1894 5, 000. 00 

5, 317. 74 
June  30,  1895,  amount  expended  durini;  fiscal  year 38. 50 

July  1,  1896,  b^klance  unexpended 5, 279. 24 

(See  Appendix  O  O  6.) 

EXAMINATION  MADE   IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

OF  AUGUST  17,  1894. 

The  preliminary  examination  of  channel  connecting  Irandequoit  Bay 
with  Lake  Ontario^  New  Yorkj  required  by  the  act  of  August  17, 1894, 
was  made  by  the  local  engineer,  Oapt.  Dan  O.  Kingman,  Corps  of  Engi- 
neers, and  report  thereon,  dated  January  21, 1895,  submitted  through 
the  division  engineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers.  In  the 
opinion  of  Captain  Kingman,  the  locality  is  not  worthy  of  improvement 
by  the  General  Government,  and  his  views  are  concurred  in  by  the 
division  engineer  and  by  this  office.  The  report  was  trausniitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  300,  Fifty-third  Congress, 
third  session.    (See  also  Appendix  O  O  7.) 

IMPROVEMENT   OF  Rn^ERS  AND  HARBORS  IN  VERMONT  AND  NORTH- 
ERN NEW  YORK. 

This  district  was  in  the  charge  of  Capt.  Smith  S.  Leach,  Corps  of  En- 
gineers; Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

1,  Shoals  between  Sister  Islands  and  Crossover  JJghty  8t  Lawrence 
River^  New  York. — ^The  act  of  August  11, 1888,  provided  for  a  survey 
of  the  shoals  described,  which  being  made,  a  report  wa^s  submitted 
July  2, 1889,  and  printed  in  the  Annual  Ee])ort  of  the  Chief  of  Engineers, 
1889,  pages  2403  and  2464.  The  estimate  of  cost  was  $43,305  for  a 
total  volume  of  2,077  cubic  yards  of  rock  to  be  removed,  affording  a 
draft  of  18  feet  at  low  water. 

Appropriations  of  $5,000  in  1890  and  $10,000  in  1892  were  made. 
Two  contracts  already  comjileted  have  accomplished  the  removal  of  the 
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smaller  two  of  the  three  shoals  included  in  the  project.  Two  outlying 
spars  of  one  of  these  shoals,  not  detected  by  the  first  survey,  have 
been  included  in  the  project,  increasing  it  to  2,627  cubic  yards,  and  a 
pro  rata  revised  estimate  of  $54,772  has  been  adopted. 

In  the  summer  of  1893  a  resurvey  of  this  stretch  of  the  St.  Lawrence 
was  made  by  an  exhaustive  application  of  the  method  of  continuous 
sweeping,  resulting  in  the  discovery  of  several  small  points  of  rock 
projecting  &om  the  bottom  of  the  channel  to  heights  sufficient  to  be  a 
menace  to  vessels.  As  the  appropriation  in  act  of  August  17, 1894, 
together  with  the  available  balance  of  former  appropriations,  was  insuf- 
ficient for  the  removal  of  the  large  shoal,  which  is  now  all  that  remains 
to  be  done  of  the  project  of  1889,  work  under  that  project  was  tempo- 
rarily postponed,  and  a  new  project,  providing  for  the 'removal  of  the 
most  dangerous  of  these  new  shoals,  was  adopted. 

Bids  for  the  execution  of  the  work  were  opened  January  17, 1895,  and 
a  contract  was  made  with  the  lowest  bidders  for  the  removal  of  600 
cubic  yards,  more  or  less,  at  $8.49  per  yard.  The  contract  requires 
the  work  to  be  completed  by  November  30, 1895. 

July  I,  1894,  balaaoe  unexpended $3,186.50 

Amount  appropriated  by  act  of  August  17,1894 8,000.00 

■ 

11,186.50 

June  30, 1895,  amount  expended  during  fiscal  year 867. 94 

July  1, 1895,balauce  unexpended 10,318.56 

July  1,  1^5,  amount  covered  by  uncompleted  contracts 6, 810. 00 

July  1, 1895,  balance  available 3,508.56 

(Amount  (estimated)  required  for  completion  of  existing  project 29, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      8, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  P  1.) 

2,  Ogdensburg  Rarhor^  New  York. — The  improvement  of  this  harbor 
has  been  carried  on  under  three  successive  projects,  covering  substan- 
tially the  same  area,  but  providing  for  a  progressive  deepening  to  meet 
the  increasing  demand  of  commerce  for  draft  of  water.  The  last  of 
these  )>rqjects  now  in  execution  was  adopted  in  1890,  and  contemplates 
the  deepening  of  the  channels  leading  from  the  deep  water  of  the  St. 
Lawrence  Eiver  and  along  the  city  front  to  16^  feet  at  extreme  low 
water,  at  an  estimated  cost  of  $158,950.  Prior  to  improvement  depths 
of  5  to  12  feet  prevailed  along  the  city  front.  There  is  now  a  channel 
150  feet  wide  with  a  clear  depth  of  16J  feet  at  extreme  low  water  along 
the  greater  part  of  the  city  front  and  across  the  mouth  of  the  Oswe- 
gatchie,  and  a  narrow  cut  along  each  side  of  that  stream  to  reach 
important  terminals.  ThesQ  channels  are  accessible  from  the  river 
through  two  entrances  carrying  16 J  feet  or  more.  One  of  these 
entrances  has  been  shown  by  a  recent  survey  to  be  narrow  and  tortuous 
by  reason  of  the  encroachment  of  drifting  sands. 

Bids  were  opened  October  5, 1894,  tor  work  under  the  appropriation 
of  $20,000  in  act  approved  August  17, 1894,  and  a  contract  was  entered 
into  for  dredging  5,000  cubic  yards,  more  or  less,  of  hardpan  at  35 
cents,  and  160,0(K)  cubic  yards,  more  or  less,  of  mud  at  10  cents,  per 
yard.  The  contract  calls  for  the  completion  of  this  work  by  November 
30, 1895. 
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July  1, 1894,  balance  unexpended $947.10 

Anionnt  appropriated  by  act  of  August  17,  1894 20, 000. 00 

20,947.10 
June  30,  1895,  amount  expended  during  fiscal  year 7, 636. 85 

July  1, 1895,  balance  unexpended 13,310.25 

July  1, 1895,  outstanding  liabilities $3, 391. 19 

July  1, 1895,  amount  covered  by  uncompleted  contracts 9, 919. 06 

13,310.25 

{Amount  (estimated)  required  for  completion  of  existing  project 56, 950. 00 
Amount  that  can  beprofitably  expended  in  fiscal  yearendmg  June  30, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  P  2.) 

3.  Breakwater  at  Rouse  Pointy  Lake  Champlain^  yew  York. — ^The  proj- 
ect for  this  improvement  was  adopted  in  1885,  and  comprised  a  straight 
breakwater  composed  wholly  of  stone,  with  a  total  length  of  about  2,000 
feet,  reaching  the  18-foot  curve  in  the  lake.  The  estimated  cost  was 
$110,000,  or  $55  per  linear  foot. 

Appropriations  made  in  1884, 1886,  1888, 1890,  and  1892,  aggregated 
$98,500,  and  under  contracts  of  corresponding  years  the  breakwater 
ias  been  completed.  Its  total  length  is  1,835  feet,  the  18-foot  curve 
having  drawn  inshore  since  the  preliminary  survey  on  which  the  esti- 
mate was  based.  The  actual  expenditures  divided  by  this  length  give 
a  cost  per  linear  foot  of  less  than  $54,  as  compared  with  $55  estimated 
nine  yearg*  ago. 

July  1, 1894,  balance  unexpended $65. 71 

JuuQ  30, 1895,  amount  expended  during  fiscal  year 33. 26 

July  1, 1895,  balance  unexpended 32.45 

(See  Appendix  P  P  3.) 

4.  Great  Chazy  River ^  Netc  York. — A  survey  of  this  stream  from  its 
mouth,  on  Lake  Ohamplain,  to  (Jhamplain  village  was  provided  for  in 
the  act  of  1888.  The  report  made  was  printed  in  the  Keport  of  the 
Chief  of  Engineers  for  1889,  page  2406. 

The  project  adopted  was  to  dredge  a  channel  between  the  points 
named  in  the  act  40  feet  wide  and  5  feet  deep,  at  a  cost  of  $18,000. 
The  acts  of  1890  and  1892  appropriated  $15,000  to  this  improvement, 
which  was  expended  under  contract  in  accordance  with  the  project. 

An  appropriation  of  $3,000  was  made  in  the  act  of  August  17, 1894, 
which  will  be  expended  under  a  contract  made  with  the  lowest  bidder, 
and  which  will  complete  the  project. 

July  1, 1894,  balance  unexpended $339.35 

Amount  appropriated  by  act  of  August  17, 1894 3, 000. 00 

3,339.35 
J uiie  30, 1895,  amount  expended  during  fiscal  year 55. 20 

•  . 

July  1, 1895,  balance  unexpended  . . ' 3, 284. 15 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 284. 15 

(See  Appendix  P  P  4.) 

5.  Flaffsburg  Harbor,  Xeic  York, — This  work  has  been  intermittently 
prosecuted  since  1836.  Under  the  project  adopted  and  subsequent 
moditications  a  breakwater  of  a  permanent  and  substantial  chara<5ter 
1,850  feet  in  length  has  been  comi)leted.  This  structure  is  believed  to 
aftbrd  sufficient  shelter  for  tlie  i)resent  needs  of  commerce.  In  addi- 
tion to  the  breakwater,  some  dredging  has  been  done  in  the  anchorage. 
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and  a  short  length  of  wasting  beach  has  been  protected.    The  total 
cost  of  the  improvement  has  been  $185,440.76. 

July  1, 1894,  balance  unexpended   $267.97 

June  30, 1895,  amount  expended  daring  fiscal  year 28. 72 

July  1, 1895,  balance  unexpended 239.25 

(See  Appendix  P  P  5.) 

6,  Burlington  Harbor,  F^wont— This  improvement  dates  from  1836, 
modifications  of  the  original  plan  having  been  made  from  time  to  time 
so  as  to  afford  adequate  protection  to  the  increasing  commercial  and 
shipping  interests  of  the  harbor.  The  last  modification,  made  in  1886, 
provides  for  farther  extension  of  the  breakwater,  both  to  the  north  and 
to  the  south,  with  its  gradual  withdrawal  as  it  is  prolonged  into  water 
about  30  feet  deep,  so  as  to  reduce  the  cost. 

The  old  paits  of  the  superstructure  are  much  decayed,  and  the  appro- 
priation in  act  of  August  17, 1894,  together  with  the  balance  of  the 
a])propriation  of  1890,  $^5,565.65  in  the  aggregate,  will  be  expended 
under  contract  in  recapping  with  stone  a  length  of  990  feet  of  the  oldest 
and  weakest  portion.  Work  under  this  contract  is  to  be  completed  by 
June  30,  1896. 

July  1, 1894,  balance  unexpended $15, 565. 65 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

25, 565. 65 
June  30, 1895,  amount  expended  during  fiscal  year 452. 99 

July  1, 1895,  balance  unexpended 25,112.66 

July  1, 1895,  amount  covered  by  uncompleted  contracts 25, 112. 66 

{Amount  (estimated)  required  for  completion  of  existing  project 129, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  P  6.) 

7.  Otter  Greek,  Vermont, — The  object  of  this  improvement  is  to  afford 
a  channel  of  navigable  width  and  a  depth  of  8  feet  at  low  water  from 
the  town  of  Vergennes,  Vt.,  to  Lake  Ohamplain.  The  original  project 
was  adopted  in  1872,  and  was  estimated  to  cost  $58,146.  In  1882  sur- 
veys developed  the  fact  that  rock  in  situ  would  be  encountered  within 
the  proposed  limits  of  width  and  depth,  and  the  estimate  was  increased 
to  $73,748.40.  In  1884  a  relocation  of  the  channel  at  Bull  Brook  Bend 
avoided  a  part  of  the  rock  excavation,  reducing  the  cost  by  about 
$500,  and  the  lower  prices  which  have  prevailed  in  recent  years  have 
insured  the  completion  of  the  project  for  less  than  the  revised  estimate 
of  1882. 

Occasional  expenditures  for  maintenance  will  doubtless  be  required. 
It  has  been  found  necessary  to  repeat  operations  at  Bull  Brook  Bend, 
and  it  is  quite  probable  that  accretions  will  again  occur  on  the  shoals 
there  and  elsewhere  during  the  season  of  freshets.  Such  costs  of 
maintenance  will  not,  it  is  believed,  be  excessive  in  relation  to  the  first 
cost  of  the  improvement,  and  they  will  be  very  small  as  compared  with 
the  traffic  benefited. 

During  the  last  fiscal  year  the  completed  channel  reached  the  public 
landing,  and  the  amount  yet  to  be  appropriated  under  the  revised 
estimate  will  suffice  to  complete  the  project. 

Under  the  appropriation  of  $5,000  in  act  of  August  17, 1894,  a  con- 
tract has  been  entered  into  for  the  removal  of  1,160  cubic  yards  of 
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rock,  more  or  less,  at  $5  per  yard.    This  work  is  to  be  completed  by- 
September  1, 1895,  and  will  consume  all  available  ftinds. 

J  uly  1, 1894,  balan  ce  nnexpended $1, 551 .  37 

Amoant  appropriated  by  act  of  Anff ust  17,1894 5,000.00 

November  14, 1894,  overpayment  retunded 43. 40 

S,  594. 77 
June  30, 1895, amoant  expended  during  fiBcal  year 235.65 

.Tilly  1, 1895,  balance  unexpended 6,859.12 

•Inly  1, 1895,  amoant  covered  by  uncompleted  contracts 6, 359. 12 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  P  7.) 

8.  Tieonderoga  JBtrer,  New  York. — The  project  for  this  improvement 
was  adopted  in  1881,  its  object  being  to  affosd  a  channel  of  navigable 
width  and  a  least  depth  of  8  feet  at  low  water  from  Tieonderoga  village 
to  Lake  Champlain,  a  distance  of  about  2  miles.  The  original  esti- 
mated cost  of  the  improvement  was  $42,516. 

The  appropriation  of  September  19, 1890,  $2,000,  was  expended  under 
contract,  and  operations  consisted  in  dredging  and  removal  of  8,132 
cubic  yards  of  material  from  shoals  near  the  mouth  of  the  river. 

i  Amount  (estimated)  required  for  completion  of  existing  project $26,016.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  18^  and  1867. 

(See  Appendix  P  P  8.) 

9.  Narrows  of  Lake  Okamplain^  New  York  and  Vermont — The  original 
project  for  this  work  was  adoi)t«d  in  1885,  and  had  for  its  object  the 
removal  of  such  obstructions  in  the  channel  between  Whitehall,  N.  Y., 
and  a  point  a  mile  below,  known  as  the  Elbow,  as  would  afford  a  least 
depth  of  12  feet  with  a  least  width  of  150  feet,  and  the  dredging  of  the 
channel  along  Cedar  Mountain  and  across  Kenyon  Bay  so  as  to  afford 
a  least  depth  of  12  feet  and  a  width  of  200  feet.  The  estimated  cost 
waii  $80,000. 

Under  appropriations  in  1886  and  1888,  aggregating  $45,000,  the  proj- 
ect was  completed,  and  the  resulting  channel  being  found  deficient  in 
width  at  certain  sharp  bends,  a  supplementary  project  was  adopted, 
involving  dredging,  at  an  estimated  cost  of  $21,00(h 

The  act  of  1892  contained  an  appropriation  of  $18,500,  making  with 
the  balance  in  hand  a  sum  sufficient  to  complete  the  project,  which  wa« 
placed  under  contract. 

As  the  work  apparently  necessary  at  the  points  named  in  the  contract 
did  not  reach  the  estimated  quantities,  a  considerable  balance  of  funds 
remains  available  for  relief  at  other  localities  when  it  may  be  needed. 

July  1, 1894,  balance  unexpended $5,598.81 

July  1,1895,  balance  unexpended 5,598.81 

(See  Appendix  P  P  9.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH    RIVER  AND  HARBOR  ACT 

OF  AUGUST  17,  1894. 

The  preliminary  examinations  of  the  following  localitiesi,  required  by 
the  act  of  August  17,  1894,  were  made  by  the  local  engineer,  Oapt.  8. 
S.  Leach,  Corps  of  Engineers,  and  reports  thereon  submitted  through 
the  division  engineer.  Col,  II.  L.  Abbot,  Corps  of  Engineers: 
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1.  Preliminary  examination  of  Waddlngton  Harbor,  New  Yorl\ — Cap- 
tain Leach  submitted  report  of  examination  October  27, 1894.  It  is  his 
opinion,  concurred  in  by  the  division  engineer  and  by  this  office,  that 
the  locality  is  not  worthy  of  improvement  by  the  General  Government. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  18,  Fifty-third  Congress,  third  session.    (See  aiso  Appendix  P  P 10.) 

2,  Preliminary  examination  of  Missisquoi  Rix^er^  Vermont,  particularly 
between  the  village  of  Swanton  and  the  lake. — Captain  Leach  submitted 
report  of  examination  October  27, 1894.  In  his  opinion  the  locality  is 
worthy  of  improvement.  The  division  engineer  considers  that  the 
facts  stated  in  the  accompanying  report  ''warrant  a  survey  and  proj- 
ect from  which  to  determine  whether  the  cost  will  be  sufficiently  small 
to  make  the  river  worthy  of  improvement  by  the  General  Government,^ 
and  his  views  are  concurred  in  by  this  office.  It  is  estimated  that  the 
necessary  survey  may  be  made  for  $500.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Ex.  Doc.  No.  19,  Fifty-third  Con- 
gress, third  session.    (See  also  Appendix  P  P  11.) 

PACIFIC     COAST. 
IMPROVEMENT   OF  OAKLAND  HARBOR,  CALIFORNIA. 

This  work  was  in  the  charge  of  Col.  G.  fl.  Mendell,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  Lieut.  Clement  A.  F.  Flagler^ 
Corps  of  Engineers,  to  August  10,  1894,  and  Lieut.  Joseph  E.  Kuhn,. 
Corps  of  Engineers,  since  August  6,  1894. 

The  principal  features  of  this  improvement  as  originally  projected  are 
(1)  two  mid-tide  training  walls  of  rubblestone  extended  from  the  shore 
westward  into  San  Francisco  Bay  about  2  miles;  (2)  a  connection  by  a 
canal  1^  miles  in  length  with  the  estuary  of  San  Leandro;  (3)  a  dam  at 
the  mouth  of  this  estuary;  (4)  dredging  of  basins  and  channels  to  give 
a  depth  of  20  feet  at  low  tide,  which  at  high  tide  will  accommodate  ves- 
sels of  the  largest  class. 

Two  modifications  of  the  original  project  have  been  adopted,  namely^ 
to  increase  the  width  of  tidal  canal  from  300  to  400  feet  and  to  raise  the 
height  of  jetties  from  half-tide  level  to  full  high  water.  In  the  original 
condition  of  the  entrance  the  low- water  channel  depth  was  about  2  feet, 
admitting  at  time  of  high  tide  vessels  drawing  6  to  8  feet  of  water. 

The  amount  expended  to  June  30, 1894,  is  $1,619,604.35.  The  con- 
dition as  to  facility  for  navigation  on  June  30, 1894,  permitted  vessels 
drawing  19  feet  of  water  to  pass  from  San  Francisco  Bay  to  Oakland  at 
ordinary  high  water.  Operations  were  then  in  progress  to  give  an 
increased  depth  of  6  feet  in  this  channel,  and  they  have  since  been  con- 
tinued under  one  contract  fulfilled  during  the  year  and  by  a  sei;ond 
contract  now  in  process  of  execution.  It  will  require  fully  another 
year's  work  to  extend  the  depth  to  San  Francisco  Bay.  The  low- water 
depth  of  20  feet  now  holds  over  a  length  of  5,500  feet,  to  become  about 
8,i500  feet  upon  fulfillment  of  existing  contract.  There  is  a  depth  of 
18  or  19  feet  over  1,800  feet  of  length,  and  for  the  remaining  8,500'  feet 
the  low-water  depth  is  14  feet.  The  width  of  this  channel  is  300  feet. 
In  the  upper  basin  the  channel  originally  made  200  feet  wide  and  8  feet 
deep  has  shoaled  by  natural  causes  to  the  extent  of  1  foot  or  a  little 
more. 

During  the  past  year  there  was  dredged  from  the  main  channel  and 
deposited  ashore  117,316  cubic  yards,  under  the  contract  of  October  8, 
1892,  and  under  the  conti-actof  T)eceniber  10, 1894, 203,493  cubic  yards. 

At  the  mouth  of  the  canal  29,208  cubic  yards  was  dredged  and 
impounded  under  the  last-named  contract.  r^^^^T^ 
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July  1, 1894,  balance  onexpended $64, 995. 65 

Amouut  appropriated  by  act  of  August  17, 1894 100,000.00 

164,995.65 
June  30, 1895,  amouut  expended  during  fiscal  year 102, 836. 27 

July  1, 1895,  balance  unexpended 62,159.38 

July  1, 1895,  outstandiDg  liabilities $9, 515. 45 

July  1, 1895,  amount  covered  by  uncompleted  contracts 39, 104. 89 

48,620.34 

July  1, 1895,  balance  available 13,539.04 

{Amount  (estimated)  required  for  completion  of  existing  project 741, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  Q  1.) 

EXAMINATIONS  MADE  IN  COMPLUNCE  WITH  RIVER  AND  HARBOR  ACT 

OF  AUGUST  17,  1894. 

The  preliminary  examinations  of  the  following  localities,  required  by 
the  acit  of  Angust  17, 1894,  were  made  by  the  local  engineer.  Col.  G.  H. 
Mendell,  Corps  of  Engineers,  and  reports  thereon  submitted: 

1.  Preliminary  examination  of  Sunken  Rockn  off  Fort  Pointy  in  San 
Francisco  Harbor,  California. — Colonel  iMendell  submitted  report  of 
examination  September  25, 1894,  It  is  opinion,  concurred  in  by  this 
office,  that  the  improvement  is  not  worthy  of  being  undertaken  by  the 
General  Government.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  51,  Fifty-third  Congress,  third  session. 
(See  also  Appendix  Q  Q  2.) 

^.  Preliminary  examination  of  Mile  Rocks,  San  Francisco  Harbor, 
California. — Colonel  Mendell  submitted  report  of  examination  October 
11,1894.  It  is  his  opinion,  concurred  in  by  this  office,  that  under 
existing  circumstances  the  removal  of  these  rocks  is  not  a  worthy 
improvement.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  51,  Fifty-third  Congress,  third  session.  (See  also 
Appendix  Q  Q  3.) 

6\  Preliminary  examination  of  Arch  Rock,  San  Francisco  Harbor, 
California. — Colonel  Mendell  submitted  repoi-t  of  examination  October 
11,  1894.  It  is  his  opinion,  concurre<l  in  by  this  office,  that  if  the  rock 
is  found  upon  survey  to  be  removable  at  moderate  cost  it  is  a  worthy 
improvement,  but  its  couspicuousness  places  it  out  of  the  class  of  most 
dangerous  obstractions.  The  necessary  survey  is  estimated  to  cost 
$/)00.  The  report  was  transmitted  to  Congress  and  printed  in  House 
Ex.  Doc.  Ko.  51,  Fifty-third  Congress,  third  session.  (See  also  Api)en- 
dix  Q  Q  4.) 

4.  Preliminary  examination  of  Noonday  Rocks,  San  Francisco  Harbor, 
California, — Colonel  Mendell  submitted  report  of  examination  Septem- 
ber 21,  1894.  In  his  opinion,  concurred  in  by  this  office,  the  harbor  is 
worthy  of  this  improvement,  and  he  estimates  that  $3,000  will  be 
re([uired  for  a  survey  necessary  for  the  preparation  of  plan  and  esti- 
mate for  the  removal  of  these  rocks.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  51,  Fifty-third  Congress, 
third  session.     (See  also  Appendix  Q  Q  5.) 

5.  Preliminary  examination  of  Blotmom  Rock,  San  Francisco  Harbor, 
California. — Colonel  Mendell  submitted  report  of  examination  Septem- 
ber 21, 1894.  In  his  opinion,  concurred  in  by  this  office,  the  harbor  is 
worthy  of  this  improvement,  and  he  estimates  that  $250  will  be  required 
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for  the  survey  necessary  for  the  preparation  of  plan  and  estimate  of 
cost  of  the  improvement.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  51,  Fifty-third  Congress,  third  session. 
(See  also  Appendix  Q  Q  6.) 

6.  Preliminary  examination  of  Two  Misnion  RocJc^^  San  Franvi^co 
Harbor^  Cah/orwia.— Colonel  Mendell  submitted  report  of  examination 
September  26, 1894.  In  his  opinion,  concurred  in  by  this  office,  the 
harbor  is  worthy  of  this  improvement,  and  he  estimates  that  a  survey 
necessary  to  the  preparation  of  plan  and  estimate  of  improvement  will 
cost  $200.  The  report  was  transmitted,  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  51,  Fifty-third  Congress,  third  session.  (See  also 
Appendix  Q  Q  7.) 

7.  Preliminary  examination  of  Shag  Bockj  San  Franctseo  Harbor,  Cali- 
fornia,— Colonel  Mendell  submitted  report  of  examination  September 
21, 1894.  It  is  his  opinion,  concurred  in  by  this  oflBce,  that  the  harbor 
is  worthy  of  this  improvement,  and  he  estimates  that  $50  will  be  suffi- 
cient to  obtain  further  information  required  for  preparation  of  plan  and 
estimate  of  cost  of  the  removal  of  this  rock.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Ex.  Doc.  No.  51,  Fifty-third 
Congress,  third  session.    (See  also  Appendix  Q  Q  8.) 

8.  Preliminary  examination  of  Anita  RocJc^  San  Francisco  Harbor, 
California. — Colonel  Mendell  submitted  report  of  examination  Septem- 
ber 21,  1894.  It  is  his  opinion,  concurred  in  by  this  office,  that  the 
harbor  is  worthy  of  this  improvement,  and  he  estimates  that  a  survey 
necessary  for  the  preparation  and  estimate  for  the  removal  of  this  rock 
can  be  made  for  $100.  The  report  was  transmitted  to  Congress  and 
printed  in  Hbuse  Ex.  Doc.  No  61,  Fifty-third  Congress,  third  session. 
(See  also  Appendix  Q  Q  9.) 

9.  Preliminary  examination  of  Invincible  RocJc,  Whiting  Rock,  and  Fif- 
teen Foot  Rock,  known  as  The  Brothers,  near  Point  San  Pablo,  San  Fran- 
cisco Bay,  California. — Colonel  Mendell  submitted  report  of  examina- 
tion October  11,  1894.  It  is  his  opinion,  concurred  in  by  this  office, 
that  on  account  of  the  magnitude  of  the  commerce  concerned  San 
Francisco  Harbor  is  worthy  of  the  improvement  due  to  the  removal 
of  these  rocks,  provided  that  a  survey  shall  demonstrate  this  to  be  a 
reasonable  proposition.  He  estimates  that  $300  will  be  required  for 
survey  and  estimate  of  cost  of  this  improvement.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  51,  Fifty- 
third  Congress,  third  session.     (See  also  Appendix  Q  Q  10.) 

IMPROVEBiENT  OF  RIVERS  AND  HA.BBORS  IN  SOUTHWESTERN  ARIZONA 
AND  IN  CALIFORNIA  SOUTH  OF  SAN  FBANOTSOO. 

This  district  was  in  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd, 
Corps  of  Engineers,  with  Lieut.  Charles  L.  Potter,  Corps  of  Engineers, 
under  his  immediate  orders. 

1.  Napa  River,  California. — The  y)roject  for  this  improvement  is  to 
clear  the  river  of  snags  and  the  banks  of  leaning  trees  liable  to  inter- 
fere with  navigation  and  to  dredge  a  channel  through  the  bars  between 
Carr  Bend  and  Vernon  Mills  in  the  immediate  vicinity  of  Napa. 

Work  upon  this  improvement  was  commenced  in  1889.  A  channel 
was  dredged  through  the  different  bars  between  Carr  Bend  and  the^ 
highway  bridge  at  Third  street  and  the  river  was  cleared  of  snags. 
A  recent  examination  shows  that  the  dredged  channel  has  been  filled 
and  that  the  river  is  in  as  bad  a  condition  as  before  any  improvement 
was  commenced.  It  is  not  considered  that  any  improvement  eft'ected 
will  remain  permanent,  as  a  channel  dredged  one  yeax^is  liable  to  be 
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refilled  with  material  brought  down  during  the  winter  floods.  As  ordi- 
nary tides  rise  5  feet  and  spring  tides  about  7  feet  it  is  possible  to  keep 
the  river  in  a  good  navigable  condition  with  a  comparatively  smaU 
amount  of  work. 

Witb  the  appropriation  of  $4,00«)  made  by  the  river  and  harbor  act 
of  August  17, 1894,  it  is  proposed  during  the  coming  season  to  dredge 
a  channel  through  the  worst  bars  immediately  in  front  of  the  city. 
For  this  work  a  contract  was  entered  into  June  17, 1895,  at  a  rate  of  20 
cents  per  cubic  yanl. 

The  original  estimated  cost  of  this  improvement,  made  in  1885,  wa& 
$27,500,  of  which  $21,500  ha«  been  appropriated  and  $17,491.33  ex- 
pended. 

Jaly  1,  1894,  balance  unexpended '  $19.35 

Amount  appropriuted  by  act  of  AngcBt  17,  1894 4,000.00 

4,019.35 
June  30,  1895,  amount  expended  during  fiscal  3'ear 10. 68 

July  1, 1895,  balance  unexpended 4,008.67 

July  1 ,  1895,  amount  covered  by  uncompleted  contracts 3, 500. 00 

July  1,1895,  balance  available 508.67 

{Amount  ^estimated)  required  for  completion  of  existing  project 6»  000. 00 

Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897  4, 000. 00 
Submitted  in  compliance  with  reqnirement«  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 

(See  Appendix  K  E  1.) 

2.  Redwood  Creek^  California. — There  are  no  funds  on  hand  available 
for  this  work,  and  it  is  not  contemplated  to  continue  the  improvement. 
Under  appropriations  made  for  Redwood  Harbor  and  Bedwood  Creek 
the  channel  was  dredged  several  times,  but  it  refilled  owing  to  local 
causes.  It  is  not  possible  to  maintain  a  channel,  except  by  constiint 
dredging. 

Should  the  commerce  of  Redwood  City  justify  the  expenditure,  appro- 
priations may  be  needed  in  the  future  to  continue  the  improvement. 

The  total  amount  appropriated  for  dredging  at  Bedwood  was  $23,400. 
The  entire  amount  has  been  expended. 

July  1, 1894,  balance  unexpended $13.51 

June  30,  ISSb,  amount  expended  during  fiscal  year 13. 51 

(See  Appendix  R  R  2.) 

S.  San  Luis  Obispo  Harbor^  California. — The  project  for  the  improve- 
ment of  this  harbor  is  intended  to  protect  the  anchorage  and  wharf  at 
Port  Harford  by  the  construction  of  a  breakwater  on  Whaler  Reef, 
extending  from  Point  San  Luis  to  Whaler  Island,  and  thence  to  a  point 
where  the  outer  reef  rises  above  high  water.  The  totol  length  of  the 
structure  when  completed  will  be  about  2,300  feet.  This  limitation  as 
to  length  was  fixed  by  the  provisions  of  the  act  authorizing  the  original 
survey  and  estimate.  The  breakwater  will  rise  to  a  height  of  0  feet 
above  high  water,  with  a  thickness  on  top  of  20  feet,  and  with  such 
slopes  on  innei-  and  outer  sides  as  may  be  assumed  under  the  action  of 
the  seas. 

At  the  commencement  of  the  fiscal  year  operations  were  in  progress 
under  a  contract  whi(^h  was  completed  in  August.  The  total  amount 
of  rock  delivered  in  the  interval  between  June  and  August  was  about 
3,875  tons,  and  the  breakwater  was  extended  to  a  point  510  feet  beyond 
the  island. 
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With  the  appropriation  of  $40,000  made  by  the  river  and  harbor  act 
of  August  17,  1894,  a  contract  was  entered  into  January  19,  1895,  for 
continuing  the  construction  of  the  breakwater.  While  towing  his  plant 
to  the  scene  of  operations  in  May  the  contractor  met  with  heavy  seas 
off  Point  Sur,  whereby  he  lost  his  outfit  of  derricks,  engines,  etc.,  which 
necessitated  a  refitting.  This  has  been  done,  but  by  reason  of  the  delay 
caused  by  the  accident,  only  a  small  amount  of  work  had  been  accom- 
plished at  the  close  of  the  fiscal  year. 

During  the  coming  season  operations  will  be  carried  on  under  the 
last-mentioned  contract.  It  is  expected  when  this  work  is  completed 
that  the  breakwater  mil  have  been  extended  some  700  feet  beyond  the 
island. 

The  structure,  as  far  as  completed,  has  added  to  the  security  of  ves- 
sels lying  at  the  anchorage  and  at  the  wharf  at  Port  Harford. 

The  total  amount  appropriated  for  this  improvement  is  $135,000,  and 
the  total  amount  expended  to  close  of  fiscal  year,  including  outstanding 
liabilities,  is  $96,550.22. 

July  1,  1894,  balance  unexpended $11,176.39 

Amount  appropriated  by  act  of  August  17,  1894 40,000.00 

51,176.39 
June  30,  1895,  amount  expended  during  fiscal  year 12, 000. 23 

July  1,  1895,  balance  unexpended 39,176.16 

July  1,  1895,  outstanding  liabilities $726.38 

July  1,  1895,  amount  covered  by  uncompleted  contracts 34, 747. 12 

35,473.50 

July  1, 1895,  balance  available 8,702.66 

(Amount  (estimated)  required  for  completion  of  existing  project 468, 660. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1897    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  K  3.) 

4.  Wilmington  Harbor,  California. — Previous  to  the  commencement  of 
this  improvement  in  1871  there  was  a  depth  of  less  than  2  feet  at  low 
tide  at  the  entrance.  Since  that  time  the  operations  of  jetty  construc- 
tion and  dredging  have  secured  a  channel  depth  of  14.6  feet  at  the 
entrance  at  mean  low  tide,  and  about  16  feet  inside  with  lesser  depths 
along  portions  of  the  whari  fronts. 

The  original  project  contemplated  gaining  a  depth  of  10  feet  at  mean 
low  tide.  This  having  been  accomplished  in  1881,  a  further  project 
was  presented  for  increasing  the  depth  to  16  feet  at  same  stage,  which 
would  permit  vessels  drawing  20  to  22  feet  to  enter  at  high  tide.  Surveys 
recently  made  show  a  depth  of  14.6  feet  at  the  entrance.  The  chauges 
in  depth  take  place  very  slowly,  and  it  is  ultimately  expected  that  the 
depth  of  16  feet  will  be  attained. 

No  appropriation  having  been  made  for  the  improvement  by  the  river 
and  harbor  act  of  August  17,  1894,  no  work  was  carried  on  during  the 
year. 

A  correct  chart  of  harbor  lines  with  description  was  submitted  to 
the  Secretary  of  War  and  received  his  approval  May  7, 1895. 

The  total  amount  appropriated  for  this  work  is  $955,000,  and  the 
total  amount  expended  to  close  of  fiscal  year,  including  outstanding 
liabilities,  is  $951,559.61. 

The  Senate  by  resolution  of  February  6,  1895,  haviMg  called  for 
information  respecting  improvement  of  this  harbor,  the  Secretary  of 
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War,  February  8, 1895,  submitted  to  the  Senate  a  report  on  this  sub- 
ject prepared  by  Lieutenant-Colonel  Benyaurd,  dated  June  8, 1894,  in 
which  improvements  estimated  to  cost  $392,725  are  proposed.  This 
report  was  printed  in  Senate  Ex.  Doc.  Ko.  61,  Fifty-third  Congress, 
third  session 5  it  is  also  submitted  herewith: 

July  1,  1894,  balance  unexpended $4,861.32 

Juno  30, 1895,  amount  expended  during  fiscal  year 1, 380. 93 

July  1, 1895,  balance  unexpended 3, 480. 39 

July  1,1895,  outstanding  liabilities 40.00 

July  1, 1895,  balance  available 3,440.39 

(See  Appendix  R  R  4.) 

5.  San  Diego  Harbor j  California. — ^Before  the  adoption  of  the  present 
project  the  work  carried  on  had  for  its  object  the  preservation  of  the 
harbor,  which  was  being  injured  by  the  deposition  of  material  brought 
down  the  San  Diego  River  during  flood  stages.  A  dike  was  built 
across  the  mouth  of  the  river  and  a  new  channel  excavated,  causing  the 
river  to  empty  into  False  Bay.    This  work  was  completed  in  1876. 

The  present  project  contemplates  the  preservation  and  repair  of  the 
above  dike,  the  deepening  of  the  channel  over  the  bar  to  a  depth  of  26 
feet  at  mean  low  tide  by  the  construction  of  a  jetty  on  Zuninga  Shoal, 
and  the  deepening  of  the  channel  through  the  Middle  Ground  just 
within  the  entrance  to  the  harbor. 

At  the  commencement  of  the  fiscal  year  work  upon  the  jetty  was  in 
progress  under  contract.  The  contractor  completed  his  work  in  July 
following.  This  was  the  first  work  done  upon  this  improvement.  The 
jetty  was  carried  to  a  length  of  2,472  feet,  being  built  up  to  high  water 
for  1,860  feet  and  to  low  water  for  612  feet  additional. 

Under  the  appropriation  of  $50,000  made  by  the  river  and  harbor 
act  of  August  17, 1894,  proposals  were  invited  for  continuing  the  con- 
struction of  the  jetty,  and  a  contract  was  entered  into  February  2, 1895. 
The  contractor  commenced  work  in  April,  but,  owing  to  the  rejection  of 
the  entire  number  of  piles  required  for  the  work,  active  operations  were 
not  resumed  until  June.  At  the  close  of  the  fiscal  year  the  jetty  trestle 
had  been  advanced  a  farther  distance  of  882  feet;  the  jetty  wall  was 
completed  to  high  water  for  a  farther  distance  of  224  feet,  and  a  foun- 
dation course  laid  for  248  feet  additional. 

During  the  coming  season  work  will  be  continued  to  the  extent  of  the 
available  funds. 

The  works  as  far  as  constructed  have  had  no  effect  upon  the  bar 
depth,  and  none  is  expected  until  the  jetty  shall  have  been  extended  a 
considerable  distance  seaward. 

The  channel  depth  at  the  Middle  Ground  remains  the  same  as  at  last 
reported,  viz,  IG^  feet  at  mean  low  tide.  Ko  dredging  was  done  during 
the  past  year,  nor  is  any  contemi^lated  until  the  jetty  shall  have  been 
extended  seaward  a  sufficient  length  to  cut  oft*  the  movement  of  sand 
over  Zuninga  Shoal. 

In  January  last  one  of  the  highest  floods  known  in  San  Diego  River 
occurred.  The  levee  near  its  northerly  end  was  overtopped  for  a  length 
.  of  about  100  feet  for  a  short  time  and  its  destruction  threatened.  Resi- 
dents in  the  vicinity  whose  pi'operty  was  in  danger  closed  the  break. 
The  berm,  front  slope,  and  stone  revetment  were  damaged,  but  not 
seriously  enough  to  affect  the  stability  of  the  work. 

The  total  amount  ap^jropriated  for  San  Diego  Harbor  since  1875 
is  $242,500,  and  tiie  total  amount  expended,  including  outstanding 
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liabilities,  is  8202,577.31.    Of  this  latter  amount  $82,088.02  has  been 
expended  upon  the  dike. 

July  1, 1894,  balance  unexpended $32,921.65 

Amount  appropriated  by  act  of  August  17,1894 50,000.00 

82,921.65 
June  30, 1895,  amount  expended  during  fiscal  year 33,060.95 

Julv  1, 1895,  balance  unexpended 49,860.70 

July  1, 1895,  outstanding  liabilities $9,938.01 

July  1, 1895,  amount  covered  by  uncompleted  contracts 35, 404. 99 

45,343.00 

July  1,1895,  balance  available 4,517.70 

(Amount  (estimated)  required  for  completion  of  existing  project 234, 000. 00 
Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June  30, 1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  R  B  5.) 

6.  Colorado  and  Gila  rivers  at  Yuma,  Ariz. — The  project  for  this 
improvement  contemplated  the  construction  of  a  levee,  in  length  about 
3,4(K)  feet,  along  the  easterly  boundary  of  Yuma  so  as  to  protect  that 
town  from  the  floods  of  the  Gila  River. 

The  levee  was  completed  in  January,  1893.  It  is  now  in  good  condi- 
tion and  no  further  work  is  contemplated. 

The  total  amount  appropriated  for  this  improvement  is  $10,000,  and 
the  total  amount  expended  is  $9,781.75. 

July  1,  1894,  balance  unexpended $359.91 

Juue  30,  1895,  amount  expended  during  fiscal  year 141. 66 

July  1,  1895,  balance  unexpended 218.25 

(See  Appendix  R  R  6.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

OF  AUGUST  17,  1894. 

The  preliminary  examinations  of  the  following  localities,  required  by 
the  act  of  August  17, 1894,  were  made  by  the  local  engineer,  Lieut.  Ool. 
W.  H.  H.  Benyaurd,  Corps  of  Engineers,  and  reports  thereon  submitted: 

1,  Preliminary  examination  of  harbor  of  El  MorOy  Cal, — Lieutenant- 
Colonel  Benyaurd  submitted  report  of  examination  December  29,  1894. 
It  is  his  opinion,  concurred  in  by  this  office,  that  the  locality  is  worthy 
of  improvement  by  the  General  Government.  A  survey  of  the  locality 
is  estimated  to  cost  $200.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  198,  Fifty-third  Congress,  third  session. 
(See  also  Appendix  R  R  7.) 

2,  Preliminary  examination  of  San  Rafael  CreeJc^  California. — Lieuten- 
ant-Colonel Benyaurd  submitted  report  of  examination  December  5, 
1894.  In  his  opinion,  concurred  in  by  this  office,  the  locality  is  not 
worthy  of  improvement  by  the  General  Government.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  126,  Fifty- 
third  Congress,  third  seSvsion.    (See  also  Appendix  R  R  8.) 

3,  Prelim  hiary  examination  of  Suisun  Creek  ^  Calif  or  nia^  icith  a  view  to 
improvement  of  channel. — Lieu  tenant- Colonel  Benyaurd  submitted  report 
of  examination  January  5, 1895.  In  his  opinion,  concurred  in  by  this 
office,  the  locality  is  not  worthy  of  improvement  by  the  General  Gov- 
ernment. The  report  was  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  205,  Fifty- third  Congress,  third  session.  (See  also 
Appendix  R  R  9.) 
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4.  Preliminary  examination  of  Napa  River ^  California,  between  North 
and  South  Vallejo^witha  view  of  improvement  and  confineinent  of  current 
to  keep  the  channel  open. — Lieutenant  Colonel  Benyaurd  submitted  report 
of  examination  December  5, 1894.  It  is  his  opinion,  concurred  iu  by 
this  office,  that  Napa  Eiver,  at  this  point,  or  Mare  Island  Strait,  as  It  is 
properly  called,  is  worthy  of  improvement  by  the  General  Government* 
The  coat  of  a  survey  and  incidental  expenses  will  not  exceed  $400.  The 
report  was  transmitted  to  Congress  and  i^rinted  in  House  Ex.  Doc.  No. 
127,  Fifty-third  Congress,  third  session.    (See  also  Appendix  E  R  10.) 

Lieutenant-Colonel  Benyaurd  was  also  charged  with  theduty  of  mak- 
ing preliminary  examination  of  Colorado  River,  above  Yuma,  Ariz.,  to 
the  highest  point  of  navigation,  and  the  report  of  the  results  of  this 
examination  will  be  duly  submitted  when  received. 

IMPROVEMENT  OF  SAN  JOAQUIN  AND  SACRAMENTO  RIVERS  AND 
TRIBUTARIES  AND  OF  RIVERS  AND  HARBORS  IN  CALIFORNIA 
NORTH    OF    SAN    FRANCISCO. 

This  district  was  in  the  charge  of  M^.  W.  H.  Heuer,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  Lieut.  G.  D.  Fitch,  Corps  of 
Engineers,  to  December  22, 1894,  and  Lieut.  Herbert  Deakyne,  Corps 
of  Engineers,  the  entire  year;  Division  Engineer,  Col.  G.  H.  Mendell| 
Corps  of  Engineers. 

1.  San  Joaquin  River,  California. — Before  improvement  the  low- water 
channel  to  Stockton  was  only  6  feet  in  depth;  the  upper  river  above 
Stockton  was  navigable  for  a  few  months  each  year,  during  the  high- 
water  season,  and  then  only  for  very  light-draft  boats. 

The  project  for  improvement  was  adopted  in  1877  and  slightly  modi- 
fied in  1881  and  1888.  Its  object  was  to  secure  and  maintain  by  dredg- 
ing a  channel  9  feet  deep  at  low  water  and  100  feet  wide  through  the 
tidal  portions  of  the  river  and  Stockton  Slough  to  Stockton,  and  a 
channel  4  feet  deep  at  low  water  and  100  feet  wide  to  Miller's  warehouse 
in  Mormon  Slough ;  to  secure  the  temporary  improvement  of  the  low- 
water  channel  of  the  upper  river  by  dredging,  scraping,  the  removal 
of  snags,  the  construction  of  small  wing  dams,  and  the  closure  or  par- 
tial closure  of  Paradise  Cut  and  Laird  Slough.  Steamboating  to  Stock- 
ton was  thus  rendered  easy  and  safe  all  the  year  round,  but  the  annual 
time  of  navigation  in  the  upper  river  was  not  materially  lengthened. 

During  the  past  year  the  dredge  worked  in  Stockton  Slough  84  days, 
making  cuts  aggregating  9,645  feet  in  length,  50  feet  in  width,  and  to 
a  depth  of  9  to  10  feet  below  low  water,  removing  100,986.  cubic  yards 
of  material  at  a  cost  of  $7,637.51,  or  7.5  cents  per  cubic  yard.  After 
the  dredge  was  laid  up  the  hull  was  repaired  and  contract  entered  into 
to  put  in  new  boilers. 

On  October  22, 1894,  a  contract  was  entered  into  for  repairing  the  dam 
at  Laird  Slough.  The  work  was  completed  December  1, 1894,  1,259 
linear  feet  of  round  ])iles,  4,624  linear  feet  of  sheet  piles,  10,330  feet  of 
wales  and  braces,  457  tons  of  stone,  and  318  cords  of  brush  being  used 
in  the  work,  which  cost,  including  all  incidental  expenses,  $4,251.10. 

From  October  to  December,  1894,  during  the  low- water  season,  many 
snags  that  obstructed  navigation  in  the  upper  river,  from  Hills  Ferry 
to  the  San  Joaquin  Bridge,  were  removed  by  a  party  working  from  small 
skiffs  and  on  foot.  Other  snags  which  had  formed  were  removed  in 
May,  1895.    The  total  cost  of  the  snagging  was  $1,328.45. 

Three  wing  dams  were  built  at  the  San  Joaquin  Bridge  to  concen- 
trate the  current  into  the  draw  of  the  bridge  and  scour  a  channel  there. 
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Their  cost  was  $1,328.57.    Some  small  repairs  were  also  maae  tx>  une 
dam  at  Paradise  Cut.  t 

The  work  done  during  the  year  has  maintained  the  low- water  channel 
of  9  feet  to  Stockton,  and  the  upper  river  has  been  benefited  by  the 
removal  of  snags  and  the  building  of  the  wing  dams  at  the  San  Joaquin 
Bridge. 

July  1,1894,  balance  unexpended $2,489.56 

Amount  appropriated  by  aofc  of  August  17,1894 50,000.00 

62,489.56 
June  30,  1895,  amount  expended  durmg  fiscal  year 20, 985. 97 

July  1,  1895,  balance  unexpended 31,503.59 

July  1,  1895,  amount  covered  by  uncompleted  contracts 3, 770. 00 

July  1, 1895,  balance  available 27,733.59 


C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    25, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  SSI.) 

^.  Mokelumne  Eiver,  California. — Before  this  river  was  improved 
navigation  on  it  was  difficult  and  dangerous  on  account  of  numerous 
bad  snags  and  overhanging  trees. 

The  original  project,  adopted  in  1884,  had  for  its  object  the  removal 
of  trees  and  snags  obstructing  navigation.  In  1892  this  was  increased 
to  include  the  removal  of  a  shoal  near  New  Hope  Landing. 

Up  to  June  30, 1894,  $12,480.70  had  been  spent  on  the  river,  but  the 
results  obtained  were  not  permanent.  Some  trees  require  recutting,  a 
few  snags  should  be  removed,  and  the  point  of  land  opposite  New  Hope 
Landing  cut  off.  This  latter  will  be  done  as  soon  as  permission  from 
the  owners  of  the  land  can  be  obtained.  The  snags  and  trees  will  also 
be  removed.  Navigation  has  been  in  no  way  interrupted  during  the 
year. 

No  work  has  been  done  on  this  river  during  the  last  fiscal  year. 

July  1,1894,  balance  unexpended $3,019,30 

Amount  appropriated  by  act  of  August  17, 1894 2, 500. 00 

5, 519. 30 
June  30, 1895,  amount  expended  during  fiscal  year 43. 50 

July  1, 1895, balance  unexpended : 5,475.80 

(See  Appendix  S  S  2.) 

3.  Sacramento  and  Feather  rivers^  California, — Before  improvement 
navigation  on  these  rivers  was  difficult  and  dangerous  on  account  of 
numerous  snags,  shallow  bars,  and  rapids. 

In  1874,  a  project  was  adopted  having  for  its  object  the  temporary 
improvement  of  the  low- water  ch<annels  by  removing  snags,  scraping 
bars,  and  building  wing  dams.  Work  has  been  continuous  on  this  proj- 
ect ever  since,  whenever  funds  permitted. 

In  1892  the  project  was  modilied  and  increased  to  include  the  closure 
of  Jacob  Slough,  the  construction  of  wing  dams  on  the  Feather  River, 
and  the  treatment  of  the  Yuba  River  near  and  above  Marysville. 

The  amount  expended  to  June  30,  1894,  was  $578,314.92,  with  the 
result  of  obtaining  a  good  navigable  channel  from  Red  Bluff  to  Butte 
City  for  boats  drawing  2.G  feet  of  water;  from  that  point  to  Sacramento, 
4  feet,  and  below  Sacramento  a  low-water  channel  with  a  least  dei)th 
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of  8  feet,  except  at  Heacock  Shoals.  Jacob  Slough  had  also  been 
closed  and  a  new  mouth  made  for  the  Yuba  River. 

During  the  past  fiscal  yeai*  the  snag  boat  worked  in  the  upper  river 
102  days,  w^hcn  it  returned  to  Sacramento,  after  removing  684  snags 
and  constructing  1,055  linear  feet  of  wiug  dams.  At  Sacramento  a 
double  row  of  piles  had  been  driven  to  build  a  wing  dam  for  the  purpose 
of  removing  a  shoal  which  had  formed  in  the  draw  of  the  Sacramento 
Bridge.  The  snag  boat  was  then  employed  to  fill  in  with  brush, 
weighted  with  sand  bags,  between  the  rows  of  piles,  completing  the 
wiDg  dam.  It  was  then  taken  to  the  lower  river  where  6  snags  and  10 
leaning  trees  were  removed  from  near  Walnut  Grove  Ferry.  The  total 
cost  of  this  w  ork,  including  the  wing  dam  at  Sacramento  Bridge,  was 
$15,982.34.  After  the  snag  boat  was  laid  up  for  the  season  a  contract 
was  made  to  put  a  new  boUer  in  the  boat. 

The  wing  dams,  projected  for  removing  the  shoal  at  Heacock,  were 
built  during  the  fiscal  year,  under  contra<5t.  Their  effect  is  not  yet 
apparent,  as  the  river  rose  just  after  their  completion,  and  is  still  at  a 
high  stage.    The  dam  built  to  close  Jacob  Break  received  some  repairs. 

A  survey  of  the  Feather  Eiver  was  made,  and  one  of  the  Sacramento, 
from  the  mouth  of  the  Feather  down,  commenced.  The  latter  was 
completed  as  far  as  Eyde,  some  37  miles  below  Sacramento,  when  the 
weather  stopped  work.  Borings  were  also  made  in  the  bed  or  the  Yuba 
Eiver. 

The  work  done  during  the  year  has  maintained  the  Sacramento  Eiver 
in  good  navigable  condition  to  Eed  Bluff,  the  head  of  navigation.  The 
benefit  derived  from  the  wing  dams  constructed  at  Heacock  can  not  be 
ascertained  until  the  river  falls. 

Owing  to  the  natural  disappearance  of  shoals  on  the  lower  river, 
money  appropriated  for  their  removal  was  not  required,  and  therefore  was 
not  expended.  The  balance  available,  $146,064.79,  will,  it  is  thought, 
be  sufficient  to  maintain  navigation  on  the  Sacramento  and  Feather 
rivers  until  June  30, 1897. 

July  1, 1894,  balance  unexpended $66,685.08 

Amount  appropriated  by  act  of  August  17,1894 115,000.00 

181,685.08 
June  30, 1895;  amount  expended  during  fiscal  year 33, 426. 29 

July  1, 1895,  balance  unexpended 148, 258. 79 

July  1, 1895;  amount  covered  by  uncompleted  contracts 2, 194. 00 

July  1, 1895,  balance  available 146,064.79 

(See  Appendix  S  S  3.) 

4,  Petaluma  Grcelx^  California. — Before  improvement  the  channel  in 
this  creek  was  very  crooked  and  in  places  dry  at  low  water,  making 
navigation  difficult  and  uncertain. 

In  1880  a  project  for  its  imi)rovement  was  adopted  which  had  for  its 
object  to  obtain,  by  dredging,  a  channel  50  feet  wide  and  3  feet  deep 
at  low  water,  and  straighten  it  by  cut-offs. 

Up  to  June  30, 1894,  $45,858.05  had  been  spent,  and  the  result  obtained 
was  a  dredged  channel  reaching  the  town  of  Petaluma,  5,973  feet  long, 
50  feet  wide,  and  3  to  4  feet  deep  at  low  water. 

]No  work  has  been  done  during  the  fiscal  year,  but  the  channel,  which 
is  not  self-maintaining,  having  shoaled  somewhat,  bids  were  on  two 
occasions  invited  for  redredgiug  it.  They  were,  however,  rejected  on 
both  occasions,  and  the  work  will  be  done  with  the  U.  S.  dredge  in  the 
near  future. 
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July  1,  1894,  balance  unexpended $141.95 

Amount  appropriated  by  act  of  August  17,  1894 » 15,000.00 

15,141.95 
June  30,  1895,  amount  expended  during  fiscal  year 79. 24 

July  1, 1895,  balance  unexpended - -•    15,062.71 

(See  Appendix  S  S  4.) 

5.  Humboldt  Harbor  and  Bay^  California. — Before  improvement  the 
entrance  to  the  harbor  was  obstxneted  by  a  bar,  the  channel  over  which 
was  variable  in  position  from  sonthwest  to  northwest  over  a  distance 
of  IJ  miles  in  length  between  its  extreme  southerly  and  northerly  posi- 
tions; it  was  also  variable  in  width  and  depth.  Inside  the  entrance 
were  nomerous  shoals  obstructing  the  channels,  so  that  depths  of  7 
feet  to  Eureka  and  6  feet  to  Areata  and  Hookton  only  existed,  render- 
ing it  difficult  for  vessels  to  reach  the  wharves. 

In  1881  a  project  was  adopted  with  a  view  of  securing,  by  dredging, 
a  channel  13  feet  deep  and  200  feet  wide  to  Eureka  and  one  10  feet  deep 
and  100  feet  wide  to  Areata  and  Hookton.  This  project  was  completed 
in  1884  at  a  cost  of  $80,884.69.  These  channels  have  again  filled  up 
and  will  have  to  be  redredged. 

In  1882  a  further  project  was  adopted  for  improving  the  channel  over 
the  bar  at  the  entrance,  to  fix  it  in  position,  and  improve  its  depth. 
This  was  to  be  done  by  constructing  a  low-tide  jetty  running  out  from 
the  south  spit  in  a  northwesterly  direction  for  a  distance  of  6,000  feet. 
After  commencement  of  work  great  erosion  of  the  north  spit  took  place; 
on  this  account  the  project  was  enlarged  to  embrace  the  construction  of 
a  jetty  on  the  north  spit;  this  latter  was  not  to  be  begun  until  the  com- 
pletion of  the  south  jetty.  Both  jetties  were  to  be  built  up  to  high-tide 
level  and  were  to  extend  seaward  to  the  18-foot  contour.  A  dike  about 
1,500  feet  long  had  been  built  in  1891  to  check  the  scour  on  the  north 
spit.  Erosion  still  continuing,  the  project  was  slightly  modified  in 
1892.  The  modification  consisted  in  relocation  of  the  north  jetty  so  as 
to  make  the  previously  constructed  dike  a  part  of  the  jetty,  and  in 
authorizing  the  building  of  the  north  jetty  out  to  a  point  sufficiently  far 
to  arrest  the  erosion  without  awaiting  the  completion  of  the  south  jetty. 

The  amount  expended  on  the  projects  up  to  June  30, 1894  was  $576,- 
483.59,  of  which  $80,884.69  was  expended  in  dredging  and  $495,598.90 
in  jetty  work. 

The  south  jetty  was  then  3,699  feet  long  and  the  north  jetty  5,178 
feet  long. 

Although  the  jetties  were  far  from  completion  there  was  at  this  time 
a  channel  of  24  feet  in  depth  over  the  bar  opening  in  a  southwesterly 
direction,  and  vessels  had  no  difficulty  in  entering  the  harbor. 

At  the  commencement  of  the  fiscal  year  work  was  in  progress  on  both 
jetties.  On  the  south  jetty  the  work  in  the  early  part  of  the  year  con- 
sisted of  repairing  the  trestle  where  destroyed  or  damaged  by  storms 
dnd  revetting  the  slopes  on  the  channel  side  with  rock  to  prevent  under- 
mining. It  had  been  expected  to  extend  this  jetty,  but  owing  to  the 
depth  of  water  (35  to  50  feet)  at  and  beyond  its  outer  end,  this  plan  was 
abandoned  on  account  of  the  excessive  cost  of  jetty  construction  in  this 
depth  of  water,  especially  when  it  was  believed  that  the  channel  would 
again  shift  and  shoaling  would  take  place  on  the  prolongation  of  the 
jetty  line.  Accordingly  work  ceased  on  this  jetty  and  was  not  resumed 
untU  April,  1895.  When  work  was  recommenced  it  at  first  consisted  of 
repairs  to  the  trestle,  51  bents  of  which  had  been  destroyed  by  storms 
during  the  fall  and  winter.  ^  . 
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By  the  end  of  the  year  the  trestle  had  been  rebuilt  to  bent  230,  a 
length  of  3,682  feet.    Pile  driving  and  enrockment  is  now  progressing. 

Surveys  have  disclosed  the  fact  that  tbe  channel  haa  shift^  to  the 
northward  and  some  shoaling  has  occurred  on  the  prolongation  of  the 
line  of  jetty,  thus  making  extension  work  possible.  This  work  will  be 
commenced  as  soon  a«  the  trestle  repairs  are  completed. 

The  work  on  the  north  jetty  during  the  year  consisted  of  regular 
construction,  the  building  of  spurs  to  protect  the  jetty  from  being 
undermined  and  revetting  the  channel  slopes  for  the  same  purpose. 
During  the  fiscal  year  the  work  on  this  jetty  amounted  to  2,898  feet  of 
trestle,  19,715  cubic  yards  of  brush,  and  197,216  tons  of  stone.  The 
jetty  at  the  close  of  the  year  is  completed  for  6,329  feetj  trestle  is 
complete  to  bent  473,  a  distance  of  7,579  feet. 

The  total  delivery  of  rock  on  both  jetties  for  the  year  is  205,676  tons. 

July  1,  1894,  balance  unexpended $518,016.41 

Amount  appropriated  by  sundry  civil  acfc  approved  March  2,  1895 325, 000. 00 

743,016.41 
June  30, 1895,  amount  expended  during  fiscal  year 300, 244.37 

July  1, 1895,  balance  unexpended 442,772.04 

Julyl,  1895,  outstanding  liabilities $50,594.30 

July  1,  1895,  amount  covered  by  uncompleted  contracts 392, 177. 74 

442,772.04 

(Amount  (estimated)  required  for  completion  of  existing  project 818, 115. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  475, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  S  S  6.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  engineer, 
Maj.  W.  H.  Heuer,  Corps  of  Engineers,  and  reports  thereon  submitted 
through  the  division  engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers: 

1,  Preliminary  examination  of  Feather  River,  Calif ornia,  above  Marys- 
frille. — Major  Heuer  submitted  report  of  examination  October  12, 1894. 
He  considers  that  there  is  no  public  necessity  for  the  improvement  of 
the  Feather  Eiver  above  Marysville,  and  his  views  are  concurred  in  by 
the  division  engineer  and  by  this  office.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Ex.  Doc.  No.  53,  Fifty-third  Con- 
gress, third  session.    (See  also  Appendix  S  8  6.) 

2.  Preliminary  examination  of  Oeorgiana  Riner^  California. — Major 
Heuer  submitted  report  of  examination  November  26, 1894.  It  is  his 
opinion,  concurred  in  by  the  division  engineer  and  by  this  office,  that 
this  locality  is  worthy  of  improvement  to  the  extent  of  removing  snags 
and  overhanging  trees  which  obstruct  navigation.  No  survey  of  the 
river  is  necessary.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Ex.  Doc.  No.  72,  Fifty-third  Congress,  third  session.  ^^See 
aJso  Appendix  S  S  7.) 

3.  Preliminary  examination  of  Mendocino  Harbor,  California, — Major 
Heuer,  under  date  of  February  28, 1895,  submitted  report  of  examina- 
tion. It  is  his  opinion,  concurred  in  by  the  division  engineer  and  by 
this  office,  that  the  harbor  is  not  worthy  of  improvement  by  the  General 
Government.    (See  Appendix  S  S  8.) 

4,  Preliminary  examination  of  American  River,  California,  with  a 
vieto  to  prevention  of  sand  floicing  into  the  Sacramento  lUj^er,  near  the 
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city  of  Sacramento. — The  report  of  the  results  of  this  examination  was 
submitted  by  Major  Heuer  under  date  of  August  12,  1895.  It  is  his 
opinion,  concurred  in  by  the  division  engineer  and  by  this  oflBce,  that 
the  river  is  not  worthy  of  improvement  by  the  General  Government, 
(See  Appendix  8  S  9.) 

5.  Survey  of  Old  River  Branch  of  San  Joaquin  River,  California, — 
Major  Heuer  submitted  report  of  survey  January  9, 1895.  The  i)roject 
proposed  by  him  contemplates  obtaining  a  depth  of  5  feet  in  a  channel 
50  feet  wide  through  the  shoals  between  Naglees  Ferry  and  !Naglee's 
warehouse,  at  an  estimated  cost  of  $2,000.  The  report  was  transmit- 
ted to  Congress  and  printed  in  House  Ex.  Doc.  No.  225,  Fifty-third 
Congress,  third  session.    (See  also  Appendix  S  S  10.) 

6,  Survey  of  Crescent  City  Harbor,  California. — Major  Heuer  sub- 
mitted report  of  survey  January  9, 1895.  He  submits  a  project  for  the 
removal  of  three  rocks  from  this  harbor  and  estimates  that  the  work 
will  cost  $285,000.  At  the  same  time  he  states  that  in  his  opinion  the 
removal  of  these  rocks,  or  either  of  them,  is  not  a  public  necessity ;  the 
expense  of  removing  them  would  be  incommensurate  with  the  advan- 
tages to  be  derived  from  their  removal,  and  hence  with  tlie  present 
amount  of  commerce  the  roadstead  of  Crescent  City  is  not  worthy  of 
improvement  to  the  extent  of  removing  these  rocks,  and  his  recommen- 
dations are  concurred  in  by  the  division  engineer.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  231,  Fifty- 
third  Congress,  third  session.    (See  also  Appendix  S  S  11.) 

Major  Heuer  was  also  charged  with  the  duty  of  making  preliminary 
examinations  of — 

1.  San  Joaquin  River,  Californiaj  above  the  mouth  of  Stanislaus  River, 
with  a  vietc  to  improvement,  including  closure  of  sloughs  to  a  height  suffi- 
cient to  maintain  current  in  main  channel  during  low-water  period, 

2.  Steamboat  Channel,  and  from  junction  thereof  with  Sacramento 
River  to  mouth  of  said  river,  with  a  view  to  improvement,  enlargement  of 
navigable  channel,  and  to  increase  capa^ty  for  flood  discharge. 

The  reports  of  the  results  of  these  examinations  will  be  duly  submit- 
ted when  received. 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  OREGON,  WASH- 
INGTON, AND  IDAHO. 

This  district  was  in  the  charge  of  Capt.  Thomas  W.  Symons,  Corps 
of  Engineers,  having  under  his  immediate  orders  Lieut.  F.  R.  Shunk, 
Corps  of  Engineers  5  Division  Engineer,  Col.  G.  H.  Mendell,  Corps  of 
Engineers. 

1.  Coquille  River,  Oregon  {general  improvement), — Before  improvement 
the  entrance  to  the  Coquille  River  was  considered  very  dangerous.  The 
channel  was  unusually  long,  tortuous,  and  narrow,  skirting  the  south 
headland  and  studded  with  rocks  from  the  bar  to  a  distance  of  one- 
half  mile  inside.  Its  depth  was  only  about  3  feet  at  low  water.  It  was, 
however,  constantly  shifting  and  at  long  intervals  would  break  through 
the  north  spit  and  run  out  to  sea  just  south  of  Racklitif'e  Rock.  At 
such  times  the  channel  was  at  its  best  and  the  entrance  was  compara- 
tively safe;  but  this  condition  never  lasted  long.  The  mean  range  of 
tide  is  4.1  feet. 

The  first  plan  of  improvement  was  to  construct  two  parallel  high-tide 
jetties,  800  feet  apart,  running  out  to  sea  a  sufiBcient  distance  to  scour 
and  maintain  a  channel  with  a  least  depth  of  8  feet  over  the  bar  at  low 
water,  the  north  jetty  to  start  from  Racklifie  Rock  and  the  south  jetty 
from  a  point  inside  the  entrance.    In  1891  the  project  was  changed  to 
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provide  for  an  entrance  width  of  600  feet  instead  of  800  feet.  The  esti- 
mated cost  was  $164,200.  In  1892,  when  $105,000  had  been  expended, 
the  cost  of  completing  the  project  was  reestimated  at  $180,000,  making 
a  total  estimated  cost  of  $285,000. 

The  amount  expended  prior  to  June  30,  1894,  was  $127,934.08, 
including  $6,883.90  expended  for  snagging  on  the  upper  river. 

As  a  result  the  entrance  was  for  considerable  periods  kept  straight, 
with  a  depth  of  8  to  10  feet  at  low  water.  At  other  times  winds  and 
tides  would  heap  sand  into  the  channel,  causing  the  waters  to  spread 
out  and  shoal  or  to  form  a  new  channel,  shallow  and  unfavorably- 
directed  to  the  northward. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $3,537.33. 

A  contract  for  repairing  and  extending  the  south  jetty  was  let  in 
April.  The  contractors  at  the  closts  of  the  year  were  engaged  in 
preparatory  work  at  the  quarry  and  on  repairs  of  connecting  tramway. 

The  conditions  of  the  channel  across  the  bar  during  the  year  were 
more  stable  than  they  had  been  before. 

The  appropriations  amount  to  $150,000. 

July  1,  1894,  balance  unexpended $2,065.92 

Amount  appropriated  by  act  of  August  17, 1894 20,000.00 

22,065.92 
June  30,  1895,  amount  expended  during  fiscal  year 3, 537. 33 

July  1, 1895,  balance  unexpended 18, 528. 59 

July  1, 1895,  outstanding  habilities $150.00 

Julx  1,  1895,  amount  covered  by  uncompleted  contracts 7, 439. 75 

7,589.76 

July  1,  1895,  balance  available 10,938.84 

{Amount  (estimated)  required  for  comnletion  of  existing  project 135, 000. 00 
Amount  that  can  be  profitably  expendea  infiscalvear  en  ding  June  30, 1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  T  1.) 

2.  Coquille  River ^  Oregon^  between  Coquille  City  and  Myrtle  Point — The 
Coquille  is  one  of  the  principal  streams  of  southein  Oregon.  It  is 
navigated  by  coasting  vessels  from  its  mouth  to  Coquille  City,  a  dis- 
tance of  25  miles.  This  portion  of  the  river  at  times  has  been  more  or 
less  obstructed  by  snags,  but  no  serious  shoals  have  formed. 

Above  Coquille  City  river  steamers  ply  as  far  as  Myrtle  Point,  a  dis- 
tance of  12  miles.  It  has  always  been  difficult  to  keep  this  iK)rtion  of 
the  river  open.  The  drainage  area  is  densely  wooded,  and  every  freshet 
brings  down  many  stumps,  logs,  and  trees  j  these  lodge  and  arrest  sedi- 
ment, forming  shoals. 

The  plan  of  improvement  is  to  remove  all  objectionable  snags,  and  to 
contract  the  river  at  certain  shoals  to  a  width  of  50  feet,  in  order  that 
the  shoals  may  scour  away.    The  estimated  cost  was  $26,000. 

Until  the  fiscal  year  ending  June  30, 1893,  this  work  was  done  with 
certain  sums  diverted  from  the  appropriations  for  the  mouth  of  the 
river.  A  total  of  §6,883.90  was  so  expended.  The  act  of  July  13, 1892, 
made  a  separate  ai)propriation  for  the  upper  river.  From  this  dat^e  to 
June  30, 1894,  the  amount  expended  was  §5,000.  A  great  many  snags 
were  removed,  but  while  this  was  of  benefit  to  navigation,  the  river  has 
filled  up  to  a  considerable  extent  with  alluvium,  so  that  its  navigable 
capacity  was  not  increased. 
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The  amount  of  money  expended  during  the  year  ending  June  30, 
1895,  was  $2,804.29. 

During  the  year  375  snags  were  removed,  300  feet  of  new  wing  dam  was 
built,  and  an  extension  made  to  a  wing  dam  previously  constructed. 

A  survey  of  the  river  from  Ooquille  City  to  Myrtle  Point  has  been 
made,  and  from  the  information  thus  obtained  a  revised  project  and 
estimate  of  cost  of  improvement  has  been  submitted  and  approved 
March  14,  1895. 

This  estimate  amounts  to  $43,176.48. 

The  appropriations  amount  to  $10,000. 

Amount  appropriated  by  act  of  August  17,  1S94 $5,000.00 

June  30, 1895,  amount  expended  during  iiscal  year 2,804.29 

July  1,  1895,  balance  unexpended 2,195.71 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 980. 77 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  T  2.) 

3,  Entrance  to  Coos  Bay  amd  Harbor^  Oregon. — Before  improvement 
the  obstructions  at  the  entrance  to  this  harbor  were,  first,  the  sandy 
shifting  outer  bar,  and  second,  the  inner  sandy  shoals  accumulated  by 
the  northwest  winds  of  spring,  summer,  and  autumn. 

The  winds  also  caused  the  north  spit  to  extend  southward,  greatly 
contracting  the  navigable  channel  and  making  the  outer  channel  follow 
the  west  side  of  the  spit  in  a  long  and  tortuous  course  across  the  bar. 
The  channel  would  at  times  break  through  the  north  spit  on  a  line 
whose  general  direction  is  from  Fossil  Point  to  a  point  just  north  of 
Coos  Head.  It  was  then  direct,  its  depth  greatest,  and  vessels  could 
pass  without  trouble.    The  mean  range  of  the  tide  was  5.6  feet. 

A  project  was  adopted  in  1879  to  build,  at  an  estimated  cost  of 
$600,000,  such  a  stone  and  wood  jetty  as  ndght  be  found  best  from  a 
point  250  yards  below  the  northern  extremity  of  Fossil  Point  on  a  line 
toward  the  east  end  of  Coos  Head,  curving  at  its  outer  end  so  as  to 
be  directed  a  little  north  of  the  head.  The  object  was  to  prevent  the 
extension  of  the  north  spit  and  to  open  and  maintain  a  deeper  and  more 
direct  channel  across  the  bar.    This  project  has  been  abandoned. 

The  present  project  is  to  build  two  high-tide  stone  jetties,  one  from 
Coos  Head  and  one  from  the  south  end  of  the  north  spit,  extending 
out  toward  the  bar  and  leaving  an  entrance  about  1,500  feet  wide. 
The  project  also  includes  the  protection  of  the  north  spit  by  planta- 
tions to  prevent  sand  from  blowing  into  the  harbor.  The  estimated 
cost  is  $2,466,412.20.  ^ 

The  amount  expended  prior  to  June  30, 1894,  was  8213,750  on  the  old 
project  and  $327,044.13  on  the  new,  a  total  of  $540,794.13. 

The  north  jetty  tramway  had  been  built  to  a  total  length  of  9,520 
feet,  A  vast  amount  of  sand  had  been  impounded  and  a  minimum 
depth  of  20  feet  at  low  water  maintained  over  the  bar. 

The  amount  expended  during  the  year  ending  June  30,  1895,  was 
$98,593.16. 

The  north  jetty  tramway  was  built  during  the  year  to  the  full  length 
contemplated  in  the  project,  10,368  feet,  and  its  eurockment  well 
advanced.  A  bar  depth  of  from  18  to  21  feet  at  low  water  has  been 
coutinuously  maintained  during  the  year. 
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July  1, 1894,  balance  nnexpenled $7,955.87 

Amount  appropriated  by  act  of  August  17,  1894 95,000.00 

102,955.87 
June  30,  1895,  amount  expended  during  fiscal  year 98, 593. 16 

July  1,  1895,  balance  unexpended 4,362.71 

July  1,  1895,  outstanding  liabilities 475.00 

July  1,1895,  balance  available 3,887.71 

f  Amount  (estimated)  required  for  completion  of  existing  project 2, 036, 412. 20 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 

30,  1897 '. 95,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  T  3.) 

4.  Harbor  at  Coos  Bay,  Oregon  (dredging). — This  is  a  n<  w  work,  the 
first  appropriation  for  it  haviog  been  made  in  the  river  and  harbor  act 
of  August  17,  1894.  The  improvement  contemplates  the  removal  of 
shoals  in  the  upper  part  of  the  bay,  and  its  tributary  sloughs,  which 
interfere  with  navigation.  This  includes  the  construction  of  a  dredger 
and  two  hopper  scows  for  use  on  the  work.  The  original  estimated 
cost  of  .the  project,  based  on  a  survey  made  in  1891,  was  $27,390. 

Since  the  preparation  of  the  original  project  the  conditions  have  so 
materially  changed  at  Coos  Bay  as  to  render  the  project  insufficient 
and  unsuitable.  The  depth  of  channel  through  the  bar  at  the  entrance 
is  greater  than  had  been  expected,  the  ruling  depth  being  now  from  18 
to  20  feet.  The  shoals  covered  by  the  original  project  have  changed 
and  others  have  formed.  The  depth  of  10  feet  through  these  shoaJs 
aimed  at  by  the  project  appears  to  be  under  existing  conditions  insuffi- 
cient. The  project  and  estimate  heretofore  submitted  are  inadequate 
to  the  changed  conditions,  and  a  new  survey,  project,  and  estimate  will 
be  required. 

Plans,  specifications,  and  proposal  for  the  construction  of  the  rfredg- 
iug  machinery  were  solicited  by  public  advertisement;  bids  were  all 
rejected,  owing  to  the  insufficiency  of  the  available  balance  to  construct 
a  dredge  and  auxiliary  plant  suitable  for  the  work. 

The  amount  expended  during  the  fiscal  year  was  847.10. 

The  appropriations  amount  to  $13,000, 

Amount  appropriated  by  act  of  August  17, 1894 $13,  000. 00 

Juno  30, 1895,  amount  expended  during  fiscal  year 47. 10 

July  1, 1895,  balance  unexpended 12,952.90 


(  Amount  (estimated)  required  for  completion  of  existing  project 14, 390. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1806  and  1867. 

(See  Appendix  T  T  4.) 

5,  Umpqua  River ,  Oregon. — Just  below  Scottsburg,  the  head  of  navi- 
gation on  the  Umpqua  Kiver,  there  are  live  sandstone  ledges  12  to  15 
feet  wide,  and  from  1  to  2  feet  below  low  tide,  at  a  low-river  stage. 
They  are  separated  by  pools  about  150  feet  wide  and  5  to  10  feet  deep 
at  low  water.  The  first  plan  of  improvement  submitted  and  approved 
in  1885  was  to  blast  out  a  channel  50  feet  wide  and  3  feet  deep  through 
these  ledges.  The  estimated  cost  was  $4,056.  The  Secretary  of  War 
authorized  the  expenditure  of  $4,685.89,  the  balance  unexpended  of 
the  appropriation  of  ^Vlarcli  3,  1871,  for  improving  the  Umpqua  River 
under  a  previous  project,  which  had  been  abandoned. 
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In  1889,  after  a  further  appropriation  of  $2,000  liad  been  made,  the 
project  was  revised  so  as  to  provide  a  depth  of  4  feet,  and  the  amount 
required  for  its  completion  estimated  to  be  99,000,  in  addition  to  the 
balance  then  available.  It  was  subsequently  found  that  this  estimate 
was  insufficient,  and  the  cost  of  the  project  was  estimated  at  $6^000 
additional,  making  a  total  estimated  cost  of  the  work  $21,685.89. 

The  amount  exi)ended  on  this  project  prior  to  June  30, 1894,  was 
$15,475.58. 

A  large  amount  of  rock  has  been  removed,  but  the  appropriation 
being  exhausted,  the  channel  has  been  left  in  such  a  condition  that  the 
work  done  can  be  of  little  benefit  until  the  entire  project  is  completed. 

About  500  cubic  yards  of  rock  remains  to  be  excavated  to  complete 
the  existing  project. 

The  amount  expended  during  the  year  ending  June  30, 1895,  was 
$122.50. 

The  appropriations  amount  to  $33,500,  of  which  $17,814.11  was 
expended  on  the  abandoned  project,  leaving  $15,685.89  applicable  to 
the  existing  project. 

July  1,  lS94y  balance  unexpended $210.31 

June  30;  1895,  amount  expended  during  fiscal  year 122.50 

July  1, 1895,  balance  unexpended 87.81 

i  Amount  (estimated)  required  for  completion  of  existing  prolett 6, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  5.) 

6.  Mouth  of  Siuslato  River j  Oregon. — ^The  Siuslaw  Eiver  enters  the 
ocean  in  the  midst  of  a  vast,  shifting,  sandy  beach,  without  any  head- 
land or  fixed  point  to  determine  the  location  of  the  entrance  channel. 
The  nnconfined  channel  has  a  range  of  about  1  mile  over  which  it 
wanders.  The  depth  on  the  bar  varies  from  5  to  12  feet  at  low  water, 
and  the  bar  channel  is  very  variable  in  position  and  direction.  At 
times  a  channel  running  nearly  parallel  with  the  coast  is  developed 
inside  the  bar.  This  channel  is  n£H*row,  iU-defijied,  and  dangerous,  as 
boats  have  to  pass  through  it  in  the  trough  of  the  sea.  At  other  times 
there  are  two  channels. 

The  plan  of  improvement  is  to  confine  the  waters  between  high- tide 
brush  and  stone  jetties,  so  located  as  to  direct  the  currents  upon  the 
bar  in  a  direction  practically  perpendicular  to  the  coast.  The  north 
jetty  will  be  4,500  feet  long,  the  south  jetty  3,200  feet  long,  and  they 
are  to  converge  to  an  entrance  600  feet  wide  at  the  crest  of  the  bar. 
The  estimated  cost  is  $700,000. 

The  amount  expended  prior  to  June  30, 1894,  was  $68,651.08.  The 
tramway  was  built  to  a  length  of  3,029  feet  and  partially  enrocked,  but 
the  work  had  not  progressed  sufficiently  to  produce  any  results  of 
importance. 

At  the  close  of  this  period  the  tramway  and  wharf  had  been  badly 
damaged  by  storms  and  landslides. 

The  amount  expended  during  the  year  ending  June  30, 1895,  was 
$2,609.52. 

A  contract  was  made  for  the  repair  and  extension  of  the  jetty  tram- 
way, the  placing  of  brush  mattresses,  and  the  enrockment  of  the  jetty. 
At  the  close  of  the  year  the  contractor  had  but  fairly  commenced  opera- 
tions under  his  contract  and  no  material  benefits  had  resulted. 

The  appropriations  amount  to  $95,000. 
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July  1, 1894,  balance  unexpended $1,348.92 

Amoant  appropriated  by  act  of  August  17, 1894 25,000.00 

26,348.92 
June  30,  1895,  amount  expended  during  fiscal  year 2, 609. 52 

July  1, 1895,  balance  unexpended 23,739.40 

Jnly  1, 1895,  outstanding  liabilities $350.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 11, 252. 50 

11,602.50 

July  1,1895,  balance  available 12,136.90 

(Amount  (estimated)  required  for  completion  of  existing  project 605, 000. 00 
Amount  that  can  be  proti tably  expended  in  fiscal  year  ending  J  nne  30, 1897    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  T  6.) 

7.  Yaquina  Bay,  Oregon. — ^Before  improvement  the  usual  low-water 
depths  over  the  bar  at  Yaquina  Bay  were  from  7  to  8  feet.  There  were 
three  distinct  channels,  known  as  the  North,  Middle^  and  South  chan- 
nels. The  South  Channel  was  the  one  mostly  used,  but  was  rendered 
dangerous  by  rocks.  The  Middle  Channel,  though  free  from  rocks,  was 
little  used,  beingusually  the  shoalest.  The  North  Channel,  besides  being 
long  and  tortuous,  was  so  studded  with  rocks  a«  to  be  considered  unnavi- 
gable.    These  channels  were  constantly  shifting  and  changing  in  depth. 

A  project  was  adopted  in  1881  to  construct  a  stone  jetty  on  the  south 
side,  at  an  estimated  cost  of  $465,000,  in  order  to  cause  the  South 
Channel  to  shoal  up,  and  to  obtain  a  least  high-water  depth  of  17  feet 
in  the  Middle  Channel.  The  jetty  was  to  be  2  feet  above  mean  low 
water,  and  was  to  run  out  to  sea  a  distance  of  2,500  feet  from  low- water 
line.  The  stone  was  to  be  deposited  from  barges,  and  cribs  were  to  be 
used  if  possible.  Both  were  found  impossible,  owing  to  rough  water, 
and  the  jetty  had  to  be  built  from  a  tramway  begun  at  the  high- tide 
line,  making  the  projected  length  about  4,000  feet. 

The  present  project,  adopted  in  1888,  is  to  raise  the  south  jetty  to 
high-tide  level  without  farther  extension,  and  to  build  a  mid-tide  jetty 
on  the  north  side  about  2,300  feet  long  from  the  North  Head  to  a  x>oint 
opposite  the  end  of  the  south  jetty  and  about  1,000  feet  from  it.  This 
project  has  been  modified  to  provide  for  raising  the  north  jetty  to  high- 
tide  level,  and  for  building  five  groins  from  the  south  jetty  toward  the 
channel.    The  estimated  cost  from  the  beginning  is  $755,560.30. 

The  amount  expended  prior  to  June  30, 1894,  was  $626,093.34. 

Both  jetties  had  been  built  to  their  full  length,  but  not  to  the  full 
height  projected.  An  inner  bar  had  formed  inside  the  entrance,  had 
disappeared  later,  and  was  reforming.  It  had  not,  however,  become  an 
obstruction,  but  threatened  to  do  so. 

The  amount  expended  during  the  year  ending  June  30, 1895,  was 
$37,054.40.  The  enrockmeut  of  the  north  jetty  was  continued,  and  the 
south-jetty  trestle  repaired.  Two  groins  connected  with  the  south  jetty 
were  extended  and  partly  enrocked,  with  a  view  of  checking  the  forma- 
tion of  the  inner  bar,  and  are  believed  to  be  effective. 

A  Board  of  Engineers  was  appointed  to  consider  the  subject  of  the 
further  improvement,  and  at  the  close  of  the  year  a  survey,  to  obtain 
a  full  knowledge  of  existing  conditions,  was  in  progress. 

It  is  estimated  that  with  the  balance  available  the  south  jetty  and 
groins  will  be  fully  completed,  and  that  for  the  completion  of  the  north 
jetty  $25,000  will  be  required. 

The  work  has  developed  a  permanent  channel  of  12  to  15  feet  depth 
through  the  bar,  where,  before  there  existed  an  uncertain  and  shift- 
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ing  channel  6  to  7  feet  deep.    The  effects  contemplated  in  the  original 
project  have  been  attained,  and  the  additional  work  remaining  to  be 
done  is  required  to  insure  permanence  to  the  work. 
The  appropriations  amount  to  $685,000. 

Juljl,  1894,  balance  unexpended $8,906.66 

Amount  appropriated  by  act  of  August  17,  1894 50,000.00 

58,906.66 
June  30, 1895,  amount  expended  during  fiscal  year 37, 054. 40 

July  1,1895,  balance  unexpended 21,852.26 

July  1,1895,  outstanding  liabilities $1,000.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 8, 500. 00 

9,500.00 

July  1,1895,  balance  available 12,352.26 

{Amount  ^estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  tnat  can  be proiitabl^  expended  in  fiscal  rear  endine  J une  30, 1897    25, 000. 00 
Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  T  7.) 

8.  Tillamook  Bay  and  Bar^  Oregon. — ^Tillamook  Bay  is  50  miles  south  of 
the  Columbia  River.  Its  tidal  area  is  13.5  square  miles,  the  mean  range 
of  the  tide  being  6.5  feet.  The  channel  over  the  bar  is  one  of  the  safest 
on  the  coast^  as  it  is  direct  pad  shifts  but  little. 

The  bay  at  low  tide  is  reduced  to  three  channels,  running  through 
sand  and  mud  flats.  The  depth  of  water  in  these  channels  is  fair  at 
the  entrance,  but  decreases  to  1  or  2  feet  at  the  head  of  the  bay. 

Tillamook  City,  the  chief  town  on  the  bay,  is  situated  on  Hoquarton 
Slough,  a  tidal  inlet  reached  by  the  middle  channel.  The  other  places 
of  importance  are  on  the  north  channel.  The  only  connection  between 
these  two  channels  is  near  the  mouth  of  the  bay. 

The  plan  of  improvement  is  to  make  a  navigable  pass  between  the 
north  and  middle  channels,  to  deflect  the  waters  of  the  south  into  the 
middle  channel  by  building  a  dike  at  Junction  Bar,  and  to  close  one  of 
the  two  channels  at  Dry  Stocking  Bar  in  Hoquarton  Slough. 

The  estimated  cost  is  $100,000. 

The  amount  expended  prior  to  June  30, 1894,  was  $16,696.90.  Of  this 
amount  $5,700  was  expended  upon  an  obsolete  project,  and  $10,996.90 
under  the  existing  project,  resulting  in  the  construction  of  2,100  linear 
feet  of  dike  at  Dry  Stocking  Bar  and  Junction  Bar  dikes. 

The  amount  expended  during  the  year  ending  June  30,  1895,  was 
$2,593.99.  A  contract  was  let  for  continuing  the  dike  construction, 
and  work  under  this  contract  was  fairly  under  way  at  the  close  of  the 
fiscal  year. 

July  1, 1894,  balance  unexpended $4, 003. 10 

Amount  appropriated  by  act  of  August  17,  1894 16,000.00 

20, 003. 10 
June  30, 1895,  amount  expended  during  fiscal  year 2, 593. 99 

July  1, 18^,  balance  unexpended 17,409.11 

July  1,  1895,  outstanding  liabilities $150.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 12, 225. 67 

12,375.67 

July  1,  1895,  balance  available 5,033.44 

(Amount  (estimated)  required  for  completion  of  existing  project 69, 000. 00 
Amount  that  can  be  profitabl  v  expended  in  fiscal  year  ending  J  une  30, 1897    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  T  8.) 
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9»  Entrance  to  Nehalem  Bay,  Oregon, — Nehalem  Bay  at  high  water  is 
about  2  miles  long  by  IJ  miles  wide  at  the  widest  part,  and  is  connected 
with  the  ocean  by  a  narrow  channel  extending  in  a  southerly  direction 
about  3  miles.  This  channel  varies  in  width  from  1,000  to  2,000  feet  at 
high  tide.  It  is  separated  from  the  ocean  by  a  low  sandy  peninsula 
about  2J  miles  long  and  one-fourth  mile  wide.  The  entrance  channel 
south  of  this  peninsula  is  shifting,  its  northern  and  southern  limits 
being  about  1  mile  apart.  The  channel  across  the  bar  at  the  entrance 
is  ordinarily  5  to  6  feet  deep  at  low  tide. 

The  plan  of  improvement  is  to  hold  the  channel  in  its  southern  position 
by  building  two  high-tide  stone  jetties,  the  northern  starting  from  the 
above-mentioned  peninsula  and  the  southern  from  the  mainland;  these 
to  converge  to  an  entrance  width  of  about  500  feet,  and  then,  if  neces- 
sary, to  run  parallel  for  a  sufficient  distance  to  secure  a  bar  depth  of  8 
feet  at  low  water.    The  estimated  cost  is  1712,338. 

The  amount  expended  prior  to  June  30, 1894,  was  $415.08.  No  work 
was  done  beyond  making  a  survey. 

There  was  no  expenditure  during  the  year  ending  June  30, 1895,  and 
no  results  were  obtained. 

The  appropriation  (1890)  is  $10,000. 

July  1, 1894,  balance  unexpended $9,584.92 

July  1;  1895,  balance  unexpended 9,584.92 

(See  Appendix  T  T  9.) 

10.  Upper  Snake  River ^  Idaho^  between  Huntington  Bridge  and  Seven 
Devils  mining  district — This  portion  of  the  Snake  River  flows  through 
a  deep  canyon,  and  iS'  swift,  with  many  rapids  and  dangerous  rocks. 
The  bed  and  banks  are  hard  basalt  and  granite.  Navigation  is  almost 
impossible. 

The  plan  of  improvement  is  to  remove  rocks  and  reefs  from  a  channel 
150  feet  wide,  and  to  put  in  ringbolts  and  iron  posts  to  assist  boats  in 
lining  up.    The  estimated  cost  is  $80,000. 

The  amount  expended  prior  to  June  30, 1894,  was  $19,251.12.  A  large 
amount  of  rock  was  removed  from  the  channel  through  the  rapids  to  a 
point  3  miles  below  Huntington  Bridge. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
was  $13,696.31.  Work  of  rock  removal  was  prosecuted  during  four  and 
a  half  months  of  the  winter  of  1894  and  1895,  and  the  improvement 
of  the  channel  extended  2^  miles  farther  downstream 

The  appropriations  amount  to  $45,000. 

July  1,1894,  balance  unexpended $748.88 

Amount  appropriated  by  act  of  August  17,  1894 25,000.00 

25,748.88 
June  30,  1895,  amount  expended  during  fiscal  year 13, 696. 31 

July  1, 1895,  balance  unexpended 12,052.57 

July  1,  1895,  outstanding  liabilities 25.00 

July  1, 1895,  balance  available 12,027.57 

i  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  10.) 

11.  Upper  Columbia  and  Snake  rivers^  Oregon  and  Washington. — Under 
the  above  head  are  included  the  continuous  Columbia  and  Snak  rivers 
from  Celilo,  at  the  head  of  The  Dalles,  to  Asotin,  Wash.  The  Upper 
Columbia  and  Snake  form  a  continuous  line  of  river  which  is  navigable. 
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but  broken  by  loan jr  rapids  whiah  sender  navigatk^u  (Uflralt  and  dan- 
fj^ona.  Theae  rapida  are.  in  nearly  eyery  instance  oauoed  by  rocky 
bars,  with  occasional  bowlderfi.  The  cbaunela  before  improvement  were 
crooked  and  narrow,  the  ruling  depth  at  low  water  over  many  of  the 
iMffs  waa  2  to  3  feet,  (md  some  were  praetieally  impaaaablei  at  low  water. 
The  Columbia  waa  navigable  all  the  year  unless  closed  by  ice.  The 
Snake,  however,  was  navigable  only  duxlng  high  water,  for  two  or  three 
months  in  the  spring. 

Before  1877  $120,000  had  been  appropriated  for  the  work  of  improve- 
ment, and  had  been  expended  in  surveys,  and  in  rock  removal  at  the 
priuoiiukl  vaxuda.  In  1877  a  project  was  approved  which  provided  for 
the  removal  of  bowlders  and  reefs,  and  for  scraping  gravel  bars  in  the 
rivers  as  far  as  Lewiston.    The  eatimatad  coat  was  $132,000, 

In  1892  the  upper  limit  of  the  work  wa«  extended  7  miles  to  Asotin, 
Wash. 

The  eonatruotion  of  railway  lines  paralleling  the  river  cansed  the 
navigation  of  these  two  rivers  between  Biparia  and  Gelilo  to  be  aban- 
doned before  1882.  Improvements  on  that  reach  were  consequently 
discontinued,  and  the  subsequent  works  confined  to  the  upper  reach 
between  Siparia  and  Asotin. 

The  poesent  plan  of  improvement  ia  to  remove  bowlders,  gravel  bars, 
and  rock  ledges  from  the  upper  reach,  and  put  in  such  contraction  works 
as  may  be  neeeasary. 

The  estimated  cost  of  the  work  has  not  been  accurately  determined, 
because  of  the  lack  of  continuous  and  full  surveys,  and  because  many 
of  the  obstruotiona  which  it  is  necessary  to  remove  are  continually 
recurring. 

The  amount  expended  on  the  present  pjojeat  prior  to  June  30, 1894, 
was  $165,554.02. 

The  worst  rooks  and  ree^  between  Bipairia  and  Asotin  were  removed, 
with  great  benefit  to  navigation.  At  two  of  the  worst  haics  dikes  were 
built,  which  have  copasiderably  improved  the  channel. 

The  luoAount  expended  during  the  year  ending  June  30, 1895,  was 
$841.47.    The  results  are  about  as  before. 

The  appropriations  amount  to  $276,000. 

JiUy  1,1884,  balanoe  imexp«id«d... $445. 4S 

Amonnt  appropriated  by  aot  of  Angast  17,1894 5,000.00 

a,  445. 48 
Jnne  90, 1895,  amonnt  expended  daring  liscal  year 841. 47 

Jnly  1,1885,  balance  nuexpended 4,604.01 

^ear  ending  June  30, 1897      5, 000. 00 
'  sections  2  of  rivei-  and 
'  simdiy  oivil  act  of  March  3, 1893. 

(See  Appendix  T  T  11.) 

13,  Columbia  Eiver  between  head  of  Book  Island  Rapids  and  foot  of 
Priest  BapidSj  Washington. — This  portion  of  the  Columbia  Eiver  is 
about  60  miles  long.  The  banks  are  precipitous  blufi's,  from  1,000  to 
3,000  feet  high.  The  neighboring  country  is  rocky  and  sterile.  Navi- 
gation is  obstructed  by  Bock  Island,  Cabinet  and  Priest  rapids. 

At  Bock  Island  Eapids  the  river  is  divided  by  a  large  rocky  island. 
The  channel  is  obstructed  by  reefs,  rocks,  sha,rply  prqjecting  points,  and 
exteQsive  gravel  deposits,  which  dam  up  the  water  to  such  an  extent 
that  its  slope  in  escaping  is  very  steep.  The  river  here,  at  a  stage  4 
feet  above  low  water,  has  a  fall  of  10  feet  in  3,000  feet,  and  12 J  feet  in 
8,000  feet.  Digitized  by  GoOqIc 
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At  Cabinet  Bapids  a  mass  of  basalt  projecting  from  the  left  bank 
causes  the  cmrent  to  impinge  upon  the  nearly  vertical  rocks  of  the 
right  bank:  the  channel  is  also  obstructed  by  masses  of  rock.  The  fall 
here  is  10  l^t  in  8,000  feet. 

Priest  Eapids  include  seven  principal  rapids  in  about  10  miles.  The 
total  fall  in  this  distance  is  72  feet  at  low  water  and  63^  feet  at  high 
water.  At  all  these  rapids  the  banks  and  bottom  are  of  hard  and 
jagged  basalt. 

The  plan  of  improvement  is  to  remove  rocks  at  the  three  rapids,  and 
put  ill  iron  posts  and  ringbolts  to  enable  steamers  to  line  up.  The  cost 
of  this  work  was  estimated  at  $550,000,  but  subsequent  study  and  con- 
sideration make  it  practically  certain  that  neither  this  nor  any  other 
sum  in  reason  will  be  sufficient  to  attain  the  object  aimed  at.  In  addi- 
tion, the  project  included  a  survey  from  Bock  Island  Bapids  to  the 
Canadian  boundary. 

The  amount  expended  on  the  river  prior  to  June  30,  1894,  was 
$51,989.39;  on  the  survey,  $10,000. 

The  survey  was  completed  from  the  Canadian  boundary  to  the  mouth 
of  the  Okanogan.  The  worst  obstructions  were  removed  from  the 
channel  at  the  three  rapids,  and  a  number  of  posts  and  ringbolts  put 
in.  The  results  would  have  rendered  navigation  safer  had  there  been 
any  navigation. 

The  amount  expended  during  the  year  ending  June  30, 1895,  was 
$5,385.31.  Of  this  amount  $5,379.90  was  expended  on  the  improvement 
of  the  Columbia  Biver  from  Bock  Island  Bapids  to  Foster  Creek  Bapids, 
Washington,  as  authorized  by  the  river  and  harbor  act  of  August  17, 
1894.  The  remainder  was  expended  prior  to  the  passage  of  that  act  in 
connection  with  office  expenses  and  care  of  property. 

No  work  was  done  under  the  project  and  no  further  results  were 
obtained.  As  the  act  above  referred  to  diverts  the  remainder  of  the 
funds  available  for  the  work  to  improving  the  reach  of  river  from  Bock 
Island  Bapids  to  Foster  Creek  Bapids,  it  is  considered  that  the  project 
for  the  improvement  between  the  head  of  Bock  Island  Bapids  and  the 
foot  of  Priest  Bapids,  is  abandoned. 

July  1, 1894,  balance  nnezpended $8, 010. 61 

June  30;  18^,  amount  expended  during  fiscal  year 5,385.31 

July  1, 1895,  balance  unexpended 2, 625. 30 

(See  Appendix  T  T  12.) 

13.  Columbia  River  from  Rock  Island  Rapids  to  Foster  Creek  Rapidffy 
Washington. — This  is  a  new  work,  and  is  provided  for  by  the  river  and 
harbor  act  of  August  17, 1894,  in  which  authority  is  granted  for  the 
expenditure  on  this  work  of  the  unexpended  balance  of  appropriations 
for  the  Columbia  Biver  between  the  head  of  Bock  Island  Kapids  and 
the  foot  of  Priest  Bapids. 

The  work  consisted  in  rock  removal  from  Bocky  Beach  and  from 
Methow  Bapids,  at  both  places  the  navigation  being  very  much  bene- 
fited. 

The  amount  of  rock  removal  during  the  season  is  estimated  at  4,055 
cubic  yards. 

The  amount  available  for  this  work  was  $8,005.20. 

Of  this  amount  there  was  expended  $5,379.90,  leaving  a  balance  of 
$2^25.30  available  for  future  operations. 

The  unexpended  balance  of  the  appropriation  for  the  improvement 
of  the  Columbia  Biver,  between  the  head  of  Bock  Island  Bapids  and 
the  foot  of  Priest  Bapids,  made  available  for  the  work  blithe  river  and 
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harbor  act  of  August  17^  1894,  was  $8,005.20.  Of  this  amount  $5,379.90 
has  been  expended,  leaving  a  balance  available  of  $2,625.30. 

(See  Appendix  T  T  13.) 

14.  Willapa  River  and  Harbor^  Washington. — Willapa  Harbor,  for- 
merly known  as  Shoalwater  Bay,  connects  with  the  Pacific  Ocean  28 
miles  to  the  north  of  the  entrance  to  the  Columbia  Biver.  The  only 
portion  of  the  harbor  to  which  any  consideration  in  the  way  of  im- 
provement has  been  given  is  that  in  the  vicinity  of  South  Bend,  the 
principal  city  of  the  harbor  and  the  terminus  of  the  railroad  from  the 
main  line  of  the  Northern  Pacific  at  Ghehalis. 

South  Bend  is  situated  near  the  mouth  of  the  Willapa  Biver.  Just 
at  the  upper  limits  of  the  town  the  river  divides  itself  into  a  main 
channel  and  a  secondary  channel,  the  latter  known  as  Mailboat  Slough, 
This  division  of  the  waters  caused  bars  to  form  in  the  main  channel  at 
both  the  upper  and  lower  ends  of  the  slough.  There  were  also  several 
bars  in  the  river  proper  between  South  Bend  and  Willapa  City. 

The  plan  of  improvement  adopted  consists  in  building  a  dike  of 
piles,  brush,  and  stone  across  the  head  of  Mailboat  Slough,  in  order  to 
concentrate  the  ebbing  and  flooding  currents  into  the  main  channel, 
and  thereby  produce  as  great  a  scour  as  possible  on  the  shoals  at  the 
head  and  foot  of  the  slough ;  also  to  dredge  a  channel  100  feet  wide 
and  8  feet  deep,  at  low  water,  through  the  reef,  just  below  Willapa 
City,  and  to  close  Louderback  Slough  with  a  pile,  brush,  and  stone 
dike,  with  the  object  of  compelling  the  currents  to  scour  a  channel 
through  the  bar  into  the  river  at  its  lower  end.  The  estimated  cost  of 
the  work  is  $31,350,  which  has  all  been  appropriated. 

The  act  of  August  17, 1894,  appropriated  $13,350,  and  left  it  discre- 
tionary with  the  Secretary  of  War  to  expend  of  this  amount  $2,500  for 
the  removal  of  obstructions  in  the  North  Biver. 

The  amount  expended  to  June  30,  1894,  was  $17,501.38,  of  which 
$6,318.73  was  expended  in  building  the  Mailboat  Slough  dikes  and 
'$11,182.65  in  the  work  of  excavating  the  shoal  bar  below  Willapa  City. 

The  amount  of  money  expended  during  the  fiscal  year  ending  June 
30, 1895,  was  $3,168.56.  Of  this  amount^  $3,081.51  was  expended  in 
improving  Willapa  Biver  and  Harbor  and  $87.05  on  the  improvement 
of  the  North  Biver. 

The  dike  work  in  the  harbor  and  river  was  completed,  and  the  work 
of  dredging  through  the  shoal  just  below  Willapa  City  was  in  progress 
at  the  close  of  the  fiscal  year. 

The  work  of  removing  the  log  jam  in  the  North  Biver  is  practically 
completed. 

The  money  appropriated  will  fully  complete  the  work  called  for  by 
the  project  and  make  the  requisite  channel  through  the  North  Biver 
obstructions. 

Such  being  the  case,  no  further  estimate  is  submitted. 

July  1, 1S94,  balance  unexpended $498.62 

Amoant  appropriated  by  act  of  Augost  17,  1894 13,350.00 

13,848:62 
June  30,  1895,  amount  expended  daring  fiscal  year 3, 168. 56 

Jnlyl,  1895,  balance  unexpended 10,680.06 

July  1,1895,  ontBtanding  liabilities $1,000.00     - 

July  1, 1895,  amoant  covered  by  nnoompleted  contracts 2, 175. 00 

3,175.00 

Jnlyl,  1895,  balance  available 7,505.06 

(See  Appendix  T  T  U.)  ^^  ^^  Google 
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15.  Grays  Harbor  and  ChehaJU  Biver^  Waghinfftm^^The  Chebaiis 
Kiver  is  the  ehief  tribntary  of  Grays  Harbor.  From  Monteaauo  tx)  the 
bay  there  is  usually  enough  water  for  coasting  vessels,  but  there  are 
four  obstrisctive  ahoals.  At  the  head  of  Grays  Harbor  the  waters 
divide  into  a  north  and  south  channeL  There  is  also  a  middle  channel 
connecting  these  two.    These  divisions  cause  objectionable  shoals. 

The  plan  of  improvement  is  to  remove  tbe  shoals  from  the  river  by 
dredging  and  closing  side  sloughs^  so  as  to  give  a  depth  of  10  feet  at 
half  tide,  and  to  build  pile,  brush,  and  stone  dikes  in  the  barbor,  wholly 
closing  the  middle  channel,  and  closing  the  south  channel  with  the 
ezoeptioB  of  a  gap  1,000  feet  wide  and  about  8  feet  deep,  with  a  view 
to  increasing  the  tidal  flow  through  the  north  channel  and  scouring 
away  Uie  bars. 

The  estimated  cost  is  $150,000. 

The  amount  expended  prior  to  June  30, 1894,  was  $49,574.91. 

The  dike  closing  the  south  channel  had  been  completed  and  that 
closing  the  middle  channel  well  advanced.  The  result  has  been  a  great 
improvement  in  the  north  channel,  there  beiag  an  increase  of  2  feet  in 
depth  over  the  worst  shoaL 

The  amount  expended  during  the  year  ending  June  30,  1895,  was 
$16,217.88.  The  depths  on  the  bar  in  the  north  channel  at  the  head  of 
the  bay  continued  to  increase  until  the  softer  superincumbent  material 
had  been  removed.  A  greater  depth  it  is  judged  can  be  maintained 
after  the  removal  of  the  less  yielding  material.  The  efi'ect  of  the  dikes 
constructed  in  the  Qhehalis  River  is  not  yet  apparent. 

The  work  of  dike  construction  in  the  bay  and  river  as  embodied  in  the 
project  has  been  nearly  completed.  The  dredging  remains  to  be  done. 
iSinoe  the  project  was  formulated  a  branch  line  of  the  Northern  Pacific 
Eailroad  has  paralleled  the  river  and  bay,  and  materially  decreased  the 
navigable  importance  of  the  river,  and  it  is  consequently  questionable 
whether  there  is  at  the  present  time  any  necessity  to  open  the  river  as 
far  up  as  Montesano  for  coasting  vessels. 

The  estimate  of  the  amount  which  can  be  {nrofltably  expended  during 
^he  next  fiscal  year  is  therefore  omitted. 

The  appropriations  amount  to  $75,000. 

Jaly  1, 1894,  balance  unexpended $435.00 

Amount  appropriated  by  act  of  August  17, 1884 35,000.00 

25,425.09 
June  30,  1895^  amount  expended  during  fiscal  year 16, 217. 88 

July  1,  1895,  balance  unexpended 9,307.21 

July  1,  1895,  amount  covered  by  uncompleted  eontracts 4, 500. 00 

July  1, 1895,  balance  wvtiilable 4,707.21 

i  Amount  (estimated)  required  for  completion  of  eodating  projeet 75>  000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barbor  aets  of  1866  and  1867. 

(See  Appendix  T  T  15.) 

'16.  Chehalis  River^  Washington. — The  possible  navigable  i)ortion  of 
the  Chehalis  River  is  ftrom  Claquato  to  the  mouth,  a  distance  of  90 
miles.    This  may  well  be  considered  in  three  sections. 

1.  The  tidal  section  from  the  mouth  to  Montesano,  a  distance  of  15 
miles.  In  this  portion  there  is  a  depth  of  18  feet  at  high  tide.  This 
portion  is  navigable  for  coasting  vessels. 

2,  From  Montesano  to  Elina,  16  miles,  the  rivw  ifl  slightly  affected  by 
the  tides,  and  for  the  most  part  has  water  enough  for  light-draft  boats, 
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but  it  is  obstract^d  bjr  mags  and  faUen  trees,  and  in  summer  there  is  a 
ftcarcity  of  water  on  the  bars. 

3.  Above  Elma  the  river  is  practically  closed  by  snags  and  a  general 
lack  of  water;  it  is  a  soocession  of  pools  and  shoals.  On  many  of  the 
latter  the  depth  is  from  6  to  12  inches  only. 

The  plan  cS^  improvejnent  is  to  remove  snags,  overhanging  trees,  drift 
heaps,  Bhoalfi,  and  other  obstructions  to  navigation  which  may  from  time 
to  time  be  found  in  tlie  portion  of  the  river  regularly  used  by  boats. 
The  cost  of  this  work  is  indefinite. 

The  amount  expended  prior  to  June  30, 1894,  was  $12,503.16.  As  a 
rttfiult  the  river  from  Mcmtesano  to  the  mouth  was  kept  in  a  navigable 
leoiiditian. 

The  amount  expended  duiing  the  year  ending  June  30, 1895,  was 
$496.84.  The  river  from  Montesano  to  the  mouth  was  cleared  of  trouble- 
fiome  Bnags« 

The  appropriations  amount  to  $13,000. 

Jnly  1, 1894,  balaoee  unttxpended $486.84 

JimodOy  1S95,  ainount  expended  during  fiscal  year 496.84 

(See  Appendix  T  T  16.) 

17.  Harbor  at  Olympiaj  Wash. — Qlympia  is  situated  at  the  head  of 
Bndd  Inlet,  which  was  badly  shoaled  up  for  a  distance  8,750  feet  from 
the  city.  Vessels  could  reach  the  city  at  high  tide  only.  To  avoid 
this  inconvenience  long  wharves  had  been  built,  whose  maintenance 
was  very  expensive  on  account  of  the  ravages  of  the  teredo. 

The  plan  of  improvement  is  to  dredge  a  channel  250  feet  wide  and  12 
feet  deep  at  mean  lower  low  water  from  the  heart  of  the  city  at  Fourth 
Street  Bridge  to  deep  water  in  Budd  Inlet.  The  estimat-ed  cost  is 
$275,000. 

The  amount  expended  prior  to  June  30, 1894,  was  $34,982.73.  At  the 
close  txf  that  year  there  was  a  6-foot  channel  extending  from  Foui'th 
Street  Bridge  7,^45  feet  to  deep  water,  with  a  width  of  90  feet  through 
the  Capitol  waterway,  and  from  105  to  125  feet  for  the  remainder  of  the 
tlistance. 

The  amount  expended  during  the  year  ending  June  30, 1895,  was 
$38,953.64.  During  the  3rear  the  channel  was  enlarged  to  200  feet  in 
width,  with  a  depth  of  6  feet  at  low  water  for  the  entire  distanoe  be- 
tween deep  water  and  the  Capitol  waterway.  Also  a  basin  averaging 
800  feet  long  and  450  feet  wide  was  dredged. 

The  appropriations  amount  to  $75,000. 

July  1, 1894,  balance  nnexpenaed $17.27 

Amount  appropriated  by  act  of  Augmst  17, 1894 40,000.00 

40,017.27 
June'SO,  1895,  OHioiitft  expended  duifog  fiaeal  year 88,053.64 

Jaly  1, 1886,  balaooe  unexpended 1,063.63 

{Amount  (estimated)  required  fbr  completion  of  existing  project 200, 060. 00 
Amount  tb  at  oan  be  prontab  iy  oxpended  in  fiscal  year  en£ng  June  30, 1897  40,  .000. 00 
Submitted  in  compliance  with,  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  T  T  17.) 

18,  Waterway  connecting  Puget  Sotmd  with  Lakes  Union  and  Wiuh- 
tn/5f<on.— ^This  is  a  new  work,  and  <M)ntemplates  the  ocmstruotion  of  a 
ship  canal  over  a  part  of  the  route  selected  and  surveyed  under  mtthor- 
ity  of  the  river  and  harbor  act  of  September  19, 1890,  by  a  Board  of 
Engineers  duly  appointed.  The  part  of  the  canal  designed  to  be  con- 
Digitized  by  VjOOQIC 
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structed  will  connect  deep  water  of  Paget  Sound  with  Lake  Washing- 
tou,  passsing  through  Salmon  Bay  and  Lake  Uniou  en  route.  The 
length  of  the  route  is  7.86  miles,  of  which  1.52  miles  passing  through 
Lake  Union  requires  dredging,  but  no  construction  work,  leaving  6.34 
miles  of  waterway  to  be  constructed.  The  plan  provides  for  dredging 
through  the  flats  in  Shilshole  Bay  and  Salmon  Bay,  and  through  the 
shoals  at  the  head  and  foot  of  Lake  Union  and  in  Union  Bay,  an  arm  of 
Lake  Washington,  and  for  cutting  canals  between  the  head  of  Salmon 
Bay  and  Lake  Union  and  between  Lake  Union  and  Union  Bay.  A 
lock  placed  at  the  outlet  of  Salmon  Bay  will  maintain  the  surface  of 
the  water  of  Salmon  Bay  to  the  level  of  that  of  Lake  Union.  A  lock 
between  Lake  Union  and  Union  Bay  will  provide  for  the  difference  of 
level  between  Lakes  Union  and  Washington.  No  deflnit/e  selection 
of  the  route  to  be  adopted  has  yet  been  made  by  Congress.  By  the 
river  and  harbor  act  of  August  17,  1894,  $25,00()  was  appropriated  for 
this  improvement.  This  act,  however,  provided  that  no  part  of  the 
appropriation  should  be  expended  until  the  entire  right  of  way  and  a 
release  from  all  liability  to  adjacent  property  owners  had  been  secured 
to  the  United  States  free  of  cost  and  to  the  satisfaction  of  the  Secre- 
tary of  War. 

In  the  sundry  civil  act  approved  March  2, 1895,  authority  is  given  to 
expend  from  the  appropriation  of  $25,000  the  sum  of  $5,000  in  making 
a  definite  survey  and  location  and  in  preparing  the  papers  necessary  to 
secure  the  right  of  way  to  the  United  States.  This  work  was  com- 
menced on  March  15,  1895,  and  at  the  close  of  the  fiscal  year  was  still 
in  progress. 

The  amount  expended  during  the  3'ear  ending  June  30, 1895,  was 
$2,681.06. 

The  appropriation  amounts  to  $25,000,   * 

Amount  appropriated  by  act  of  Aufjust  17,  1894 $25,000.00 

Jane  30,  1895,  amount  expended  during  fiscal  year 2, 681. 06 

July  1,  1895, balance  unexpended 22,318.94 

July  1;1895,  outstanding  liabilities 800.00 

July  1,  1895,  balance  available 21,518.94 

(See  Appendix  T  T 18.) 

19.  Everett  Harbor,  Washington. — This  is  a  new  work,  the  first  appro- 
priation for  it  having  been  made  in  the  river  and  harbor  act  of  August 
17, 1894. 

Everett  is  situated  on  a  peninsula,  one  side  and  the  end  of  which  is 
bounded  by  the  Snohomish  Kiver  and  the  other  side  by  the  waters  of 
Paget  Sound.  Of  the  water  front  on  Puget  Sound  but  a  small  part 
has  deep  water;  the  remainder  fronts  on  the  tide  flats  which  have  been 
formed  by  the  Snohomish  Kiver. 

A  portion  of  the  river,  forming  the  rear  or  fresh-water  boundary  of 
the  peninsula,  has  navigable  depths  sufficient  for  ^11  ordinary  purposes 
of  commerce,  bnt  below  this,  and  especially  across  the  tide  flats  at  the 
mouth,  the  water  is  shallow  and  great  difficulty  is  experienced  in  getting 
into  the  fresh-water  river  harbor  back  of  the  city. 

The  plan  of  improvement  adopted  for  this  work  provides  for  a  harbor 
basin  in  front  of  the  Everett  peninsula  200  feet  wide,  5,300  feet  long,  and 
26  feet  deep  at  mean  lower  low  water,  and  a  navigable  and  inlet  channel 
100  feet  wide  and  6  feet  deep  at  mean  lower  low  water  from  the  end  of  the 
basin  around  the  peninsula  to  the  head  of  Old  Kiver,  the  material  exca- 
vated in  making  the  basin  and  channel  to  be  deposited  behind  a  dike  or 
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bulkhead  of  piles  and  brash,  built  from  the  lower  end  of  Smiths  Island 
to  the  south  end  of  the  basin  and  ux)on  high  land  and  behind  existing 
dikes  along  the  other  portion  of  the  channel  and  Old  Biver.  The  esti- 
mated cost  of  the  work  is  ♦372,000. 

The  amount  expended  on  the  project  to  June  30, 1895,  was  $84.79. 

The  work  haying  but  fairly  commenced  no  results  of  value  can  yet 
be  claimed. 

The  appropriation  amounts  to  $10,000. 

Amount  appropriated  by  act  of  Angpst  17, 18»4... $10, 000. 00 

JuneBO,  1895,  amount  expended  dunng  fiscal  year 84.79 

July  1,1895,  balance  unen»ended 9,915.21 

July  1,1895,  outstanding  liabilities $100.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 670. 00 

3,770.00 

July  1, 1895,  balance  available 6,145  21 


[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
(See  Appendix  T  T  19.) 

20,  Stcinomish  Sloughy  Washington. — This  is  a  tidal  slough  connecting 
Saratoga  Passage  and  Skagit  Bay  on  the  south  with  Padilla  Bay  on 
the  north.  It  is  an  important  highway  for  the  smaller  class  of  steam- 
boats. In  some  parts,  however,  it  is  shallow  and  crooked,  and  the 
approaches  to  it  are  across  shallow  flats. 

The  plan  of  improvement  is  to  dredge  a  channel  100  feet  wide  and  4 
feet  deep  from  deep  water  in  Saratoga  Passage  across  the  Skagit  Flats, 
through  the  shoals  of  the  slough  proper^  and  a<sross  the  flats  in  Padilla 
Bay  to  deep  water,  and  to  build  dikes  in  Skagit  and  Padilla  bays  to 
direct  the  ebbing  and  flooding  waters  through  the  dredged  channels. 

The  estimated  cost  is  $122,000. 

The  amount  expended  prior  to  June  30, 1894,  was  $23,774.55. 

A  wattled  pile  dike  6,180  feet  long  was  built  and  a  channel  6,120  feet 
long  of  the  specified  dimensions  was  dredged,  connecting  the  southern 
end  of  the  slough  with  deep  water  in  Saratoga  Passage. 

The  amount  expended  during  the  year  ending  June  30,  1895,  was 
$20,486.02. 

As  an  additional  result  there  is  a  channel  dredged  through  Swino- 
mish  Slough  proper,  so  that  at  all  points  between  the  upper  end  of  the 
slotlgh  and  La  Conner  there  is  a  waterway  at  least  100  feet  wide  and  4 
feet  deep  at  low  water. 

The  appropriations  amount  to  $50,000. 

Jnly  1, 1894,  balance  unexpended $1,225.45 

Amount  appropriated  by  act  of  Angust  17,  1894 25, 000. 00 

26,225.45 
Jane  30,  \S9o,  amount  expended  daring  fiscal  year 20,486.02 

July  1, 1895,  balance  unexpended 6, 739. 43 

(  Amount  f  estimated)  required  for  completion  of  existing  project 72, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  T  20.) 
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21.  Puget  Sound  and  its  trtbvbary  waters^  if'&shingion. — ^ThiB  work  was 
formerly  known  as  the  ^^improireiDent  of  Bkagit,  Btillagaamisli,  Nook- 
sack,  Snohomish,  and  Snoqaahnie  rivers,  Washington." 

These  rivers,  in  their  original  conditfOn,  had  enough  water  for  st^ateer 
navigation,  and  were  the  chief  highways  of  the  country,  but  were 
obstmdted  by  snags,  Mien  tree^,  and  log  Jams.  About  their  mouths 
were  large  areas  of  shallow  water  with  tortuous  chaniiBls,  often 
obstructed  by  drift. 

The  plan  of  improvement  is  to  remove  snags,  logs,  fallen  trees,  and 
other  obstruetions  to  navigation*    For  this  purpose  a  mag  boat  with  ^ 
complete  outfit  has  been  provided,  which  goes  from  one  river  to  another ' 
as  necessity  requires.    The  cost  of  this  work  is  indefinite. 

The  amount  expended  prior  to  Jane  30, 1894,  was  $82,048.18.  Ko  i>er- 
manent  results  were  aimed  at  or  obtained.  The  constantly  recurring 
obstructions  require  to  be  periodically  removed.  The  rivers  were  kept 
open  and  navigation  rendered  much  safer. 

The  amount  expended  ^luring  the  year  ending  June  30, 1895,  was 
$5,775.28. 

A  great  number  of  obstructions  were  removed  and  navigation  thereby 
greatly  benefited. 

The  appropriations  amount  to  $98,500. 

July  1, 1894,  balance  unexpended 92,451.82 

Amovnt  appropriated  by  act  of  Angnst  17,  iS94 14,000.00 

16,451.82 
June 30, 1895,  amdmit  expended  during  fiscal  year  5,775.28 

July  1, 1805,  bB}andie  nnerpended 10,676.54 

July  1, 1805, ontstanding  liabilities 160.00 

July  1, 1895,  balance  available 16, 516. 54 

i  AmemntlflMit  oanbe  profitably  exnrondedin^scal  yearending  Jane30, 1897    15, 080. 00 
<  Submitted  in  compliance  witb  reoniremente  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  T  21.) 

EXAMINATIONS   AND    SITRVEYS   MADE    IN    COMPLIANCE    WITH    RIVER 
AND    HARBOR    ACT   OF   AUGUST  17,  1894. 

The  preliminary  examinations  and  surveys  of  the  following  l<lGalities, 
required  by  the  act  of  August  17, 1894,  were  made  by  the  local  eiigineer, 
Oapt.  T.  W,  Symons,  Corps  of  Engineers,  and  reports  tbereon  submitted 
through  the  division  engineer,  Ool.  G.  H.  Memdell,  Corps  of  Engineers: 

i.  Preliminary  examination  of  Umpqua  River,  Oregon,  from  Soottsburg 
to  Elkton  Rapids. — Gapl^ain  S^^monR  submitted  report  of  examination 
January  1, 1895.  In  his  opinion,  concurred  in  by  the  division  engineer 
and  by  this  oflSce,  the  locality  is  not  worthy  of  improvement  by  the  Gen- 
eral Gfovernment.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Ex.  Doc.  No.  229,  Fifty-third  Congress,  third  session.  (See 
also  Appendix  T  T  22.) 

2.  Preliminary  examination  of  Taquina  Bay,  Oregon^  for  increased 
depth. — ^Captain  Symons  submitted  report  of  examination  January  1, 
1895.  It  is  his  opinion  and  that  of  the  division  engineer,  eonourred  in 
by  this  office,  that  the  locality  is  not  worthy  of  fhrther  imi)Tovement  by 
the  iieneral  Government.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  227,  Fifty-third  Congress,  third  session* 
(See  also  Appendix  T  T  23.) 
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8.  PreUmmaty  &i6WmhitLtUm  of  QuiUapiite  H(irhor  amd  Ritm,  Wu^k- 
ingion. — Captain  Symons  sabmitted  report  of  exaininatioii  January  1, 
1^5.  Ill  his  opinion,  the  river  and  harbor  are  worthy  of  improvein^nt 
to  the  extent  of  oloBing  the  existing  entrance  and  opening  the  former 
entrance  of  the  river  into  Qnillaynte  Harbor;  the  division  enghieer 
regards  Qnillaynte  Harbor  as  worthy  of  improvement  by  t^e  General 
Oovemtnent;  the  views  of  these  officers  are  concnrred  in  by  thisottioe. 
It  is  estimated  that  it  will  cost  $200  to  make  the  requisite  survey  and 
prepare  plans  and  estimate  for  the  work  of  improvement.  The  report 
was  transmitted  to  Oongress  and  printed  in  House  Ex.  Doe.  Ko.  236, 
Fifty-third  Oongress,  third  session.    (See  also  Appendix  T  T  24.) 

4,  Prelmnimury  examination  ttf  Clallam  Bay^  Washington^  toWi  a  ti&w 
to  its  improvement  as  a  harbor  of  ref^e. — C^tain  Symons  submitted 
report  of  examination  January  1, 1895.  It  is  his  opinion  and  that  of 
the  division  engineer,  concurred  in  by  this  office,  that  this  improvement 
18  not  worthy  of  being  undertaken  by  the  General  Governm«nt.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No. 
226,  Fifty-third  Congress,  third  session.    (See  also  Appendix  T  T  26.) 

5.  Preliminary  ejeamination  from  Hoods  Oanal^in  Puget  Saundy  Wash- 
ington, to  North  Bayj  in  said  Sound,  with  a  view  of  constructing  a  water- 
way and  channel  between  the  two  bodies  of  water  at  %he  most  praeticaMe 

glaoe,  of  sufficient  depth  to  be  navigable  for  all  classes  of  vessels. — Oaptain 
ymons  submitted  report  of  examination  January  1, 1805,  He  is  of 
the  opinion  that  ^he  slight  advantages  to  be  derived  from  the  proposed 
wa^rway  and  channel,  combined  with  its  enormous  cost,  render  the 
improvement  unworthy  to  be  undertaken  by  the  United  States  (Govern- 
ment at  the  present  time;  and  the  division  engineer  regards  this 
loeality  fts  not  worthy  of  improvement.  Their  views  are  coneurred  in 
by  this  office.  The  report  was  transmitted  to  Oongress  and  printed  in 
House  Ex.  Doc.  Ko.  240,  Fifty-third  Congress,  third  session.  (See  also 
Appendix  T  T  26.) 

6\  Preliminary  examination  ofBellvngham  Bay,  Washington. — Captain 
Symons  submitted  report  of  examination  January  1, 1895.  In  regard 
to  the  shealing  in  the  northwestern  portion  of  the  bay  about  the  mouth 
of  Nooksack  Eiver,  Captain  Symons  states  that — 

While  it  seems  desirable  aird  advisable  to  make  a  stinrey  to  determine  the  amount 
and  rate  of  shoaling  and  to  arrive  at  a  satisfactory  and  definite  niiderstanding 
thereof,  I  am  not,  irith  my  present  knowledge,  of  the  opinion  that  in  this  particular 
feature  BeUingbam  Bay  is  worthy  of  improvement  by  the  General  Government. 

He  is  of  opinion,  however,  concurred  in  by  the  division  engineer  and 
by  this  office,  that  the  locality  is  worthy  of  improvement  to  the  extent 
of  removing  Starr  Bock.  It  is  estimated  that  a  survey  necessary  for 
the  preparation  of  project  for  removal  of  Starr  Kock,  with  estimate, 
will  cost  9100. 

The  cost  of  a  survey  to  determine  the  extent  of  shoaling  over  the 
entire  area  of  the  bay  is  estimated  at  $1,000. 

The  report  was  transmitted  to  Oongress  and  printed  in  House  Ex. 
Doc.  No.  228,  Fifty-third  Oongress,  third  session.  (See  also  Appendix 
T  T  27.) 

7,  Preliminary  examination  of  Okanogan  River,  Washi/ngton,  from 
mouth  io  he€kd  of  navigation. — Oaptain  Symons  submitted  report  of  exam- 
ination January  1, 1895.  It  is  bis  opinion  that  the  locality  is  worthy 
of  improvement  by  the^  Greneral  GoverniEDeiit,  and  his  views  are  con- 
curred in  by  the  division  engineer  and  by  tiiis  office.  It  is  estimated 
that  the  survey  of  the  river,  on  which  to  base  a  project  for  its  improve- 
ment, will  cost  $1,000.    The  report  was  transmitted  to  Oongress  and 
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printed  in  House  Ex.  Doc.  No.  238,  Fifty-third  Congress,  third  session. 
(See  also  Appendix  T  T  28.) 

5.  Preliminary  examination  of  Flathead  River  ^  from  Columbia  FallSj  in 
Montana^  to  its  mouth  at  Flathead  Lake,  and  from  its  outlet  on  the  south 
at  Flathead  Lake  to  the  Clarks  Fork  of  the  Columbia  River. — ^The  rejwrt 
of  results  of  this  examination  was  submitted  by  Captain  Symons  under 
date  of  August  5, 1895.  It  is  his  opinion,  concurred  in  by  Colonel  Men- 
dell,  the  division  engineer,  and  by  this  oflBce,  that  the  only  portion  of 
the  river  that  is  worthy  of  improvement  by  the  General  Government 
is  that  part  between  Demarsville  and  Flathead  Lake,  and  that  between 
these  limits  it  is  worthy  of  improvement  to  the  extent  of  removing 
troublesome  snags.  No  survey  is  necessary  to  preparation  of  project 
with  estimate  of  cost  of  improvement.    (See  Appendix  T  T  29.) 

9.  Preliminary  examination  of  Pend  cP  Oreille  River j  from  Flathead 
Lake  to  Jocko  Station,  Montana. — The  item  in  the  river  and  harbor  act  of 
August  17, 1894,  providing  for  this  examination,  was  probably  inserted 
through  misapprehension  due  to  a  confusion  of  names  of  the  rivers  in 
that  section  of  the  country,  as  the  waterway  between  the  points  named 
and  to  its  junction  with  the  Missoula  is  called  Flathead  River.  The 
examination  provided  for  by  the  act  is  therefore  included  in  the  above- 
mentioned  report  on  that  river.    (See  Appendix  T  T  29.) 

10.  Preliminary  examination  of  North  River j  Washington,  from  its 
mouth  in  Willapa  Bay,  upward  25  miles. — Eeport  of  the  results  of  this 
examination  was  submitted  by  Captain  Symons  under  date  of  April  23, 
1895.  It  is  his  opinion,  concurred  in  by  Colonel  Mendell,  the  division 
engineer,  and  by  this  office,  that  the  river  from  its  mouth  for  25  miles 
upward  is  worthy  of  improvement  by  the  General  Government.  It  is 
estimated  that  a  survey  necessary  for  preparation  of  plan  of  improve- 
ment, with  estimates,  will  cost  $750.    (See  Appendix  T  T  30.) 

11.  Preliminary  examination  of  Kootenai  River  from  Jennings,  in  Mon- 
tana, to  the  international  boundary,  with  a  view  of  removing  rocks  and 
obstructions  in  the  canyon  above  the  town  of  Jennings, — The  report  of  the 
results  of  this  examination  was  submitted  by  Captain  Symons  under 
date  of  August  5, 1895.  It  is  his  opinion,  concurred  in  by  the  division 
engineer  and  by  this  office,  that  the  river  is  worthy  of  improvement  by 
the  General  Government  to  the  limited  extent  outlined  by  the  law.  It 
is  estimated  that  the  survey  necessary  to  the  preparation  of  plan  and 
estimates  of  improvement  will  cost  $500.    (See  Appendix  T  T  31.) 

12.  Survey  at  Port  Orford,  Oregon. — Captain  Symons  submitted  report 
of  survey  January  30, 1895.  He  submits  estimates  for  the  construc- 
tion of  wharves  for  commercial  shipping  purposes  as  follows,  the  greater 
cost  providing  a  larger  enrockment:  Graveyard  Point  Wharf,  $168,366 
and  $203,366;  NeUys  Point  Wharf,  $195,888  and  $308,388. 

Captain  Symons  states  that — 

If  the  Nellya  Point  Wharf  be  bnilt  without  the  Graveyard  Point  Wharf  it  wUl  cost, 
in  addition  to  the  above,  $62,000  for  railroad  to  quarry,  locomotives,  oars,  qnarry 
outfit,  and  wharf  derrick.  This  would  make  the  Nellys  Point  Wharf  cost^  with  the 
smaU  enrockment,  $257,888,  and  with  the  large  enrockment^  $370,388. 

The  division  engineer  states  that — 

It  is  not  plain  that  the  harbor  would  be  improved  to  any  great  extent,  if  at  all,  by 
one  or  both  of  the  piers  extended  from  the  promontories  Graveyard  and  Kelly, 
neither  of  which  is  in  topography  weU  suited  for  commercial  operations. 

The  report  was  transmitted  to  Congi^ess  and  printed  in  House  Ex. 
Doc.  No.  313,  Fifty-third  Congress,  third  session.  (See  also  Appendix 
T  T  32.) 
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13.  Survey  of  Coos  River ^  Oregon. — Captain  Symons  submitted  report 
of  survey  January  1, 1895.  The  plan  of  improvement  proposed  by  him 
provides  for  removing  all  snags  which  are  troublesome  or  liable  soon 
to  become  so  and  to  clear  the  bowlders  from  a  selected  channel  way 
through  the  shoals  50  feet  in  width.  The  total  estimated  cost  of  the 
work  is  $5,000.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Ex.  Doc.  No.  237,  Fifty-third  Congress,  third  session.  (See 
also  Appendix  T  T  33.) 

14.  Survey  ofAlsea  River ^  Oregon. — Captain  Symons  submitted  rei)ort 
of  survey  January  1, 1895.  The  project  submitted  by  him  proposes  the 
improvement  of  the  downstream  navigation  of  the  river  at  the  higher 
stages  from  the  forks  to  the  head  of  tide  by  the  removal  of  rocks  and 
other  obstructions,  at  an  estimated  cost  of  $3,000.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  235,  Fifty- 
third  Congress,  third  session.    (See  also  Appendix  T  T  34.) 

15.  Survey  of  Nestucca  River,  Oregon^  from  town  of  Woods  to  the 
ocean. — Captain  Symons  submitted  report  of  survey  January  1, 1895. 
He  submits  a  project  for  the  removal  of  a  rocky  reef  which  forms  a 
dangerous  obstruction  at  the  entrance  to  Nestucca  Bay,  at  an  estimated 
cost  of  $6,000,  and  states  that— 

No  estimate  is  made  for  the  improvement  of  the  river  between  the  cannery  and 
the  town  of  Woods,  it  fnrnishing  now  fairly  good  facilities  for  navigation  with 
small  boats,  and  the  situation  being  such  as  to  render  it  extremely  dimciilty  if  not 
impossible,  to  make  any  betterment  of  a  marked  and  permanent  character. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Ex. 
Doc.  No.  224,  Fifty-third  Congress,  third  session.  (See  also  Appendix 
T  T  35.) 

16.  Survey  of  NooJcsacJc  River,  Wdshingtan. — Captain  Symons  sub- 
mitted report  of  survey  January  14, 1895.  He  states  that  the  great 
trouble  with  the  navigation  of  the  river  is  at  its  mouth  and  submits 
alternative  plans  for  improvement  at  that  point,  at  an  estimated  cost  of 
$25,000  under  either  plan.  He  further  states  that  if  the  mouth  could 
be  opened  and  kept  open  the  expense  of  keeping  the  river  itself  free 
from  snags  could  properly  be  borne  by  the  general  appropriation  for 
Bua*gging  in  Puget  Sound  and  tributary  waters,  and  no  estimate  is 
therefore  made  for  this  work.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Ex.  Doc.  No.  276,  Fifty-third  Congress,  third 
session.    (See  also  Appendix  T  T  36.) 

17.  Plan  and  estimates  for  improvement  of  Kootenai  River,  Idaho, — 
Captain  Symons  submitted  report  of  survey  January  1, 1895,  The 
plan  of  improvement  prox)osed  by  him  contemplates  i*emoval  of  snags 
and  overhanging  trees  from  the  river  between  Bonners  Ferry  and  the 
international  boundary  line,  at  a  total  estimated  cost  of  $5,000.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No. 
233,  Fifty-third  Congress,  third  session.    (See  also  Appendix  T  T  37.) 

18.  Survey  of  Orays  Harbor  and  its  bar  entrance,  Washington,  with  a 
view  to  the  improvement  of  its  channels. — The  results  of  this  survey  were 
submitted  by  Captain  Symons  in  his  report  of  March  20, 1895,  in  which 
he  proposes  the  construction  of  a  single  high  tide  rubble-stone  jetty, 
founded  on  Point  Hanson  and  extending  from  the  receiving  wharf 
25,500  feet  out  to  sea,  for  the  purpose  of  concentrating  and  directing 
upon  the  bar  in  a  fixed  location  sufficient  of  the  ebbing  and  flooding 
waters  to  scour  across  the  bar  a  permanent  channel  of  ample  depth  for 
all  purposes  of  navigation.  In  the  opinion  of  Captain  Symons  the  plan 
proposed  would  give  a  permanent  bar  channel  with  an  ordinary  depth 
of  at  least  24  feet  at  the  mean  of  the  lower  low  waters.  The  estimated 
cost  of  this  work  is  $1,000,000.  rr^r^n]r> 

'         '  Digitized  by  VjOOQIc 


460         REPORT  OP   THE   CHI£F   OF   ENGINEERS,  U.  S.  ARMY. 

Colonel  Mendell,  the  divisiou  engineer,  in  Awarding  tbe  r^brt  of 
Oaptain  Symons,  dissented  witli  the  local  officer  in  his  opinion  as  to  the 
sufficiency  of  a  single  jetty  to  secnre  the  desired  channel  at  this  locality, 
and  Captain  Symons  was  accordingly  requested  to  submit  a  further 
report  upon  the  subject,  which  he  did  under  date  of  May  22, 1895.  In 
this  supplementary  repoit  Captain  Symons  adheres  to  the  opinion 
expressed  in  his  report  of  March  20.  He  has,  however,  laid  down  in 
dotted  lines  upon  his  map  the  north  jetty  about  as  outlined  by  Colonel 
Mendell,  and  submits  an  estimate  amounting  to  $1,368,309  as  the  cost 
of  this  additional  work.  In  forwarding  this  second  report  Colonel  Men  • 
dell  recommends  the  project  of  improvement  by  two  jetties,  their  exact 
location  to  be  determined  upon  final  approval  of  plans.  I  concur  m 
the  opinion  of  Colonel  Mendell  and  in  the  estimate  of  $2,363,309.  (See 
Appendix  T  T  38.) 

19.  Survey  of  Columbia  River,  Washingtimy  from  Book  Island  Rapids 
to  the  Okanogan  River. — ^Bex)ort  of  the  results  of  this  survey  was  sub- 
mitted by  Oaptain  Symons  under  date  of  May  22,  1895.  He  states 
that  the  river  throughout  this  reach  has  ample  water  for  all  purposes 
of  navigation,  and  t^e  only  impediments  consist  in  the  swift  currents, 
combined  in  some  instances  with  rocks  which  are  dangerous  only  by 
reason  of  the  swift  currents,  which  render  maneuvering  difficult  and 
uncertain.  The  obstructions  can  be  avoided,  however,  by  careful  pilot- 
ing, and  the  strong  currents  oan  be  steamed  without  lining  and  with- 
out much  risk  of  damage,  excepting  at  certain  stages  in  three  places, 
namely,  Methow  Rapids,  Entiat  Bapids,  and  Eocky  Beach. 

The  improvement  proposed,  with  estimates  of  cost  of  the  work,  is  as 
follows: 

Rock  removal  at  Methow  Rapids $7,950 

Boom  at  Entiat  Rapids 1, 037 

Rock  removal  at  Rocky  Reach 3/000 

Work  on  eight  minor  gravel  bars 8, 060 

Total 19,687 

The  river  and  harbor  act  of  August  17, 1804,  contains  an  item  allow- 
ing the  expenditure  of  the  balance  of  the  appropriation  made  for  the 
improvement  of  the  river  between  Rock  Island  Bapids  and  Priest 
Eapids  in  impiroving  this  stretch  of  the  river  from  Bock  Island  Bapids 
to  Foster  Creek  Bapids,  which  latter  is  just  above  the  mouth  of  tbe 
Okanogan  Biver.  The  amount  thus  rendered  available  was  $8,005.02. 
Deducting  this  from  the  total  amount  of  the  estimate  leaves  $11,981.80 
as  the  amount  required  to  carry  to  completion  the  project  now  sub- 
mitted.   (See  Appendix  T  T  39.) 

rMTROVEMENT  OF  WILLAMETTE  AND  LOWER  COLTJMBIA  RIVIBRS  AKD 
THEIR  TRIBUTARIES,  OREGON  AND  WASHINaTON. 

This  district  was  in  the  charge  of  Maj.  James  C.  Post,  Corps  of  Engi- 
neers, with  Lieut.  Harry  Taylor,  Corps  of  Engineers,  under  his  imme- 
diate orders;  Division  ES[igineer,Col.G.  H.  Mendell,  Corps  of  Engineers. 

1.  Mouth  of  Golwnbia  River,  Oregon  and  W(hshi7bgton. — The  prqject  for 
this  work  was  adopted  in  1884,  and  contemplated  securing  and  main- 
taining a  channel  depth  of  30  teet  across  the  bar  at  the  mouth  of  the 
river  by  the  construction  of  a  jetty  to  extend  from  the  shore  near  Fort 
Stevens  across  Clatsop  Spit  in  the  direction  of  a  point  about  3  miles 
south  of  Cape  Disappointment,  the  ultimate  length  and  height  of  the 
work  to  be  determined  from  the  effect  produced  during  construction. 
The  jetty  was  to  be  built  of  rubble  and  random  blocks  of  stone  of  large 
size  resting  upon  mattresses  of  brush,  ^         , 
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Prior  to  eommoDoing  the  work  of  oonstmetion  in  1885  the  channel 
or  ehanaels  across  the  bar  varied  both  in  location  and  depth,  the  latter 
being  usually  from  19  to  21  feet,  while  the  channels,  from  one  to  three 
in  namber,  shifted  through  nearly  180^  from  Gape  Disappontment  to 
Point  Adams. 

In  March,  1893,  the  success  of  t^  project  having  been  practically 
assured,  the  question  as  to  the  length  and  height  of  the  completed 
jetty  was  referred  to  a  Boai^  of  Bngiueers,  who  concluded  that  the 
existing  length  of  4^  miles  was  sufficient,  but  recommended  that  it  be 
raised  at  the  inshore  end  to  a  height  of  12  ^et  above  mean  levd  of  the 
lower  low  watem,  sloping  to  la  feet  1|  miles  tront  shore,  and  thence  to 
4  feet  above  this  datum  at  the  outer  end.  The  Board  also  recommended 
the  eoBStruction  of  ftmr  groins  or  spurs  on  the  channel  side  to  accel- 
erate the  accumulation  of  sands  on  this  side,  and  thus  add  to  the 
stabiHty  of  the  work. 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  3(),  1894,  was  $1,669,331.10.  Up  to  this  time  the  jetty 
had  been  raised  to  its  completed  height  for  10,000  feet  at  the  outer  end 
and  for  1,420  feet  at  the  inshore  end.  Between  these  portions  the 
height  varied  from  7.5  feet  above  low  water  at  station  150  to  10  feet 
above  low  water  at  station  40.  The  height  for  2,200  feet  at  the  outer 
end  bad,  however,  been  reduced  from  1  to  4  feet  as  the  result  of  heavy 
gales  in  the  latter  part  of  1893,  and  the  elevated  railwi^y  fer  1,800  feet 
at  the  outer  end  had  also  been  practically  destroyed.  Two  of  the  four 
groius  recommended  by  the  Board  had  also  been  constructed. 

During  the  year  ending  June  30, 1895,  136,900.1  tons  of  rock  was 
added  to  the  jetty,  which  was  raised  to  its  completed  height  for  a 
length  of  about  3|  miles  (station  53  to  station  230).  Groins  Nos.  3 
and  4,  each  1,000  feet  long,  were  also  finished,  and  the  main  line  of  the 
jetty,  with  the  exception  of  about  700  feet  at  the  inshore  end,  where 
somid  additional  rock  is  still  required,  was  completed.  An  elevated 
track  for  use  in  constructing  the  shore  revetment  has  been  built,  and 
the  mattress  work  for  foundation  of  this  revetment,  which  has  a  total 
length  of  3,676  feet,  has  been  nearly  finished. 

fundings  taken  in  May  and  June,  1895,  show  that  there  is  now  a 
direct  channel  over  the  bar  seven-eighths  of  a  mile  wide  and  30  feet 
deep  at  low  water,  and  that  for  a  width  of  one-half  mile  the  low- water 
channel  depth  is  at  least  31  feet. 

July  1, 1894,  balance  unexpended $18,168.90 

Araomit  appropriated  by  act  of  August  17,  1894 338,180.00 

356,348.90 
Jona  30, 1895,  amount  expended  during  fiscal  year 167, 726. 36 

July  1,  1895,  balance  unexpended 188,622.54 

July  1, 1895,  outstanding  liabilities $21,296.56 

July  1,  1896,  amount  covered  by  uncompleted  contracts 36,  859. 16 

68,156.71 

July  1,  1895,  balance  available 130,466.83 

(See  Appendix  U  U  1,) 

2.  Columhia  and  Loicer  Willamette  rivers  below  Porthmdj  Or  eg. — 
The  project  for  improving^  these  rivers,  adopted  in  1877  and  modified  in 
1801,  eontem]>lates  securing  a  channel  from  Portland  to  the  sea  having 
a  low-water  depth  of  25  feet.  Prior  to  commencing  the  improvement 
the  low- water  depth  of  the  channel  was  from  10  to  15  feet  in  the  shoalest 
Ijlaces.  Up  to  1891  this  depth  had  been  increased  to  10  feet  by  the 
construction  of  dams  at  Swan  Island  Chute,  at  Willamette  Slough,  and> 
at  other  sloughs  in  the  Willamette  liiver  near  its  mouth,  and  of  a  dike 
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at  St.  Helens  and  dams  at  Burke  Slough  and  Martin  Slough  in  the 
Columbia  Kiver,  the  effect  of  these  works  being  aided  by  dredging  and 
bank  protection  where  most  needed. 

Since  the  modification  of  the  project  so  as  to  secure  a  channel  depth 
of  26  feet,  dikes  have  been  built  by  the  port  of  Portland  at  St,  Johns 
and  Post-Office  bars  in  the  Willamette  Eiver,  and  at  Walkers  Island, 
Snag  Island,  and  Cathlamet  Bay  in  the  Columbia  Riyer.  This  corpo- 
ration has  also  dredged  the  channel  at  Swan  Island  and  Post-Office  Bar 
in  the  Willamette  Kiver,  and  in  the  Columbia  Hiyer  at  the  mouth  of 
the  Willamette,  at  St.  Helens,  at  Martins  Island,  at  Walkers  Island, 
and  in  Cathlamet  Bay,  removing  a  total  of  320,241  cubic  yards  of 
material  at  these  points. 

The  work  done  by  the  United  States  has  consisted  in  extending  the 
dike  at  St.  Helens,  in  constructing  a  dike  at  Martins  Island,  in  the 
Columbia  River,  in  dredging  the  channels  of  both  rivers  at  various 
places,  and  the  removal  of  snags  wherever  necessary. 

In  September,  1893,  as  a  result  of  these  improvements,  deep-draft 
vessels  were  for  the  first  time  able  to  pass  fully  loaded  from  the  docks 
in  Portland  to  the  sea,  thus  avoiding  the  previous  heavy  expense  for 
lightering. 

The  net  amount  expended  on  this  improvement  by  the  United  States 
to  the<;lose  of  the  fiscal  year  ending  June  30, 1894,  was  $1,025,610.87, 
of  which  $803,^30.41  was  expended  under  the  projects  adopted  in  1877 
and  extended  in  1891. 

During  the  year  ending  June  30, 1895,  the  dike  at  Martins  Island 
has  been  thoroughly  repaired,  and  dredging  has  been  carried  on  to 
maintain,  and,  as  far  as  practicable,  to  increase  the  depth  of  the  chan- 
nel from  Portland  to  the  sea,  the  total  quantity  of  material  removed 
being  423,372  cubic  yards.  In  the  W^illamette  dredging  was  done  at 
Post  Office  Bar  and  at  the  mouth  of  the  river,  and  in  the  Columbia 
River,  on  the  bars  at  Hunters  Point,  at  Martins  Island,  at  Pillar  Rock, 
at  Walkers  Island,  and  opposite  Astoria. 

Vessels  drawing  20  feet  can  now  pass  over  the  shoalest  places  at  low 
water,  and,  by  taking  advantage  of  the  tides,  vessels  drawing  23  feet 
or  more  can  come  to  Portland  without  difficulty. 

Jnly  1, 1894,  balance  unexpended $4, 754. 13 

Amount  appropriated  by  act  of  August  17;  1894 50,000.00 

54,754.13 
June  30,  1895,  amount  expended  during  fiscal  year 30, 088. 85 

July  1, 1895,  balance  unexpended 24, 665. 28 

July  1,1895,  outstanding  liabilities 2,405.06 

July  1, 1895,  balance  available 22, 260. 22 

{Amount  (^estimated)  required  for  completion  of  existing  project 572, 464. 00 
Amount  tuat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  U  2.) 

3.  Columbia  River  between  Vancouver^  Wash,^  and  the  mouth  of  Tiil- 
Jamette  River. — The  project  for  this  improvement,  adopted  in  1892,  pro- 
vides for  the  construction  of  a  low  dam  across  the  slough  on  the  Oregon 
side  of  Hayden  Island  to  increase  the  volume  of  water,  and  by  the  addi- 
tional scour  to  remove  a  troublesome  bar  in  the  main  channel. 

The  dam  was  built  under  contract,  but  the  contractors  having  failed 
to  close  a  gap  of  about  60  feet  near  the  island  end  the  contract  was 
annulled  in  February,  1894,  at  which  time  the  gap  had  been  greatly 
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widened  by  scour  from  the  head  of  the  island.  The  funds  on  hand 
being  insufficient  for  the  proper  completion  of  the  work,  a  contract  was 
made  for  so  repairing  the  dam  as  to  provide  against  further  iryury  by 
floods. 

The  work  done  under  this  latter  contract,  prior  to  the  flood  of  1894, 
was  principally  confined  to  revetting  the  bank  at  the  head  of  the  island 
to  prevent  further  scour,  but  during  the  flood  this  revetment  was 
entirely  destroyed,  and  it  was  considered  useless  to  attempt  further 
repairs  with  the  funds  on  hand. 

Work  during  the  fiscal  year  has  consisted  in  dredging  the  bars  on 
the  north  side  of  the  island  for  the  relief  of  navigation,  the  depth  on 
these  bars  having  been  increased  from  9  feet  to  13  feet  at  low  water. 

July  1,1894,  balance  unexpended $4,120.83 

June  30^  1895,  amount  expended  daring  fiscal  year 3, 361. 53 

July  1, 1895, balance  unexpended 759.30 

July  1, 1895;  outstanding  liabilities 267.15 

July  1, 1895,  balance  available 492.15 

(See  Appendix  U  TJ  3.) 

4.  Canal  at  the  OotScadeSy  Golumhia  River j  Oregon.— The  object  of  this 
improvement,  the  project  for  which  was  adopted  in  1877  and  subse-. 
quently  modified  in  1880  and  1886,  was  to  provide  for  navigation 
between  the  lower  and  middle  portions  of  the  Columbia  River,  the  plan 
being  to  construct  a  canal  at  the  upper  end  of  the  reach  of  4^  miles 
where  the  river  flows  through  a  narrow  gorge  in  the  Cascade  Mountains, 
this  canal  to  be  3,000  feet  long,  with  a  lock  to  overcome  the  low- water 
fall  of  24  feet  in  this  distance,  and  to  provide  for  navigation  up  to  a 
stage  of  20  feet  above  low  water,  and  to  remove  the  rocks  ficpm  the 
rapids  below  so  that  this  portion  of  the  reach  might  be  navigable  at  all 
ordinary  stages  of  the  river. 

The  improvement  of  the  rapids  had  been  completed  and  considerable 
progress  made  in  constructing  the  canal  and  lock,  by  hired  labor,  when, 
under  authority  conferred  by  the  river  and  harbor  act  of  July  13, 1892, 
which  appropriated  $326,250  for  the  work,  a  contrJtct  for  completing 
the  improvement  was  entered  into  with  Messrs.  J.  G.  &  I.  N.  Day. 

This  contract,  which  was  approved  January  24, 1893,  provided  that 
the  sum  appropriated,  less  engineering  expenses,  should  be  earned 
within  one  year  from  date  of  its  approval,  and  that  the  amount  of  each 
subsequent  appropriation  should  be  earned  within  one  year  from  the 
date  at  which  it  was  made.  The  total  liability  to  be  incurred  under 
contract  was  limited  by  the  act  to  the  sum  of  $1,419,250,  "  exclusive  of 
the  amount  herein  and  heretofore  appropriated." 

The  sundry  civil  act  of  March  3, 1893,  appropriated  the  further  sum 
of  $1,239,653  for  continuing  the  improvement,  with  the  proviso  that 
not  more  than  three-fourths  of  this  appropriation  should  be  expended 
during  the  fiscal  year  ending  June  30, 1894. 

In  January,  1894,  the  time  for  completing  the  contract  under  the 
appropriations  already  made  was  fixed  at  March  3,  1895,  and  a  further 
extension  of  time  to  March  3, 1896,  was  granted  in  February  last. 

Preliminary  work  under  the  contract  was  begun  in  March,  1893. 
Actual  construction  was  begun  on  the  12th  of  October  following  and 
has  been  continued  to  the  present  time,  except  that  work  was  inter- 
rupted by  high  water  for  four  months  in  1894  and  for  two  weeks  in 
1895. 

During  the  fiscal  year  just  ended  27,050  cubic  yards  of  concrete  and 
17,230  cubic  yards  of  stone  masonry  were  laid,  and  18,483  cubic  yards 
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of  rock  and  81,946  cubic  yards  of  loose  material  were  excavated.  The 
lower  giiard  gates  and  the  lower  lock  gates  have  beea  completed  and 
the  upper  gu^rd  gates  are  in  place.  The  upper  lock  gates^  for  which 
the  material  is  on  hand,  are  yet  to  be  put  in  place.  The  vertical  waUs 
of  the  canal  below  the  lock  are  about  completed,  the  walls  of  the 
lock  are  practically  finished,  and  the  vertical  walls  of  the  canaJ  above 
the  upper  guard  gate  are  about  completed,  except  where  the^  are  inter- 
rupted by  the  upper  bulkhead.  The  paving  of  the  slopes  is  also  well 
advanced. 

Subsequent  to  the  flood  of  1894  some  modifications  of  the  project  were 
racommeuded  by  the  officer  in  charge  so  as  to  provide  for  the  security 
of  the  work  in  case  of  a  recurrence  of  the  unprecedented  high  water  of 
that  year;  and  it  having  been  demonstrated  that  steamers  can  ascend 
the  rapids  to  the  mouth  of  the  canal  at  stages  Boiuch  higher  than  w^^s 
originally  contemplated,  modifications  were  also  proposed  by  which  the 
canai  could  be  made  available  for  the  passage  of  boate  at  all  the  stages 
during  which  it  can  be  reached.  This  matter  was  submitted  to  a  Board 
of  Officers  of  the  Corps  of  Engineers,  whose  report^  dated  October  18, 
1894,  was  printed  in  Senate  Ex.  Doc.  No.  26,  Fifty-third  Congress,  third 
session.  It  is  also  submitted  herewith.  It  is  estimated  that  the  pro- 
posed modifications  will  cost  1^13,360,  and  it  would  be  of  great  advan- 
tage to  the  work  if  this  sum  were  appropriated  for  the  next  fiscal  year. 
Congress,  however^  by  the  act  of  July  13,  1892,  limited  the  oontract 
liability  of  the  United  States  for  this  work  to  $1,745,500,  and  the  esti- 
mate submitted  for  the  fiscal  year  1897  isfbr  the  balance  of  this  amount 
remaining  unappropriated. 

July  1, 1894,  balance  unexpended $1, 233, 353. 38 

June  90,  1896,  amonnt  expended  darin^^  fiscal  year 640, 998. 44 

July  1, 1805,  balance  unexpended 592, 354.  d4 

July  1,  1895,  outstanding  liabilities $18, 462. 57 

July  1,  1895,  amount  covered  by  uncompleted  contracts 5(J9, 998. 47 

588,401.04 

July  1,  1895,  balance  available 3,893,90 

Amonnt  (estimated)  required  for  completiou  of  existing  project 413, 380. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 179,897,00 

Submitted  in  oomplianoe  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  U  4.) 

5.  Columbia  River  at  Three  Mile  Bapids,  and  the  can^truction  and 
equipment  of  a  boat  railway  from  the  foot  of  The  Dalles  Rapids  to  the 
head  of  Celilo  Falls,  Oregon  and  Washington. — Pursuant  to  the  require- 
ments of  the  river  and  harbor  act  of  August  17, 1894,  which  appropriated 
$100,000  for  this  improvemeut,  the  line  of  the  proposed  boat  railway  has 
been  definitely  located.  It  begins  at  Big  Eddy  and  terminates  above 
Celilo  Falls,  and  has  a  total  length  of  9  miles.  The  line  as  located  is 
considered  most  favorable,  having  but  4  curves,  each  of  one-half  degree, 
and  the  maximum  grade  being  but  13^  feet  per  mile.  The  low-water 
lifts  at  the  up}>er  and  lower  terminals  are  62  feet  and  77  feet,  respectively. 

Negotiations  have  been  commenced  for  securing  the  right  of  way  and 
the  right  to  the  use  of  lauds  for  the  purposes  of  the  boat  railway,  bat 
the  prices  named  by  the  principal  land  owners  being  considered  exces- 
sive, it  has  been  determined  to  acquire  the  right  of  way  by  condemna- 
tion. In  the  case  of  but  two  small  tracts  have  the  prices  demanded  by 
the  owners  been  considered  reasonable.    In  these  oases  the  proposals 
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have  been  accepted.    Further  proceedings  for  acquiring  the  right  of 
way  are  now  in  charge  of  the  Department  of  Justice. 

It  is  now  believed  that  the  boat  railway  can  be  thoroughly  con- 
structed and  equipped,  and  that  the  work,  including  the  improvement 
of  Three  Mile  Rapids,  can  be  completed  for  the  amount  estimated  by 
the  Board  of  Engineers  in  1892,  viz,  $2,264,467. 

Amonnt  appropriated  by  act  of  August  17,  1894 $100,000.00 

June  30,  lo95,  amonnt  expended  during  fiscal  year 3, 341 .  10 

July  1,  1895,  balance  unexpended 96,658.90 

July  1,  1895,  outstanding  liabilities 150.00 

July  1, 1895,  balance  available 96,508.90 

Amount  (estimated)  required  for  completion  of  existing  project 2, 264, 467. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 '. 100,000.00 

Submitted  in  compliamse  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  U  6.) 

6.  Willamette  River ^  above  Portland^  and  Yamhill  River ^  Oregon, — ^At 
the  time  of  the  adoption  of  the  present  project,  in  1878,  the  mouth  of 
the  Yamhill  River,  40  miles  above  Portland,  was  the  head  of  low-water 
navigation,  with  a  draft  of  2J  feet.  Above  this  point  the  controlling 
depth  was  but  1  foot. 

The  project  of  1878  contemplates  the  improvement  of  the  river  by 
the  removal  of  obstructions  and  the  construction  of  dikes  to  contract 
the  waterway  at  shoal  places,  so  as  to  secure  a  navigable  channel  for 
light-draft  boats  from  Portland  to  Eugene,  a  distance  of  172  miles. 
This  project  was  extended  in  1892  to  include  the  removal  of  obstruc- 
tions in  the  Yamhill  River  from  its  mouth  to  McMinnville,  and  by  the 
river  and  harbor  acts  of  1892  and  1894  allotments  of  $3,000  and  $2,000, 
respectively,  were  made  for  this  purpose  from  the  appropriations  for 
improving  Willamette  River  above  Portland. 

The  amount  expended  on  this  project  to  the  close  of  the  fiscal  year 
ending  June  30,  1894,  was  $150^28.61,  of  which  $2,907.65  was  for 
removing  obstructions  in  Yamhill  Kiver. 

During  the  past  year  snagging  operations  have  been  continued  from 
Portland  to  Eugene  on  the  Willamette  River  and  to  McMinnville  on 
the  Yamhill  River. 

The  act  of  August  17, 1894,  provided  that  $8,000  of  the  sum  appro- 
priated, or  so  much  thereof  as  might  be  necessary,  should  be  expended 
at  Corvallis,  where  it  was  feared  that  a  new  channel  might  be  formed, 
which  would  leave  this  place  some  distance*inlaud.  This  allotment  has 
been  expended  in  constructing  a  revetment  for  bank  protection  in  the 
bend  below  the  town,  the  total  length  of  the  work  being  4,300  feet. 

July  1,  1894,  balance  unexpended $3,426.25 

Amount  appropriated  by  act  of  August  17,  1894 23,000.00 

26, 426.  25 
June  30,  1895,  amount  expended  during  fiscal  year 14, 272. 28 

July  1,  1895,  balance  unexpended 12,153.97 

July  1,  1895,  outetandiug  liabilities 790.40 

July  1, 1895,  balance  available 11,363757 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    25, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  U  U  6.) 
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7.  Oowlitz  River,  Washington, — Prior  to  the  adoption  of  the  project 
for  improving  this  river  in  1882  the  ruling  low-water  depth  to  Toledo, 
30  miles  above  the  mouth,  was  14  inches. 

The  project  contemplated  the  removal  of  sand  bars  and  other  obstruc- 
tions, such  as  rocks,  snags,  and  overhanging  trees,  to  a  point  50  miles 
from  the  mouth,  at  a  cost  of  $5,000  for  the  iirst  year  and  an  annual 
expenditure  of  $2,000  for  maintenance  thereafter.  In  pursuance  of 
this  project,  work  has  been  done  up  to  Toledo,  to  which  point  a  low- 
water  depth  of  30  inches  has  been  secured,  and  the  usual  season  of 
navigation  has  been  increased  by  one  month. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1894,  was  $20,379.61. 

During  the  last  fiscal  year  the  channel  of  the  river  below  Toledo  has 
been  cleared  of  obstructions,  and  the  bank  in  the  bend  just  below  this 
town  has  been  revetted  for  a  length  of  2,000  feet  to  secure  it  against 
further  erosion  and  to  maintain  the  channel  in  ite  present  favorable 
position.    The  cost  of  the  revetment  was  $1.42  per  linear  foot.    . 

The  officer  in  charge  estimates  that  $3,000  can  be  profitably  expended 
on  this  improvement  in  the  fiscal  year  1897. 

July  1, 1894,  balance  unexpended •.... $1,620.39 

Amount  appropriated  by  act  of  August  17,  1894 3,000.00 

4, 620. 39 
June  30, 1895,  amount  expended  during  fiscal  year 3, 287.  47 

July  1, 1895,  balance  unexpended 1,332.92 

(  Amountthatcanbeprofitably expendedinfiscalyearending  June30, 1897      3, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  TT  U  7.) 

6.  Youngs  and  KlasJcuine  riversj  Oregon, — The  improvement  of  these 
rivers  was  sufficiently  advanced  in  1891  to  give  a  channel  depth  at 
high  tide  of  7  feet  from  the  mouth  of  Youngs  Eiver  to  the  cutoflF  7 
miles  above,  and  via  this  river  to  Kamm's  Wharf,  on  the  Klaskuine 
Eiver,  the  total  length  of  the  improvement  being  9  miles. 

The  amount  expended  on  this  improvement  to  June  30,  1895,  is 
$1,222.47.    No  further  appropriation  is  recommended. 

July  1,  1894,  balance  unexpended $3*^.  53 

July  1,  1895,  balance  unexpended 377.53 

(See  Appendix  U  U  8.) 

9.  Gauging  waters  of  Columbia  Biver,  Oregon  and  Washington. — The 
object  of  this  gauging  is  to  obtain  data  for  use  in  connection  with  the 
improvement  of  the  river  and  to  supply  information  to  persons  inter- 
ested in  its  navigation. 

The  total  amount  expended  for  this  purpose  to  June  30, 1894,  was 
$5,000.  During  the  last  year  but  one  gauge — that  at  Astoria — has 
been  in  operation. 

An  estimate  of  $1,000  for  continuing  the  work  is  submitted  by  the 
officer  in  charge. 

Amount  appropriated  by  act  of  Augaat  17, 1894 $1, 000. 00 

June  30, 1895,  amount  expended  during  fiscal  year 361. 00 

July  1, 1895,  balance  unexpended 649. 00 

July  1, 1895,  outstanding  liabilities 57. 00 

July  1, 1895,  balance  available 592.00 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897      1, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  TTTJ  9.)  r^  i 
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EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  OF  AUGUST  17,  1894. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  act  of  August  17,  1894,  were  made  by  the  local  engi- 
neer, Mjy.  James  0,  Post,  Corps  of  Engineers,  and  reports  thereon  sub- 
mitted through  the  division  engineer,  Ool.  G.  H.  Mendell,  Corps  of 
Engineers: 

J,  Preliminary  examination  of  Clatskanie  River j  Oregon^  from  mouth 
to  town  of  Olatskanie, — Major  Post  submitted  report  of  examination 
February  7, 1895.  He  is  of  opinion  that  the  river  is  worthy  of  improve- 
ment by  the  General  Government  and  states  that  it  is  believed  that  suf- 
ficient data  have  been  obtained  for  the  preparation  of  an  estimate  of 
the  cost  of  the  proposed  work.  His  views  are  concurred  in  by  the 
division  engineer  and  by  this  office.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  330,  Fifty-third  Congress, 
third  session.    (See  also  Appendix  U  U  10.) 

J9.  Preliminary  examination  of  Tualiton  River  to  HillshorOj  Oreg.^  and 
to  the  head  of  navigation, — ^Major  Post  submitted  report  of  examination 
February  13, 1895.  He  does  not  deem  this  river  worthy  of  improvement 
by  the  General  Government,  and  his  opinion  is  concurred  in  by  the  divi- 
sion engineer  and  by  this  office.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Ex.  Doc.  No.  344,  Fifty-third  Congress,  third  ses- 
sion.    (See  also  Appendix  U  U  11.) 

3»  Preliminary  examination  of  Lewis  River ^  Washington^  from  La 
Center  to  its  mouthy  with  a  vieio  of  deepening  the  channel  and  improving 
the  navigation. — Major  Post  submitted  report  of  examination  February 
8, 1895.  He  states  that  it  would  be  a  great  benefit  to  navigation  if  the 
depth  on  the  shoals  between  the  forks  and  La  Center  could  be  increased 
to  2  feet  at  low  water,  or  to  the  same  depth  as  exists  upon  the  shoals  in 
the  river  below  the  junction,  and  it  is  his  opinion,  concurred  in  by  the 
division  engineer  and  by  this  office,  that  this  locality  is  worthy  of 
improvement  by  the  General  Government  to  this  extent.  It  is  esti- 
mated that  a  survey  of  the  river  from  the  Columbia  Eiver  to  La  Cen- 
ter, for  preparation  of  project  and  estimate  of  cost  of  improvement, 
would  cost  $600.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Ex.  Doc.  No.  331,  Fifty-third  Congress,  third  session.  (See 
also  Appendix  U  TJ  12.) 

4.  Survey  of  Yamhill  River ^  Oregon^  up  to  the  town  of  McMinnville^ 
with  a  view  of  improving  the  same  by  looks  and  dams  or  otherwise. — ^The 
report  of  the  results  of  this  survey  was  submitted  by  Mjyor  Post, 
March  6, 1895,  in  which  he  estimates  that  the  lock  and  dam  and  other 
necessary  work  for  making  the  river  navigable  to  McMinnville  for  a 
draft  of  3i  feet  during  the  entire  year  will  cost  $69,000. 

Under  the  provisions  of  the  river  and  harbor  act  of  July  13, 1892,  a 
preliminary  examination  was  made  of  this  river  from  its  mouth  to 
McMinnville,  for  slack- water  navigation  by  lock  and  dam  at  Lafayette, 
and  the  report  of  the  local  engineer,  Maj.  Thomas  H.  Handbury,  Avas 
submitted  by  the  Chief  of  Engineers  to  the  Secretary  of  War  with 
letter  of  December  17, 1892  (see  Annual  Report  of  the  Chief  of  Engi- 
neers for  1893,  p.  3531),  in  which  he  uses  the  following  language: 

Mi^oT  Handbary  states  that  it  does  not  appear  that  the  present  or  prospective 
commerce  of  the  river  or  that  the  anticipated  rednction  in  railroad  freight  rates  at 
shipping  points  along  its  course  are  of  sufficient  importance  to  the  General  Govern- 
ment to  warrant  that  it  enter  upon  a  project  for  tne  further  improvement  of  the 
river  by  a  lock  and  dam  at  Lafayette  or  any  other  more  suitable  place  along  its 
course. 
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The  diTifiion  engineer^  in  forwarding  the  report  to  this  office,  expresses  the  opinion 
that  the  river  is  not  worthy  of  the  degree  of  improvement  necessary  to  give  slack- 
water  navigation  as  far  as  Lafayette,  and  I  concor  in  his  views. 

The  report  of  Major  Post  of  the  results  of  the  survey  provided  for 
by  the  river  and  harbor  act  of  August  17, 1894,  is  submitted  herewith. 
(See  Appendix  U  U  13.) 

5.  Survey  of  Columbia  River y  Oregon,  heloiv  Tongue  Pointy  by  way  of 
the  southern  channel^  in  front  of  Astoria, — The  results  of  this  survey 
were  submitted  by  Major  Post  in  his  report  of  May  25, 1896.  The  pres- 
ent project  for  improvement  of  the  Columbia  and  Willamette  rivers 
between  Portland  and  the  sea  contemplates  securing  a  low- water  depth 
of  25  feet  throughout  this  distance.  The  south  channel  in  front  of 
Astoria  is  a  necessary  part  of  this  deep  channel  and  its  improvement 
was  proposed  when  the  project  was  submitted  in  1891.  A.t  that  time 
there  was  but  little  work  considered  necessary  in  o^der  to  obtain  the 
required  depth  in  this  channel,  and  only  a  small  itenl^^for  dredging  at 
this  locality  is  included  in  the  estimate,  but  the  deterharation  of  the 
channel  developed  by  the  present  survey  renders  addil^onal  work 
necessary,  and  it  is  j^roposed  in  making  the  improvement  ]<K)  open  a 
waterway  in  front  of  Astoria  25  feet  deep  and  250  feet  wi(re  at  the 
bottom,  in  accordance  with  the  general  project  for  the  river.  Tois  will 
include  opening,  by  dredging,  a  more  direct  channel  of  these  dimensions 
from  Tongue  Point  to  below  the  wreck  of  the  Sylvia  de  Grasse  ancfsthe 
•  removal  of  the  outer  portion  of  the  Sylvia  de  Grasse  ledge.  This  wc 
will,  it  is  estimated,  cost  $121 ,55a    (See  Appendix  U  U  14.) 

Major  Post  was  also  charged  with  the  duty  of  making  survey  of  ^ 
Willamette  River  from  Portland  to  Eugene,  Oreg.,  the  report  of  the 
results  of  which  will  be  duly  submitted  when  received. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS 

AND  HARBORS. 

For  examinations,  surveys,  and  contingencies  of  rivers  and  harbors 
an  appropriation  of  $200,000  should  be  made,  as  follows: 

For  exaiiiinationRy  sarveys,  and  contingencies,  and  for  incidental  repairs  for  rivers 
and  harbors,  for  which  there  may  be  no  special  appropriation;  for  expenses  con- 
nected with  tlie  inspection  of  bridges  reported  as  obstructions  to  navigation,  the 
service  of  notice  required  in  such  cases,  and  the  location  of  harbor  lines  as  required 
by  the  act  of  September  19, 1890 ;  and  for  expenses  connected  with  the  examinations 
and  reports  by  officers  of  the  Corps  of  Engineers  and  by  boards  of  engineers,  upon 
plans  for  bridges  authorixed  by  law  to  be  constructed,  and  upon  bridge  bUls,  reports 
on  which  may  be  called  for  by  Congress,  $200,000. 

SUPERVISION    OF   THE    HARBOR    OF    NEW    YORK. 

The  supervisor  of  the  harbor  during  the  year  was  Lieut.  Commander 
Daniel  Delehanty,  United  States  Navy. 

The  office  of  supervisor  of  the  harbor  of  New  York  was  created  by 
act  of  Congress  approved  June  29,  1888,  entitled  <*An  act  to  prevent 
obstructive  and  injurious  deposits  within  the  harbor  and  adjacent 
waters  of  New  York  City  by  dumping  or  otherwise,  and  to  punish  and 
prevent  such  offenses."  This  act  has  been  amended  by  section  3  of  the 
act  of  August  17,  1894,  entitled  "An  act  making  appropriations  for 
the  construction,  repair,  and  preservation  of  certain  public  works  on 
rivers  and  harbors,  and  for  other  purposes,"  by  which  amendment  the 
functions  and  powers  of  the  officer  have  been  greatly  enlarged.  Addi- 
tional duties  are  also  conferred  on  the  supervisor  by  section  2  of  the 
last-named  act. 
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Under  the  provisions  of  section  6  of  the  act  of  Jime  29, 1888,  a  line 
officer  of  the  Navy  is  designated  to  discharge  the  duties  created  by  the 
act  un4ler  the  direction  of  the  Secretary  of  War.  On  May  23, 1889, 
the  Secretary  of  War  directed  that  ail  communications  in  connection 
with  these  duties  should  be  addressed  to  him  through  this  office,  and 
on  February  1, 1890,  he  further  directed  that  the  powers  conferred  upon 
him  by  the  act  should  be  exercised  through  the  Chief  of  Engineers. 

The  report  of  Lieutenau  tCommander  Delehanty,  describing  the  opera- 
tions in  his  charge  for  the  fiscal  year  ending  June  30, 1895,  is  submitted 
as  Appendix  V  V. 

Ustimates  for  the  fiscal  year  endhig  June  30j  1897. — ^The  estimate  of 
funds  required  for  this  service  for  the  fiscal  year  ending  June  30, 1897, 
is  given  in  the  above  mentioned  report,  as  follows: 

For  pay  of  inspectors,  deputy  inspectors,  office  force  and  expenses  of  office, 

and  maintenance  of  launches  ^dire,  Alerif  and  LooXrou^ $18,000 

For  pay  of  crew  and  maintenance  of  steamer  Nimrod 10, 000 

For  pay  of  crew  and  maintenance  of  steamer  Argua 10, 000 

For  pay  of  crew  and  maintenance  of  steamer  Daniel  S.  Lamani 12, 000 

For  pay  of  crew  and  maintenance  of  one  steam  tug  under  construction. . .  .     12, 000 

Total 62,000 

MISSISSIPPI   RIVER  COMMISSION. 

The  Mississippi  River  Commission,  constituted  by  act  of  Congress  of 
June  28, 1879,  is  in  charge  of  the  imi)rovement  of  Mississippi  River 
between  the  mouth  of  the  Ohio  River  and  the  Head  of  the  Passes  and 
of  surveys  of  the  entire  river. 

The  Commissioners  during  the  past  fiscal  year  were:  Col.  C.  B,  Com- 
stock,  Corps  of  Engineers,  president  (to  February  3, 1895),  and  Lieut. 
Col.  G.  L.  Gillespie,  Corps  of  Engineers,  since  February  13, 1895  (presi- 
dent since  February  15, 1895) ;  Lieut.  Col.  Charles  R.  Suter,  Corps  of 
Engineers;  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers;  Henry  L. 
Whiting,  assistant,  United  States  Coast  and  Geodetic  Survey ;  B.  M. 
Harrod,  Robert  S.  Taylor,  and  Henry  Flad. 

The  report  of  the  Commission  upon  the  operations  under  its  charge 
during  the  fiscal  year  ending  June  30, 1895,  is  submitted  as  Appendix 
WW. 

Estimates  for  the  fiscal  year  ending  June  30, 1897. — ^The  following  esti- 
mates of  funds  required  for  carrying  on  the  works  under  its  charge  for 
the  year  ending  June  30, 1897,  are  submitted  by  the  Commission: 

For  improving  Mississippi  River  from  Head  of  the  Passes  to  the  mouth 
of  the  Ohio  River,  including  salaries,  clerical,  office,  tr;»veling  and 

miscellaneous  expenses  of  the  Mississippi  River  Commission $8, 000, 000 

For  improving  harbors  at — 

New  Madrid,  Mo 60,000 

Memphis,  Tenn 72,000 

Greenville,  Miss 150,000 

.   Delta  Point,  Louisiana 150,000 

Natchez,  Miss., and  Vidalia^La 885,000 

New  Orleans,  La 800,000 

For  improvement  at  head  of  Atchafalaya  and  mouth  of  Red  River, 

Louisiana 300,000 

Total 4,417,000 

MISSOURI    RIVER    COMMISSION. 

The  Missouri  Eiver  Commission,  constituted  by  act  of  Congress  of 
July  5, 1884,  is  in  charge  of  the  improvement  and  surveys  of  the  Mis- 
souri River  below  Sioux  City,  Iowa.  ^  j 
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The  Commissioners  during  the  past  fiscal  year  were  Lieat.  Col. 
Charles  li.  Suter,  Corps  of  Engineers,  president;  Lieut.  Col.  A.  Mac- 
kenzie, Corps  of  Engineers;  Maj.  Charles  J.  Allen,  Corps  of  Engineers, 
G.  C.  Broadhead,  and  E.  S.  Berlin. 

The  report  of  the  Commission  upon  the  operations  under  its  charge 
for  the  fiscal  year  ending  June  30, 1895,  is  submitted  as  Appendix  X  X. 

Estimates  for  the  fiscal  year  ending  June  30j  1897. — The  following 
estimates  of  funds  required  for  carrying  on  the  works  under  its  charge 
for  the  year  ending  June  30, 1897,  are  submitted  by  the  Commission : 

Office  and  traveling  expenses  and  salaries  of  Commission $25, 000 

SnrveyS;  gauges,  physical  data,  and  publications 35, 000 

Operating  snag  boat 40, 000 

Systematic  improvement  in  First  Reach 900, 000 

$1,000,000 

Improving  Osage  River,  Missouri. 

Completion  of  lock  and  dam  at  Brennekes  Shoal $131, 800 

Snagging,  etc 8,200 

140,  OOO 

Improving  Gasconade  River,  Missouri, 

Snagging  and  improvement  of  shoals,  etc 20, 000 

Total 1,160,000 

CALIFORNIA    DEBRIS    COMMISSION. 

Act  of  Congress  approved  March  1, 1893,  provided  for  the  establish- 
ment of  the  California  Debris  Commission,  to  consist  of  three  officers  of 
the  Corps  of  Engineers,  appointed  by  the  President,  with  the  concur- 
rence of  the  Senate,  whose  functions  relate  to  hydraulic  mining  in  the 
territory  drained  by  the  Sacramento  and  San  Joaquin  river  sj^stems  in 
California.  The  Commission  is  empowered  and  required  to  adopt  plans 
for  improving  the  navigation  of  the  rivers  in  the  systems  mentioned,  to 
project  and  construct  works  for  impounding  detritus  and  preventing 
the  deterioration  of  the  rivers  from  the  deposit  of  hydraulic  mining  and 
other  debris,  and  to  devise  means  and  issue  permits  for  resuming  and 
carrying  on  hydraulic  mining  operations  under  conditions  that  will  not 
injure  other  interests  in  the  State.  The  powers  of  the  Commission, 
methods  of  proceedure,  etc.,  are  precribed  in  the  act  in  detail. 

The  Commissioners  appointed  by  the  President  May  3, 1893,  are  Col. 
G.  H.  Mendell,  Lieut.  Col.  W.  H.  H.  Benyaurd,  and  Maj.  W.  H.  Heuer, 
Corps  of  Engineers.  Lieut.  Cassius  E.  Gillette,  Corps  of  Engineers,  has 
been  on  duty  under  orders  of  the  Commission  since  September  G,  1893. 

The  second  annual  report  of  the  Commission^  submitted  No  vemberl5y 
1894,  detailing  the  operations  of  the  Commission  up  to  that  date,  was 
transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  11,  Fifty- 
third  Congress,  third  session.  A  copy  of  this  report  and  the  repo'rt  of 
the  Commission  upon  operations  up  to  the  close^f  the  fiscal  year  end- 
ing June  30, 1895,  are  submitted  herewith  as  Appendix  Y  Y. 

HARBOR    LINES. 

The  existing  provisions  of  United  States  law  relating  to  the  estab- 
lishment of  harbor  lines  are  contained  in  section  12  of  the  river  and 
act  approved  September  19, 1890,  as  follows: 

Sec.  12.  That.8ection  12  of  the  river  and  harbor  act  of  August  11, 1888,  be  amended 
and  reenacted  so  as  to  read  as  foHows : 

Where  it  is  made  manifest  to  the  Secretary  of  War  that  the  establishment  of 
harbor  lines  is  essential  to  the  preservation  and  protection  of  harbors  he  may,  and 
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is  hereby  anthorized  to,  cause  snch  lines  to  be  established  beyond  which  no  piers, 
wharves,  bulkheads,  or  other  works  shall  be  extended  or  deposits  made,  except 
under  such  regulations  as  may  be  prescribed  from  time  to  time  by  him ;  and  any 
person  who  shall  willfully  violate  the  provisions  of  this  section,  or  any  rule  or  regu- 
lation made  by  the  Secretary  of  War  in  pursuance  of  this  section,  shall  be  deemed 
guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  be  punished  by  a  fine  not 
excee<iing  $1,000,  or  imprisonment  not  exceeding  one  year,  at  the  discretion  of  the 
court,  for  each  offense. 

Oases  where  the  establishment  of  harbor  lines  at  particular  harbors 
has  appeared  to  be  essential  to  their  preservation  and  protection  have 
been  considered  by  the  local  engineer  officers  or  by  boards  of  engineers 
constituted  for  the  purpose,  and  reports  thereon  submitted,  with  maps, 
indicating  the  lines  recommended  for  establishment  by  the  War  Depart- 
ment; and  the  reports  have  been  submitted  to  the  Secratary  of  War 
with  the  recommendations  of  this  office.  Under  the  provisions  of  the 
law  and  in  this  manner  harbor  lines  have  been  established  by  the  Sec- 
retary during  the  year  at  the  following  localities,  the  correspondence 
and  rex>orts  being  submitted  as  appendixes  to  this  report: 

1.  Rockland  Harbor.  Maine. — Pursuant  to  request  of  local  interests 
and  in  accordance  with  recommendation  of  Maj.  (now  Lieut.  Col.)  D.  P. 
Heap,  Corps  of  Engineers,  January  15, 1895,  harbor  lines  at  Eockland 
were  established  by  the  Secretary  of  War  January  18,  1895.  (See 
Appendix  A  27.) 

2,  New  Haven  Harbor,  Connecticut, — In  accordance  with  recommenda- 
tion of  Lieut.  Col.  (now  Col.)  H.  M.  Kobert,  Corps  of  Engineers,  dated 
November  10, 1894,  upon  resolution  of  the  board  of  harbor  commissioners 
for  New  Haven  Harbor,  the  harbor  lines  for  this  locality  established  by 
the  general  assembly  of  the  State  of  Connecticut  were  approved  by 
the  Secretary  of  War  November  17,  1894.  Subsequently,  upon  appli- 
cation of  local  interests.  Colonel  Bobert  recommended  a  modification 
of  the  lines  south  of  the  Barnstable  Bridge,  and  these  modifications 
were  approved  by  the  Secretary  of  War  March  2, 1895.  An  amended 
description  of  these  modified  lines  submitted  by  Colonel  Bobert  May 
16, 1895,  was  approved  by  the  Secretary  May  20, 1895.  (See  Appen- 
dix D  39.) 

S.  Milford  Harbor,  Oonnectieut — Pursuant  to  the  request  of  local 
interests  and  in  accordance  with  the  recommendation  of  Lieut.  CoL 
(now  Col.)  H.  M.  Bobert,  Corps  of  Engineers,  in  his  report  of  Septem- 
ber 1, 1894,  harbor  lines  at  this  locality  were  establish^  by  the  Secre- 
tary of  War  September  6, 1894.    (See  Appendix  D  40.) 

4.  East  River,  Neic  York,  in  the  vicinity  of  Rikers  Island. — Complaint 
having  been  made  against  the  construction  by  the  city  of  New  York  of 
a  dike  at  this  place  which  would  prevent  the  free  navigation  of  waters 
in  its  vicinity,  and  application  made  by  local  navigation  interests  for 
modification  of  the  harbor  lines  established  by  the  Secretary  of  War, 
January  24,  1893  (see  Annual  Beport,  Chief  of  Engineers,  1893,  pp. 
461  and  1085),  the  subject  was  referred  to  the  Board  of  Engineers  on 
harbor  lines  for  New  York  Harbor  and  its  adjacent  waters,  and  its 
report  of  October  3, 1894,  recommended  a  modification  of  the  existing 
lines.  The  modification  proposed  by  the  Board  was  approved  by  the 
Secretary  of  War  October  29, 1894.    (See  Appendix  E  37.) 

J.  Pittsburg  Harbor,  Pennsylvania. — For  the  protection  of  the  navi- 
gation interests  of  this  locaUty  a  Board  of  Engineer  Officers  consisting 
of  Lieut.  Col.  Amos  Stickney,  Maj.  D.  W.  Lockwood,  and  Lieut.  H.  E. 
Waterman,  recommended  the  establishment  of  certain  harbor  lines  on 
the  Monongahela  and  Allegheny  rivers  at  Pittsburg,  Pa.,  and  on  both 
sides  of  the  Ohio  Biver  as  far  down  as  Davis  Island  Dam.    The  report, 
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dated  March  22, 1895,  was  submitted  to  the  Secretary  of  War  March 
26, 1895,  recommended  for  approval,  and  was  approved  by  the  Secre- 
tary March  29, 1895.    It  is  printed  herewith  aa  Appendix  D  D  9. 

6.  St.  Louis  Bay  and  around  Grassy  Fointj  Minnesota  and  Wisconsin, 
and  along  St.  Louis  River  above  Grassy  Point  as  far  as  Spirit  Lake. — 
At  the  request  of  local  interests  for  establishment  of  harbor  lines  at 
Ironton  and  in  accordance  with  recommendation  of  Maj.  C.  B.  Sears, 
Corps  of  Engineers,  November  10, 1894,  and  of  the  division  engineer, 
Col.  O.  M.  Poe,  Corps  of  Engineers,  November  14, 1894,  the  Secretary 
of  War.  December  5, 1894,  approved  the  proposed  change  in  the  estab- 
lished lines  in  St.  Louis  Bay  and  around  Grassy  Point,  Minnesota  and 
Wisconsin,  and  established  lines  along  St.  Louis  Biver  above  Grassy 
Point  as  far  as  Spirit  Lake.    (See  Appendix  H  H  15.) 

7.  Milwaukee  Biver,  between  Chen^  and  Walnut  streets,  Milwaukee, 
Wis. — ^In  accordance  with  request  of  local  interests  and  recommenda- 
tion of  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers,  in  his  report  of  June 
5, 1895,  the  Secretary  of  War  approved  harbor  lines  for  this  locality 
June  11, 1895.    (See  Appendix  1 1  27.) 

8.  Fox  River,  along  the  river  fronts  of  the  cities  of  €hreen  Bay  and 
Fort  Hotcard,  Wis.,  from  the  mouthy  upstream,  about  3.2  miles. — ^The 
establishment  of  harbor  lines  at  this  locality  was  recommended  by 
Maj.  James  F.  Gregory,  Corps  of  Engineers,  August  27, 1894,  and  by 
Col.  O.  M.  Poe,  Corps  of  Engineers,  division  engineer,  August  29, 

1894.  The  lines,  slightly  modified  as  recommended  by  this  office,  were 
approved  by  the  S^retary  of  War  November  10, 1894.  (See  Appen- 
dix 1 1 28.) 

9.  Lake  St.  Clair,  from  the  lower  end  of  Grossepoint  to  MUk  River, 
Michigan. — The  establishment  of  harbor  lines  at  this  locality  having 
been  requested  by  owners  of  property  at  GrosBei)oint,  the  matter  waa 
referred  to  CoL  O.  M.  Poe,  Corps  of  Engineers,  and  the  lines  recom- 
mended by  him  in  report  of  March  9, 1895,  were  approved  by  the  Sec- 
retary of  War  March  15, 1895.    (See  Appendix  L  L  8.) 

10.  Cleveland  Harbor,  Ohio. — Application  having  been  made  for  a 
modification  of  the  harbor  lines  at  Cleveland,  Ohio,  the  matter  was 
referred  to  Col.  H.  L.  Abbot,  Corps  of  Engineers,  division  engineer, 
Northeast  Division,  and  the  modified  line  proposed  by  him  in  report  of 
January  29,  1895,  was  approved  by  the  Secretary  of  War  February  1, 

1895.  (See  Appendix  M  M  14.) 

11.  Fairport  Harbor,  Ohio. — Pursuant  to  request  of  the  PainesviUe, 
Ohio,  Board  of  Trade,  and  in  accordance  with  recommendation  of 
Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  January  5, 1895,  har- 
bor lines  at  this  locality  were  established  by  the  Secretary  of  War 
January  11, 1895.  Subsequently  upon  request  t)f  the  Baltimore  and 
Ohio  Eailroad  Company  and  recommendation  of  the  PainesviUe  Board 
of  Trade,  the  Secretary  of  War,  June  20, 1895,  modified  the  established 
lines  so  as  to  permit  the  completion  of  wharf  being  constructed  by  said 
company.    (See  Appendix  M  M  15.) 

12.  Buffalo  Harbor^  New  York. — Establishment  of  harbor  lines  at  Buf- 
falo outer  harbor  having  been  requested  by  local  interests,  the  subject 
was  referred  to  Maj.  E.  H.  EuiYner,  Corps  of  Engineers,  and  the  lines 
recommended  by  him  in  his  report  of  September  26, 1894,  were  approved 
by  the  Secretary  of  War  December  21, 1894.    (See  Appendix  N  N  11.) 

13.  Niagara  River,  at  Buffalo,  N.  Y. — ^Local  interests  having  re- 
quested the  establishment  of  harbor  lines  at  this  locality,  Maj.  E.  H. 
Euff'ner,  Corps  of  Engineers,  for  reasons  stated  in  report  of  January 
15, 1895,  recommended  that  the  pierhead  line  established  by  the  Secre- 
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tary  of  War  July  23, 1894  (see  Annual  Report  of  the  Chief  of  Engineers, 
1894,  pp.  424  and  2452),  be  extended  southward  some  3,100  feet  to  a 
point  50  feet  outside  of  the  face  of  the  main  sewer,  opening  some  505 
feet  south  of  the  foot  of  Ferry  street,  Buffalo,  K.  Y.,  and  this  extended 
line  was  approved  by  the  Secretary  of  War  J^^uuary  18, 1895.  (See 
Appendix  N  N  12.) 

14.  Wilmington  Harbor y  California. — ^The  harbor  lines  for  this  locality 
approved  by  the  Secretary  of  War  (see  Annual  Reports,  Chief  of 
Engineers,  1891,  p.  2976,  and  1892,  p.  2638)  having  been  delineated  on 
an  incorrect  map,  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers, 
April  30,  1895,  recommended  the  establishment  of  new  lines  in  lieu 
thereof,  together  with  additional  lines  in  front  of  Smiths  Island.  These 
lines  were  approved  by  the  Secretary  of  War  May  7,  1895.  (See 
Appendix  R  R  11.) 

15.  Puget  8ou7idj  in  front  of  the  cities  of  Seattle  and  Ballardj  Wa^h. — 
In  accordance  with  the  request  of  the  board  of  tide-land  appraisers 
for  King  County,  Wash.,  harbor  lines  in  Puget  Sound  in  front  of  the 
cities  of  Seattle  and  Ballard,  Wash.,  adopted  by  the  board  of  harbor 
line  commissioners  of  that  State,  were,  upon  recommendation  of  Col. 
G.  H.  Mendell,  Corps  of  Engineers,  in  his  report  of  October  30, 1894, 
established  by  the  Secretary  of  War  November  17, 1894.  (See  Appen- 
dix T  T  40.) 

16.  Hoquiam  Harbor^  Washington. — Upon  request  of  the  board  of  land 
commissioners  of  the  State  of  Washington  the  harbor  lines  adopted  by 
the  board  of  harbor  line  commissiouers  of  that  State  in  Hoquiam  River 
and  Grays  Harbor  at  Hoquiam,  Wash.,  as  modified  by  Col.  G.  H.  Men- 
dell, Corps  of  Engineers,  in  his  report  of  November  17,  1894,  were 
approved  by  the  Secretary  of  War  December  12, 1894,  (See  Apx>endix 
TT41.) 

BRIDGING  NAVIGABLE   WATERS  OF  THE   UNITED  STATES, 

Plans  and  locations  of  the  following  bridges,  proposed  to  be  erected 
under  the  authority  of  special  acts  of  Congress,  have  been  examiued 
with  a  view  to  protection  of  the  interests  of  navigation,  and  have  been 
approved  by  the  Secretary  of  War,  as  provided  by  the  acts;  and  the 
IocSbJ  engineer  ofiBcers  have  been  furnished  with  copies  of  the  instru- 
ments of  approval  and  drawings  showing  plans  and  locations,  and 
charged  with  the  supervision  of  the  construction  of  the  bridges  so  far 
as  necessary  to  see  that  they  are  built  in  accordance  with  the  approved 
plans: 

1.  Bridge  of  the  BraddocJc  and  Homestead  Bridge  Comjpany  across 
Monongahela  River  bettceen  Homestead  and  Pittsburg,  Pa. — The  con- 
struction of  this  bridge  was  authorized  by  act  of  Congress  approved 
June  7,  1894.  The  plans  submitted  by  the  company  July  26,  1894, 
proving  unsatisfactory  to  the  navigation  interests,  modified  plans  were 
subsequently  submitted  and  were  approved  by  the  Secretary  of  War 
September  20, 1894;  copy  sent  to  Maj.  E.  L.  Hoxie,  Corps  of  Engineers, 
September  22, 1894. 
.  ^.  Bridge  of  the  Calumet  and  Blue  Island  Railway  Company  across 
Calumet  River  at  South  Chicago j  III. — The  construction  of  this  bridge 
was  authorized  by  act  of  Congress  approved  March  1, 1893,  as  amended 
by  the  act  of  June  8, 1894,  Plans  and  map  of  location  were  submitted 
by  the  company  September  13,  1894;  approved  by  the  Secretary  of 
nar  Octobers,  1894;  copy  sent  to  Maj.  W.  L.  Marshall,  Corps  of  Engi- 
neers, October  4, 1894. 
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3.  Bridge  of  the  Texarkana  and  Shreveport  Bailroa^  Company  a^ons 
Sulphur  River ^  Arkansas. — Plans  and  map  of  location  for  the  construc- 
tion of  this  bndge  under  authority  of  act  of  Congress  of  May  28, 1894, 
were  submitted  by  the  company  September  15, 1894;  approved  by  the 
Secretary  of  War  October  16, 1894;  copy  sent  to  Oapt  J.  H.  Willard, 
Corps  of  Engineers,  October  17, 1894. 

4.  Bridge  of  the  South  St  Paul  Belt  Railroad  Company  across  Missis- 
sij^i  River  at  South  St,  Paul^  Minn, — Plans  and  map  of  location  of  this 
bridge  were  approved  by  the  Secretary  of  War  February  7, 1894.  (See 
Annual  Report,  Chief  of  Engineers,  1894,  p.  425.)  On  October  12, 1894, 
the  company  submitted  revised  plans  providing  for  increased  length 
of  some  of  the  spans;  approved  by  the  Secretary  of  War  ^November  1, 
1894;  copy  sent  to  Lieut.  Col.  A.  Mackenzie,  Corps  of  Engineers, 
November  3, 1894. 

5,  Bridge  of  the  Pennsylvania  and  New  Jersey  Railroad  Company  {of 
New  Jersey)  a^oss  Delaware  River  at  PhiUidelphiay  Pa. — ^The  construc- 
tion of  this  bridge  was  authorized  by  act  of  Congress  approved  June 
14, 1894.  Plans  and  map  of  location  were  submitted  August  30, 1894, 
and  modified  plans  October  11,  1894;  approved  by  the  Secretary  of 
War  November  3, 1894;  copy  sent  to  Maj.  C.  W.  Eaymond,  Corps  of 
Engineers,  November  5, 1894. 

6.  Bridge  of  the  Olenicood  Highway  Bridge  Company  ax^ross  Mononga- 
hela  River  at  Pittsburg^  Pa.— The  construction  of  this  bridge  was 
authorized  by  act  of  Congress  approved  April  2,  1894.  Plans  and  map 
of  location  were  submitted  October  10, 1894;  approved  by  the  Secretary 
of  War  November  3, 1894;  copy  sent  to  Maj.  R.  L.  Hoxie,  Corps  of 
Engineers,  November  6,  1894.  The  bridge  has  been  completed  in 
accordance  with  the  approved  plans. 

7,  Bridge  of  the  city  of  Bastings^  Minn,,  across  Mississippi  River, — 
The  construction  of  this  bridge  was  authorized  by  act  of  Congress 
approved  June  29, 1894.  Plans  and  map  of  location  were  submitted 
October  17, 1894;  approved  by  the  Secretary  of  War  November  9, 1894; 
copy  sent  to  Lieut.  Col.  A.  Mackenzie,  Corps  of  Engineers,  November 
10,  1894.  The  bridge  has  been  completed  in  accordance  with  the 
approved  plans. 

8.  Bridge  of  the  Chesapeake  and  Ohio  Railway  Company  across  Big 
Sandy  River  at  Catlettshurg,  Ky, — Plans  for  the  construction  of  a  bridge 
at  this  locality  to  replace  the  existing  structure  were  approved  by  the 
Secretary  of  War  February  25,  1893.  (See  Annual  Report,  Chief  of 
Engineers,  1893,  p.  464.)  Modified  plans,  omitting  the  roadways  and 
sidewalks  provided  for  in  the  original  plans,  were  submitted  November 
23,  1894;  approved  by  the  Secretary  of  War  November  30, 1894;  copy 
sent  to  Maj.  D,  W.  Lockwood,  Corps  of  Engineers,  December  3, 1894. 

9,  Bridge  of  Escambia  County^  Fla,,  and  Baldwin  County,  Ala,,  across 
Perdido  River,  near  Rohnan  Ferry, — The  construction  of  this  bridge 
was  authorized  by  act  of  Congress  approved  August  13, 1894.  Plans 
and  map  of  location  were  submitted  October  21, 1894;  approved  by 
the  Secretary  of  War  December  5, 1894;  copy  sent  to  Maj.  F.  A.  Mahan, 
Corps  of  Engineers,  December  7, 1894.  The  bridge  has  been  completed 
in  accordance  with  the  approved  plans. 

10,  Bridge  of  the  Davenport  and  Rock  Island  Railway  Bridge  Com- 
pany across  Mississippi  River  between  Davenport,  lotca,  and  Rock  Island, 
HI, — Plans  for  a  bridge  to  be  erected  at  this  locality  under  authority  of 
act  of  Congress  approved  March  3, 1885,  were  submitted  November 
19,  1894,  and  modified  plans  January  5, 1895:  approved  by  the  Secre- 
tary of  War  January  23, 1895;  copy  sent  to  Lieut.  Col.  A.  Mackenzie, 
Corps  of  Engineers,  January  25, 1895.  o^.e^tyGoOgle 
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11,  Bridge  of  the  Fort  Smith  and  Van  Bur  en  Railway  Company  a^oss 
Arkansas  River^  near  Van  Buren^  Ark, — The  construction  of  this  bridge 
was  authorized  by  act  of  Congress  approved  March  9, 1894.  Plans 
and  map  of  location  were  submitted  February  14,  1895;  approved  by 
the  Secretary  of  War  March  8, 1895. 

12,  Bridge  of  the  La  Forts^  Houston  and  Northern  Railroad  Company 
across  Clear  Greek,  Texas, — The  construction  of  this  bridge  was  author- 
ized by  act  of  Congress  approved  February  1,  1895.  Plans  and  map 
of  location  were  submitted  February  2,  1895;  approved  by  the  Secre- 
tary of  War  March  25, 1896;  copy  sent  to  Maj.  A.  M.  Miller,  Corps  of 
Engineers,  March  26,  1895. 

13,  Bridge  of  the  La  Forte,  Houston  and  Northern  Railroad  Company 
across  Galveston  Bay,  Texas, — TJie  construction  of  this  bridge  was 
authorized  by  act  of  Congress  approved  February  1,  1895.  Plans  and 
map  of  location  were  submitted  February  2, 1895;  approved  by  the 
Secretary  of  W^ar  March  27,  1895,  upon  certain  conditions  respecting 
the  location  and  requiring  that  the  draw  openings  shall  be  85  feet  in 
the  clear;  copy  sent  to  Maj.  A.  M.  Miller,  Corps  of  Engineers,  March 
29,  1895. 

14,  Bridge  of  the  Teocarkana  and  Fort  Smith  Railway  Company  across 
Little  River,  near  Morris  Ferry,  Ark, — The  construction  of  this  bridge 
was  authorized  by  act  of  Congress  approved  April  21, 1894,  amended 
by  act  of  January  19, 1895.  Plans  and  map  of  location  were  submitted 
October  1,  1894.  The  plans  were  approved  by  the  Secretary  of  War 
March  27, 1895,  upon  certain  conditions  respecting  the  height  above 
low  water;  copy  sent  to  Capt.  J.  H.  Willard,  Corps  of  Engineers,  March 
29,  1895. 

15,  Bridge  of  the  Duluth  and  Superior  Bridge  Company  across  St, 
Louis  River  between  Connors  Foint,  Wisconsin,  and  Rices  Foint,  Min- 
nesota,— The  construction  of  this  bridge  was  authorized  by  act  of  Con- 
gress approved  April  24,  1894,  amended  by  act  of  August  4,  1894. 
Plans  and  map  of  location  were  submitted  by  the  company  March  18, 
1895,  and  modified  plans  April  4, 1895;  approved  by  the  Secretary  of 
War  April  10, 1895;  copy  sent  to  Maj.  C.  B.  Sears,  Corps  of  Engineers, 
April  11, 1895. 

16,  Bridge  of  the  Newport  and  Cincinnati  Bridge  Company  across  Ohio 
River  between  Cincinnati,  Ohio,  and  Newport,  Ky. — Plans  for  recon- 
structing the  bridge  at  this  locality  were  approved  by  the  Secretary  of 
War  March  6,  1893.  (See  Annual  Report,  Chief  of  Engineers,  1893,  p. 
464.)  On  April  30, 1895,  the  Pennsylvania  Eailroad  Company,  which 
controls  the  bridge,  submitted  for  approval  new  plans  providing  for  a 
greater  height  and  length  of  channel  span  than  that  required  by  the 
original  plans,  and  to  be  in  lieu  thereof.  The  new  plans  were  approved 
by  the  Secretary  of  War  May  21, 1895 ;  copy  sent  to  Lieut.  Col.  Amos 
Stickney,  Corps  of  Engineers,  May  23,  1895. 

17,  Bridge  ofths  Lexington  Bridge  and  Terminal  Company  across  Mis- 
souri River  at  Lexington,  Mo. — The  construction  of  this  bridge  was 
authorized  by  act  of  Congress  approved  July  26,  1894.  Plans  and 
map  of  location  were  submitted  by  the  company  April  9, 1 895 ;  approved 
by  the  Secretary  of  War  July  9, 1895;  copy  sent  to  Lieut.  Col.  Charles 
R.  Suter,  Corps  of  Engineers,  President  of  the  Missouri  River  Commis- 
sion, July  10,  J  895. 

18,  Bridge  of  Dawson  County,  Mont.,  oAsross  Yellowstone  Rit'er  at 
Glendive, — The  construction  of  this  bridge  was  authorized  by  act  of 
Congress  approved  February  26, 1895.  Plans  and  map  of  location  were 
submitted  May  26, 1896:  approved  by  the  Secretary  of  War  July  9, 1895 ; 
copy  sent  to  Capt.  H.  F.  Hodges,  Corps  of  Engineers,  July  1 1,  l^S>5jp 
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19.  Bridge  of  the  Jefferson  City  Bridge  and  Transit  Com^ny  across 
Missouri  River  at  Jeffersmi  Oityn  Mo. — The  construction  of  this  bridge 
was  authorized  by  act  of  Ooneress  approved  May  28, 1894,  as  amended 
by  act  of  January  8, 1895.  Plans  and  map  of  location  were  submitted 
by  the  company  May  14, 1895;  approved  by  the  Secretary  of  War  July 
22, 1895,  upon  certain  conditions  for  maintenance  of  a  depth  of  water 
to  and  through  the  drawspans  not  less  at  all  stages  than  that  which  is 
found  in  the  adjacent  improved  portions  of  the  river;  copy  sent  to 
Lieut.  Col.  Charles  E.  Sater,  Corps  of  Engineers,  President  of  the 
Missouri  Eiver  Commission,  September  9, 1895. 

20.  Bridge  of  the  Kansas  Oity,  Pittsburg  and  Oulf  Railroad  Company 
across  Arkansas  River^  near  Hicks  Rocky  Indian  Territory. — ^Under 
authority  of  an  act  of  Congress  approved  February  27, 1893,  plans  and 
map  of  location  of  this  bridge  were  s'ubmitted  by  the  company  June  21, 
1895.  Subsequently  modifli^  plans  were  submitted  through  the  local 
engineer  oflBcer  July  22, 1895;  approved  by  the  Secretary  of  War  July 
29, 1895;  copy  sent  to  Lieut.  W.  L,  Sibert,  Corps  of  Engineers,  July  31, 
1895. 

21.  Bridge  of  the  St.  Lawrence  Railway  Company  across  St.  Lavurence 
River  at  Morrisiown^  N.  Y. — ^Plans  for  the  construction  of  this  bridge 
were  approved  by  the  Secretary  of  War  February  6, 1894.  ( See  Annu  al 
Report,  Chief  of  Engineers,  1894,  p.  425.)  Modified  i>lans  providing 
for  a  reduction  of  three  of  the  spans,  as  originally  approved,  to  two 
spans  of  increased  length  were  submitted  by  the  company  August  5, 
1895;  approved  by  the  Secretary  of  War  August  29, 1895;  copy  sent 
Capt.  Smith  S.  Leach,  Corps  of  Engineers,  August  30, 1895. 

Under  the  provisions  of  section  7  of  river  and  harbor  act  approved 
September  19,  1890,  amended  by  section  3  of  river  and  harbor  act 
approved  July  13, 1892,  bridges  may  be  built  over  navigable  waters 
entirely  within  the  limits  of  any  State,  under  the  authority  of  legisla- 
tive enactment  of  such  State,  when  the  plans  and  locations  of  the  struc- 
tures are  approved  by  the  Secretary  of  War.  Plans  and  locations  of 
the  following  bridges  proposed  to  be  erected  under  these  provisious 
have  been  examined,  with  a  view  to  protection  of  the  interests  of  navi- 
gation, and  have  been  approved  by  the  Secretary  of  War;  and  the  local 
eugiDcer  officers  have  been  furnished  with  copies  of  the  drawings  and 
instruments  of  approval,  and  charged  with  the  supervision  of  construc- 
tion of  the  bridges  so  far  as  necessary  to  see  that  they  are  built  in 
accordance  with  the  approved  plans. 

1.  Bridge  of  the  town  of  Fort  WinnehagOj  Wis.y  across  Fox  River  near 
Governors  Bend  Lock. — Plans  for  a  bridge  to  replace  the  existing  struc- 
ture at  this  place  were  submitted  August  25, 1894;  approved  by  the 
Secretary  of  War  September  15,  1894;  copy  sent  to  Miy.  James  F. 
Gregory,  Corps  of  Engineers,  September  18, 1894. 

Application  was  made  January  19, 1895,  for  a  modification  of  the 
plans  with  respect  to  tlie  piling;  approved  by  the  Secretary  of  War 
February  0, 1895;  copy  sent  to  Capt.  Carl  F.  Palfrey,  Corps  of  Bngi- 
neers,  February  8, 1895.  The  bridge  has  been  completed  in  accordance 
with  the  approved  plans. 

2.  Bridge  of  the  city  of  Stockton^  Cal.,  across  Mormon  Channel  at  Otter 
street — Plans  and  map  of  location  were  submitted  August  7,  1894; 
approved  by  the  Secretary  of  War  September  17, 1894;  copy  sent  to 
MaJ.  W.  H.  Heuer,  Corps  of  Engineers,  September  19, 1894. 

On  December  11, 1894,  application  was  made  for  approval  of  modified 
plans  providing  for  a  change  in  the  location ;  approved  by  the  Secre- 
tary of  War  January  7, 1895;  copy  sent  to  Major  Heuer  January  8, 1895. 
The  bridge  has  been  completed  in  accordance  with  the  approved  plans. 
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3.  Bridge  of  the  Jacksonville,  St  Augustine  and  Indian  River  Railway 
Company  across  St.  Johns  River  at  PalatJcay  Fla, — Plans  for  rebuilding 
the  existing  structure  at  this  place  were  submitted  September  1, 1894, 
and  modifira  plan  ^  September  20, 1894;  approved  by  the  Secretary  of 
War  October  9,  1S94;  copy  sent  to  Maj  T.  H.  Handbury,  Corps  of 
Engineers,  October  9, 1894. 

4.  Bridge  of  the  Birmingham  and  Pittsburg  Bridge  Company  across 
Monongahela  River  at  South  Tenth  street,  Pittsburg,  Pa. — Plans  for  the 
reconstruction  of  the  existing  bridge  at  this  locality  were  submitted 
July  20, 1894,  but  proving  unsatisfactory  to  the  navigation  interests, 
modified  plans  conforming  to  the  requirements  of  navigation  were  sub- 
sequently presented,  which  were  approved  by  the  Secretary  of  War 
October  22, 1894;  copy  sent  to  Maj.  E.  L.  Hoxie,  Corps  of  Engineers, 
October  24, 1894. 

5.  Bridge  of  Gallatin  and  White  counties  across  Little  Wabash  River  at 
New  Haven,  IlL — Plans  and  map  of  location  were  received  October  9, 
1894;  approved  by  the  Secretary  of  War  November  19, 1894:  copy  sent 
to  Capt.  J.  G.  Warren,  C<^rps  of  Engineers,  November  20, 1894.  Appli- 
cation for  modification  of  the  approved  plan  was  submitted  January  29, 
1895;  approved  by  the  Secretary  of  War  February  23, 1895;  copy  sent 
to  Captain  Warren  February  26, 1895.  The  bridge  has  been  completed 
in  accordance  with  the  approved  plans. 

6.  Bridge  of  the  street  railroad  companies  of  Duluth,  Minn,,  and  Supe- 
rior, Wis,,  across  St,  Louis  River  between  Rices  and  Connors  points. — Plans 
and  map  of  location  for  a  temporary  bridge  at  this  place  were  received 
November  24, 1894;  approved  by  the  Secretary  of  War  December  15, 
1894;  copy  sent  to  Maj.  Clinton  B.  Sears,  Corps  of  Engineers,  Decem- 
ber 17,  1894. 

7.  Bridge  of  the  Wilmington  and  Weldon  Railroad  Company  across 
Neuse  River,  North  Carolina, — Plans  and  map  of  location  were  received 
December  6,  1894;  approved  by  the  Secretary  of  War  December  17, 
1894;  copy  sent  to  Mjy.  W.  S.  Stanton,  Corps  of  Engineers,  December 
19,  1894. 

8.  Bridge  of  the  city  of  Philadelphia,  Pa,,  across  Frankford  Creek  at 
Bridge  street. — Plans  for  the  reconstruction  of  the  existing  bridge  at 
this  place  were  submitted  November  30, 1894;  approved  by  the  Secre- 
tary of  War  January  7, 1895;  copy  sent  to  Maj.  C.  W.  Baymond,  Corps 
of  Engineers,  January  9, 1895. 

9.  Bridge  of  the  Norfolk  and  Carolina  Railroad  Company  across  Scotts 
Greek  in  Norfolk  County,  Va, — Plans  and  map  of  location  were  sub- 
mitted December  17, 1894;  approved  by  the  Secretary  of  War  January 
9, 1896;  copy  sent  to  Capt.  T.  L.Casey,  Corps  of  Engineers,  January  11, 
1895.  The  bridge  has  been  completed  in  accordance  with  the  approved 
plans. 

10.  Bridge  of  the  city  of  New  York  across  Harlem  River  at  First 
avenue, — Plans  and  map  of  location  were  submitted  by  the  Commis- 
sioner of  Public  Works  November  19, 1894;  approved  by  the  Secretary 
of  War  January  11,  1895:  copy  sent  to  Lieut.  Col.  G.  L.  Gillespie, 
Corps  of  Engineers,  January  14, 1895. 

11.  Bridge  of  the  receivers  of  the  Wisconsin  Central  Railroad  Com- 
pany across  Wolf  River  at  Oills  Landing,  Wis, — Plans  and  map  of 
location  of  this  bridge  were  approved  by  the  Secretary  of  War  Decem- 
ber 7,  1893.  (See  Annual  R^^port,  Chief  of  Engineers,  1894,  p.  427.) 
Qn  January  14,  1895,  the  company  made  application  for  modification 
of  the  approved  plans  in  respect  to  the  construction  of  sheer  booms 
according  to  plans  submitted;  approved  by  the  Secretary  of  War 
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February  5, 1895;  copy  sent  to  Capt.  Carl  F.  Palfrey,  Corps  of  Engi- 
neers, February  8, 1895. 

12,  Bridge  of  the  Chicago  and  Northwestern  Railway  Company  and 
the  Kewaunee^  Oreen  Bay  and  Western  Railroad  Company  across  Fox 
River  between  Green  Bay  and  Fort  Howard^  Wis, — Plans  and  map  of 
location  were  submitted  January  15, 1895;  approved  by  the  Secretary 
of  War  February  5, 1895;  copy  sent  to  Capt.  Carl  F.  Palfrey,  Corps  of 
Engineers,  February  9, 1895. 

13,  Bridge  of  the  city  of  Providence  across  Seekonk  River j  Rhode 
Island. — Plans  for  the  reconstruction  of  the  central  or  red  bridge  at 
this  locality  were  submitted  by  the  city  engineer  December  20,  1894; 
approved  by  the  Secretary  of  War  February  5, 1895;  copy  sent  to 
Capt.  W.  H.  Bixby,  Corps  of  Engineers,  February  6, 1895. 

14,  Bridge  of  the  Lone  Rock  Bridge  Company  across  Wisconsin  River 
near  Lone  Rock,  Ww.— Plans  and  map  of  location  were  submitted  Jan- 
uary 16, 1895;  approved  by  the  Secretary  of  War  February  21, 1895; 
copy  sent  to  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers,  February  25, 
1895. 

15,  Bridge  of  the  Silver  Springs,  Ocala  and  Otdf  Railway  Company 
a^yross  Withlacoochee  River  at  Dunnellon,  Fla, — Plans  and  map  of  loca- 
tion of  this  bridge  were  approved  by  the  Secretary  of  War  June  14, 
1894.  (See  Annual  Report,  Chief  of  Engineers,  1894,  p.  429.)  On 
February  6, 1895,  the  company  applied  for  i)ermission  to  make  certain 
changes  in  construction,  indicated  on  plans  submitted;  approved  by 
the  Secretary  of  War  February  23, 1895;  copy  sent  to  Maj.  T.  H.  Hand- 
bury,  Corps  of  Engineers,  February  26,  1895. 

16,  Bridge  of  the  Port  Bolivar,  Galveston  and  Virginia  Point  Terminal 
Railroad  Company  a^n-oss  Galveston  Bay,  Texas. — Plans  and  map  of 
location  were  submitted  January  12,  1895 ;  approved  by  the  Secretary 
of  War  March  25,  1895;  coi)y  sent  to  M^.  A.  M.  Miller,  Corps  of 
Engineers,  March  27,  1895. 

17,  Bridge  of  the  New  York,  New  Haven  and  Hartford  Railroad  Com- 
pany across  Norwalk  Harbor  (or  river)  at  South  Nortcalk,  Conn, — Plans 
and  map  of  location  were  submitted  March  14,  1895;  approved  by  the 
Secretary  of  War  April  4, 1895;  copy  sent  to  Col.  H.  M.  Robert,  Corps 
of  Engineers,  April  6,  1895. 

18,  Bridge  of  the  city  of  Toledo,  Ohio,  (wross  Maumee  River, — Plans 
and  map  of  location  were  submitted  by  the  mayor  February  4,  1895, 
and  modified  plans  were  received  by  the  Secretary  of  War  March  25, 
1895;  approved  by  the  Secretary  of  War  April  12, 1895;  copy  sent  to 
Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  April  13,  1895. 

19,  Bridge  of  the  city  of  Boston  (Chelsea  Bridge)  across  Mystic  River, 
Massachusetts, — Plans  for  the  reconstruction  of  the  drawspan  of  this 
bridge  were  submitted  April  16, 1895;  approved  by  the  Secretary  of 
War  May  4, 1896;  copy  sent  to  Lieut.  Col.  S.  M.  Mansfield,  Corps  of 
Engineers,  May  6,  1895. 

^0,  Bridge  of  the  Lynn  and  Boston  Railroad  Company  across  Mystic 
River,  Massachusetts, — Plans  for  the  construction  of  a  temporary  bridge 
at  this  locality  for  the  accommodation  of  traffic  during  the  rebuilding 
of  the  Chelsea  Bridge  by  the  city  of  Boston  (plans  for  which  were 
approved  by  the  Secretary  of  War  May  4,  1895,  see  above)  were  sub- 
mitted by  the  company  May  8,  1895;  approved  by  the  Secretary  of 
War  May  21, 1895;  copy  sent  to  Lieut.  Col.  S.  M.  Mansfield,  Corps  of 
Engineers,  May  24,  1895. 

21,  Bridge  of  the  Central  Pacific  Railroad  Company  across  San  Joaquin 
River,  California, — Plans  for  the  reconstruction  of  the  existing  bridge 
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at  this  locality  were  submitted  by  the  company  April  19,  1895,  and 
modified  plans  May  7, 1895;  approved  by  the  Secretary  of  War  May 
21, 1895;  copy  sent  to  Mjy.  W.  H.  Heuer,  Corps  of  Engineers,  May  24, 
1895. 

22.  Bridge  of  the  Richmond.  Fredericksburg  and  Potomac  Railroad 
Company  across  Aquia  Greeky  Virginia, — Plans  for  reconstructing  the 
draw  ill  the  existing  bridge  were  submitted  by  the  company  May  24, 
1895.  The  plans  were  approved  by  the  Secretary  of  War  June  6, 1895, 
including  permission  for  the  erection  of  temporary  structures  in  the 
creek,  closing  the  draw  to  navigation  for  a  period  not  exceeding  three 
weeks;  copy  sent  to  Msy.  Ghas.  E.  L.  B.  Davis,  Corps  of  Engineers, 
June  8, 1895. 

23.  Bridge  of  the  8t.  Augustine  Bridge  Company  across  Matanzas  River 
at  St.  Augustine,  Fla. — Plans  and  map  of  location  were  submitted  May 
20, 1895;  approved  by  the  Secretary  of  War  June  10,  1895;  copy  sent 
to  Mjy.  T.  H.  Handbury,  Corps  of  Engineers,  June  12, 1895. 

24.  Bridge  of  the  California  Pacific  Railroad  Company  a,cross  Sa^yror 
mento  River  at  Sacramento,  Cal. — Plans  for  a  bridge  to  replace  the 
existing  structure  at  this  place  were  submitted  April  18, 1895 ;  approved 
by  the  Secretary  of  War  June  11, 1895;  copy  sent  to  Maj.  W.  H.  Heuer, 
Corps  of  Engineers,  June  14, 1895. 

25.  Bridge  of  the  city  of  Chicago,  III.,  across  North  Branch  of  Chicago 
River  at  Fullerton  avenue. — Plans  for  construction  of  a  bridge  to  replace 
the  existing  structure  were  submitted  May  25, 1895;  approved  by  the 
Secretary  of  War  June  19, 1895;  copy  sent  to  Maj.  W.  L.  Marshall, 
Corps  of  Engineers,  July  6, 1895. 

26.  Bridge  of  the  Tennessee  Central  Railroad  Company  a^cross  Clinch 
River  in  Roane  County,  Tenn. — Plans  and  map  of  location  were  sub- 
mitted May  27, 1895;  approved  by  the  Secretary  of  War  June  20, 1895; 
copy  sent  to  Capt.  T.  A.  Bingham,  Corps  of  Engineers,  June  22, 1895. 

27.  Bridge  of  the  city  of  Tampa,  Fla,,  across  Rillsboro  River, — Plans 
for  rebuilding  the  existing  bridge  at  this  place  were  submitted  June  5, 
1895;  approved  by  the  Secretary  of  War  June  22,  1895;  copy  sent  to 
Maj.  T.  H.  Handbury,  Corps  of  Engineers,  June  25, 1895. 

28.  Bridge  of  the  city  of  Chicago,  III.,  across  North  Branch  of  Chicago 
River  at  Diversey  avenue, — Plans  and  map  of  location  were  submitted 
June  4, 1895;  approved  by  the  Secretary  of  War  June  22, 1895;  copy 
sent  to  M^j.  W.  L.  Marshall,  Corps  of  Engineers,  July  6, 1895. 

29.  Bridge  of  Burlington  County,  N.  J.,  across  South  (Lumberton) 
Branch  of  Rancoca^  River  at  JETaine^port.— Plans  for  a  bridge  to  repla<3e 
the  existing  structure  at  this  place  were  submitted  May  24, 1895,  and 
modified  plans  June  22, 1895:  approved  by  the  Secretary  of  War  July 
10, 1895;  copy  sent  to  Maj.  0.  W.  Eaymond,  Corps  of  Engineers,  July 
12,  1895. 

30.  Bridge  of  the  Ocean  Causeway  Company  across  Rockaway  Inlet 
(Far  Rockaway  Bay)  between  Hicks  Beach  and  Shelter  Island,  New 
York, — Plans  and  map  of  location  were  received  August  15, 1894,  and 
modified  plans  May  9, 1895;  approved  by  the  Secretary  of  War  July 
16, 1895;  copy  sent  to  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers, 
July  19, 1895. 

31.  Bridge  of  the  Jacksonville,  St,  Augustine,  and  Indiam  River  Rail- 
road Company  across  Lake  Worth  at  Palm  Beach,  Fla, — Plans  and  map 
of  location  were  submitted  by  the  company  June  25, 1895;  approved 
by  the  Secretary  of  War  July  19,  1895;  copy  sent  to  Lieut.  A.  M. 
D'Armit,  Corps  of  Engineers,  July  22, 1895. 

32.  Bridge  of  the  Fifth  Avenue  and  High  Street  Bridge  Company  across 
Youghiogheny  River  at  Fifth  avenue,  McKeesport,  Pa, — Plans  and  map 
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of  location  were  submitted  June  26, 1895;  approved  by  the  Secretary 
of  War  July  31, 1895;  copy  sent  to  Maj.  R.  L.  Hoxie,  Corps  of  Engi- 
neers, August  2, 1895, 

33.  Bridges  of  the  Manitowoc  Terminal  Company  a^eross  Manitowoc 
Biver  at  Manitowoc^  Wis.  — Plans  and  maps  of  locations  of  bridges  at 
Main  street  and  at  Eighth  street  were  submitted  by  the  company  July 
22, 1895;  approved  by  the  Secretary  of  War  August  2, 1895;  copy  sent 
to  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers,  August  3, 1895. 

34.  Bridge  of  Springtcells  and  Ecorse  townships^  Wayne  County,  Mich.j 
across  Rouge  River  at  the  river  road  crossing. — Plans  and  map  of  loca- 
tion were  submitted  August  12, 1895;  approved  by  the  Secretary  of 
War  August  27, 1895,  upon  condition  requiring  the  dredging  of  a  chan- 
nel through  one  of  the  draw  passages  to  communicate  with  the  river 
channel  above  and  below;  copy  sent  to  Lieut.  Col.  G.  J.  Lydecker, 
Corps  of  Engineers,  August  29, 1895. 

35.  Bridge  of  the  Middletotcn  and  Portland  Bridge  Company  across 
Connecticut  River  beticeen  Middletown  and  Portland,  Conn. — Plans  and 
map  of  location  were  submitted  by  the  company  July  3, 1895;  approved 
by  the  Secretary  of  War  August  6, 1895 ;  copy  sent  to  Col.  H.  M.  Robert, 
Corps  of  Engineers,  August  8,  1895.  Subsequently,  August  20,  1895, 
the  company  requested  that  the  condition  respecting  riprap  around  the 
piers  on  both  sides  of  each  drawspan  be  modified  according  to  plans 
submitted;  approved  by  the  Secretary  of  War  August  28, 1895;  copy 
sent  to  Colonel  Robert  Auguj^t  30, 1895. 

Under  the  ])rovisions  of  sections  4  and  5  of  the  river  and  harbor  act 
approved  September  19, 1890,  relating  to  bridges  obstructing  naviga- 
tion, plans  for  alteration  of  the  following  bridges  so  as  to  render  navi- 
gation unobstructed  have  been  examined  and  approved  by  the  Secre- 
tary of  War;  and  the  local  engineer  officers  have  been  furnished  with 
copies  of  the  plans  and  instruments  of  approval  and  charged  with 
supervision  of  the  work  of  alteration  so  far  as  necessary  to  see  that  the 
approved  plans  are  complied  with: 

1.  Bridge  of  the  Central  Bridge  Company  across  Saginaw  River  at 
Bristol  street,  Saginaw,  Mich.^—This  bridge  was  damaged  by  a  cyclone 
in  September,  1894,  and  repaired  by  the  company  without  lawful  author- 
ity. Complaint  was  made  that  the  bridge  as  repaired  was  an  obstruc- 
tion to  navigation,  and  the  company,  September  26,  1894,  requested 
that  the  constructions  (shown  on  drawing  submitted  November  5, 1894) 
be  permitted  to  remain  temporarily.  These  constructions  were  ap- 
proved by  the  Secretary  of  War  November  16, 1894,  upon  condition 
that  everything  of  an  obstructive  character  be  removed  by  the  opening 
of  spring  navigation,  and  that  the  bridge  be  reconstructed  by  that  time 
in  accordance  with  plans  to  be  approved  by  the  Secretary  of  War; 
copy  sent  to  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers,  November 
19,  1894. 

2.  Bridge  of  the  State  of  Connecticut  a^cross  Connecticut  River  between 
Eartford  and  JUast  Hartford, — Complaint  having  been  made  that  this 
bridge  was  an  obstruction  to  navigation  proceedings  were  instituted 
against  it,  and,  January  8,  1895,  notices  of  the  Secretary  of  War  of 
October  1, 1894,  were  served  on  the  State  commissioners  on  the  Hart- 
ford Bridge,  requiring  a  change  in  the  location  of  the  drawspan  and  an 
increase  of  width  of  the  draw  opening  to  at  least  100  feet  in  the  clear. 
Plans  conforming  to  these  requirements  were  received  firom  the  com- 
missioners December  7, 1894;  approved  by  the  Secretary  of  War  Decem- 
ber 28,  1894;  copy  sent  to  Col.  H.  M.  Robert..  Corps  of  Engineers, 
December  31, 1894. 
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3.  Bridge  of  the  Paragould  Southeastern  Railroad  Company  across  St. 
Francis  River  heloic  Kennett^  Mo, — Coin])laint  having  been  made  tliat 
this  company  had  constructed,  witht)ut  lawful  authority,  a  pile  bridge 
at  this  locality  which  was  an  unreasonable  obstruction  "to  navigatfon, 
the  Attorney-General  was  requested  January  16, 1895,  to  cause  pro]  er 
proceedings  to  be  commenced  against  the  company  under  section  10  of 
the  act  of  Congress  approved  September  19,  1890.  As  a  result  of  this 
action  plans  were  subsequently  submitted  for  a  draw  proposed  to  be 
placed  in  the  bridge,  and  these  plans  proving  satisfactory  to  the  navi- 
gation interests  were  approved  by  the  Secretary  of  War  March  26, 
1895;  copy  sent  to  Lieut.  W.  L.  Sibert,  Corps  of  Engineers,  April  16, 
1895. 

i.  Bridges  of  Kings  and  Queens  counties  across  Netoiown  Creek  between 
Long  Island  City  and  Brooklyn,  N.  Y. — Complaint  having  been  made 
against  the  existing  bridge  at  Manhattan  avenue,  and  proceedings  hav- 
ing been  instituted  against  it,  plans  for  a  new  structure  conforming  to 
the  requirements  of  the  Department  were  submitted  by  the  supervisors 
of  Kings  and  Queens  counties.  These  plans,  together  with  plans  for  a 
temporary  bridge,  were  approved  by  the  Secretary  of  War  May  7, 
1895,  and  a  copy  was  sent  to  Lieut.  Col.  C .  L.  Gillespie,  Corps  of  Engi- 
neers, May  8, 1895. 

5.  Bridge  of  the  Baltimore  and  Ohio  Southwestern  Railway  Company 
across  Muskingum  River  at  Marietta j  Ohio, --On  December  14,  1889,  the 
engineer  oiiicer  in  local  charge  of  the  improvement  of  Muskingum 
River  reported  that  this  bridge  would  become  an  obstruction  to  navi- 
gation upon  completion  of  the  ice-harbor  lock  at  Mai-ictta,  and  pro- 
ceedings against  the  company  were  begun  under  the  provisions  of  the 
act  of  Congress  of  August  11,  1888,  and  notices  of  the  Secretary  of 
War  requiring  the  bridge  to  be  provided  with  a  suitable  draw  opening, 
to  be  completed  by  December  1, 1890,  served  on  the  company  August 
27, 1890.  The  law  under  which  notice  was  served  having  been  modified 
by  the  river  and  harbor  act  of  September  19, 1890,  and  the  railroad 
company  having  failed  to  comply  with  the  requirements  of  the  notice, 
the  matter  was  investigated  under  the  act  of  1890  by  Lieut.  Col.  Wil- 
liam E.  Merrill,  Corps  of  Engineers,  and  upon  his  recommendation  new 
notice,  dated  January  22, 1891,  requiring  the  alterations  specified  to  be 
completed  by  October  31,  1891,  was  served  on  the  railroad  comi)any 
January  24,  1891.  Subsequently  the  time  in  which  to  complete  the 
work  was  extended  to  July  1,  1892,  and  February  6,  18l»3,  the  order 
directing  the  alterations  to  be  made  was  revoked  by  the  Secretary  of 
War. 

The  river  and  harbor  act  of  August  17,  1894,  in  making  appropria- 
tion for  completing  the  ice  harbor  at  the  mouth  of  Muskingum  Kiver  ^ 
authorizes  and  directs  the  Secretary  of  War  to  require  the  necessary 
changes  to  be  made  in  the  bridge  of  the  Baltimore  and  Ohio  South- 
western Railway  Company,  at  Marietta,  Ohio,  necessary  to  make  said 
bridge  conform  to  and  accommodate  the  commerce  of  said  river  and  to 
the  improvements  made  therein  by  the  United  States,  and  to  use  for 
that  purpose  so  much  of  the  funds  for  the  care  and  maintenance  of 
public  works  as  may  be  necessary  to  complete  and  perfect  such  changes, 
requiring  that  the  managers  of  the  railway  line  aforesaid  shall  con- 
struct the  superstructure  of  the  draw  in  said  bridge,  under  the  super- 
vision and  to  the  satisfaction  of  the  Secretary  of  War,  and  maintain 
the  same  in  good  order  to  protect  the  navigation  of  said  river;  and  in 
compliance  with  this  law  Lieut.  Col.  Amos  Stickney,  Corps  of  Engi- 
neers, December  27, 1894,  submitted  plans  for  the  construction  of  a 
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pivot  pier  for  this  bridge,  with  guard,  at  an  estimated  cost  of  $10,449.60. 
These  plans  and  estimate  were  approved  by  the  Secretary  of  War  June 
4, 1895,  and  Lieutenant  Colonel  Stickney  was  advised  June  4, 1895. 

6.  Bridge  of  Mtiskingum  County^  OhiOy  across  Muskingum  River  at 
Taylorsville,  Ohio. — On  January  10,  1890,  the  local  engineer  oflficer 
reported  that  this  bridge  would  become  an  obstruction  to  navigation 
upon  comi)letion  of  Lock  No.  9  at  Taylorsville,  aud  proceedings  were 
instituted  against  the  commissioners  of  Muskingum  County  under  the 
provisions  of  the  act  of  Congress  of  August  11,  1888.  Notice  of  the 
(Secretary  of  War  dated  August  8, 1890,  was  served  upon  the  commis- 
sioners  to  alter  the  bridge  so  as  to  render  navigation  through  it  rea- 
sonably free,  easy,  and  unobstructed,  by  providing  it  with  a  suitable 
draw  span.  The  authorities  of  the  bridge  having  taken  no  action 
toward  compliance  with  the  terms  of  the  notice,  the  matter  was  again 
investigated  under  the  provisions  of  the  act  of  September  19, 1890,  and 
in  accordance  with  recommendation  of  Lieut.  Col.  William  E.  Merrill, 
Corps  of  Engineers,  new  notice,  dated  February  25, 1891,  requiring  the 
necessary  alterations  to  be  made  by  September  30, 1891,  was  served  on 
the  bridge  authorities  March  3, 1891.  The  requirements  of  this  notice 
were  not  complied  with  and  legal  proceedings  were  instituted  against 
the  commissioners  of  Muskingum  County  by  the  Department  of  Justice. 
This  suit  resulted  in  a  verdict  for  defendant  in  a  decision  rendered  by 
Judge  George  R.  Sage,  of  the  United  States  district  court,  southern 
district  of  Ohio,  eastern  division,  May  14, 1892.  (Printed  in  Annual 
Report,  Chief  of  Engineers,  1892,  pages  2004-2006.) 

The  river  and  harbor  act  of  August  17, 1894,  in  making  appropria- 
tion for  the  completion  of  the  lock  machinery  at  Taylorsville,  authorizes 
and  directs  the  Secretary  of  W^ar  to  require  the  necessary  changes  to 
be  made  in  the  county  bridge  at  Taylorsville,  Ohio,  necessary  to  make 
said  bridge  conform  to  and  accommodate  the  commerce  of  said  river 
and  to  the  improvement's  made  therein  by  the  United  States,  and  to  use 
for  that  purpose  so  much  of  the  funds  for  the  care  and  maintenance  of 
public  works  as  may  be  necessary  to  complete  and  perfect  such  changes, 
requiring  that  the  county  commissioners  of  Muskingum  County  shall 
construct  the  superstructure  of  the  draw  in  said  bridge,  under  the 
supervision  and  to  the  satisfaction  of  the  Secretary  of  War,  and  to 
maintain  the  same  in  good  order  to  protect  the  navigation  of  said  river. 

Accordingly,  June  8, 1895,  Lieut.  Col.  Amos  Stickney,  Cori)8  of  Engi- 
neers, submitted  plans  for  the  construction  of  pivot  pier  and  guide 
cribs  for  this  bridge,  at  an  estimated  cost  of  $5,834.20.  These  plans 
and  estimate  were  approved  by  the  Secretary  of  War  June  12, 1895, 
and  Lieutenant-Colonel  Stickney  was  advised  June  13, 1895. 

BRIDGES    OBSTRUCTING    NAVIGATION 

Under  the  requirements  of  sections  4  and  6  of  the  river  and  harbor 
act  approved  September  19,  1890,  the  Secretary  of  War  notified  the 
persons,  corporations,  or  associations  owning  or  controlling  certain 
bridges  obstructing  navigation,  after  giving  them  a  reasonable  opi)or- 
tunity  to  be  heard,  to  so  alter  said  bridges  as  to  render  navigation 
throughor  under  them  reasonably  free,  easy,  and  unobstructed,  speci 
fying  in  the  notic^e  the  alterations  required  to  be  made,  and  prescribing 
a  reasonable  time  in  which  to  make  them,  as  follows: 

i.  Hightcay  ('*  Tulcey^s^)  bridge  across  the  entrance  to  Back  Cove^  Port- 
land Harbor^  Maine, — ^Notice  dated  August  13,  1894,  served  on  the 
mayor  of  the  city  of  Portland,  Me.,  August  10,  1894.  Alteration 
required:  The  construction  of  a  swing  draw  having  a  clear  opening  of 
not  less  than  50  feet,  with  the  piers  on  the  upstream  and  downstream 
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sides  strengthened  and  planked  and  saitable  clamps  of  piles  to 
strengthen  and  protect  the  south  side  of  the  draw  opening.  Alteration 
to  be  made  and  completed  on  or  before  December  31,  1894.  Time 
extended  to  December  31,  1895,  and  subsequently  to  December  31, 
189G,  for  the  reason  that  the  construction  of  a  new  draw  at  the  present 
time  would  seriously  interfere  with  the  work  of  dredging  the  Back 
Cove  channel. 

2.  Highway  bridge  across  the  Connecticut  River  between  Hartford  and 
East  Hartford^  Conn, — Notice  dated  December  28, 1894,  served  ou  the 
State  commissioners  on  the  Hartford  Bridge  January  8,  1895.  Altera- 
tion required :  The  construction  of  a  draw  having  a  span  of  at  least  100 
feet  width  of  opening  in  the  clear,  to  be  located  where  at  present  is  the 
third  span  from  the  Hartford  shore.  Alteration  to  be  made  and  com- 
pleted on  or  before  October  1, 1895. 

3.  Highway  bridge  across  the  ^yarrior  River  between  Tuscaloosa  and 
Norihportj  Ala, — Notice  dated  March  6,  1895,  served  on  the  judge  of 
probate  and  principal  judge  of  the  court  of  county  commissioners  of 
the  county  of  Tuscaloosa,  State  of  Alabama,  March  13, 1895,  Altera- 
tion required:  A  draw  to  be  placed  in  said  bridge  between  Pier  No.  1 
and  Pier  No.  2,  as  designated  on  attached  drawing,  so  as  to  give  a  clear 
opening  of  90  feet.  Alteration  to  be  made  and  completed  on  or  before 
December  1, 1895. 

4.  Highway  bridge  across  tJie  Quinnipiac  River  at  Or  and  avenue  cross- 
ingj  New  Haveuj  Conn, — Notices  dated  April  8, 1895,  served  on  the  clerk 
of  the  city  of  New  Haven,  and  on  the  town  clerk  of  the  town  of  New 
Haven,  respectively,  April  13, 1895.  Alteration  required:  The  bridge 
to  be  provided  with  a  drawspan  having  a  width  of  opening  of  at  least 
70  feet  in  the  clear,  measured  at  right  angles  to  the  channel.  Altera- 
tion to  be  made  and  completed  on  or  before  December  31,  1896« 

5.  Highway  bridge  over  Tar  River  at  Tarboro^  and  the  highway  bridge 
known  as  Bells  Bridge  over  said  river  ahoxit  13  miles  above  Tarboro^  N,  C. — 
Notice  dated  August  7, 1895,  served  on  the  chairman  of  the  county  com- 
missioners of  the  county  of  Edgecombe,  State  of  North  Carolina, 
August  12, 1895.  Alteration  required:  Each  of  said  bridges  to  be  pro- 
vided with  a  drawspan  having  clear  openings  each  30  feet  wide,  said 
spans  to  be  placed  over  the  middle  channel,  the  opening  to  be  parallel 
with  the  direction  of  the  current,  and  the  draws  to  be  provided  with 
such  mechanism  as  will  enable  them  to  be  opened  easily  and  quickly. 
Alteration  to  be  made  and  completed  on  or  before  February  1, 1896. 

6.  Railroad  bridge  over  Flushing  Creek^  New  York^  near  the  Bridge 
street  station  on  the  Whitestone  branch  of  the  Long  Island  Railroad, — 
Notice  dated  August  9,  1896,  served  on  the  president  of  the  Long 
Island  Railroad  Company  August  15, 1895.  Alteration  required :  To  be 
provided  with  a  straight  channel  practically  in  the  direction  of  the  axis 
of  the  stream,  with  a  clear  width  of  at  least  40  feet  in  the  draw  and 
between  the  guard  piling.  Alteration  to  be  made  and  completed  on  or 
before  March  1, 1896. 

OCCUPANCY    OF  AND    INJURY  TO  PUBLIC  WORKS  BY  CORPO- 
RATIONS AND  INDIVIDUALS. 

Under  the  requirements  of  section  2  of  the  river  and  harbor  act 
approved  July  5. 1884,  and  section  4:  of  the  river  and  harbor  act  approved 
August  6,  1886,  there  are  submitted  herewith  reports  of  officers  in 
charge  of  river  and  harbor  districts  of  instances  in  which  piers,  break- 
waters, or  other  works  built  by  the  United  States  in  aid  of  commerce 
or  navigation  are  used,  occupied,  or  injured  by  corporations  or  indi- 
viduals.   (See  Appendix  Z  Z.)  r^  T 

Digitized  by  VjOOQlC 


484         REPORT   OF   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

MISCELLANEOUS. 

[Public  works  not  provided  for  in  acU  making  appropriations  for  the  constraction,  repair,  and 
preservation  of  works  on  rivers  and  harbors.] 

REPAIR  OP  THE  AQUEDUCT  BRIDGE  ACROSS  POTOMAC  RIYEE,  AT 

WASHINGTON,  D.  C. 

This  work  was  in  the  charge  of  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of 
EngiDeers. 

In  accordance  with  a  resolution  of  the  United  States  Senate  of 
January  21, 1893,  an  examination  of  the  piers  and  abutments  of  the 
Aqueduct  Bridge  over  the  Potomac  liiver  at  Georgetown,  D.  C,  was 
made  by  a  diver  and  a  report  of  the  result  of  this  examination  sub- 
mitted by  the  oflScer  in  charge  June  21, 1893,  and  an  .estimate  of  cost 
July  17,  1893. 

Congress,  by  act  of  August  7,  1894,  in  the  District  of  Columbia 
appropriation  act  for  the  fiscal  year  ending  June  30, 1895,  appropriated 
the  estimated  amount,  $51,070,  for  the  repairs  to  the  bridge,  to  be  done 
under  the  direction  of  the  Chief  of  Engineers,  by  contract  or  otj^er- 
wise,  and  by  the  purchase  of  material  in  open  market,  in  order  to  pre- 
vent delay  in  the  prosecution  of  the  work. 

In  the  approved  project  it  was  proposed  to  repair  all  of  the  eroded 
piers,  six  in  number,  by  means  of  concrete  in  bags  put  in  place  by  a 
diver,  except  pier  iKo.  4,  which  was  so  badly  eroded  that  a  cofferdam 
was  considered  necessary.  It  was  proposed  to  build  this  cofferdam  on 
substantially  the  plan  used  originally  by  Major  TumbuU  in  1838,  but 
it  was  found  that  a  large  and  expensive  plant  would  have  to  be  pro- 
cured, which  would  consume  considerable  time.  So  correspondence  was 
opened  with  firms  engaged  in  the  class  of  work.  Five  firms  were 
written  to  and  two  firms  made  tenders,  and  that  of  the  lowest,  Shailer 
&  Schniglau,  of  Chicage,  Dl.,  for  $33,765,  was  accepted.  This  tirm 
was  to  build  a  heavily  timbered,  stone-filled  water-tight  crib  surround- 
ing the  entire  pier.  The  ends  of  the  trusses  resting  on  the  pier  were 
to  be  supported  by  trestlework  so  as  to  take  the  weight  off  of  the  pier 
during  the  repairs.  Before  pumping  out  the  dam  the  overhanging 
masonry  of  the  ice  breaker  was  to  be  shored  up  by  a  diver  to  prevent 
any  risk  of  its  falling  when  the  buoyant  effort  of  the  water  was  removed. 
The  dam  being  pumped  out  and  kept  dry,  the  defective  masonry  was 
to  be  removed  and  replaced  by  new. 

There  were  many  difficulties  attending  the  prosecution  of  this  work, 
with  one  serious  break  in  the  cofferdam,  accounts  of  which  are  given 
in  considerable  detail  in  the  report  of  the  local  officer.  The  pier  was 
8ux)posed  to  have  been  constructed  of  substantial  masonry  laid  on  the 
bed  rock  of  the  river,  but  as  the  work  of  pumping  out  and  removing 
the  silt  and  debris  progressed  it  was  found  that  the  old  masonry  had 
not  been  started  from  solid  rock  but  upon  riprap  stone  apparently 
thrown  in  without  removing  the  debris  from  the  rock.  Layers  of  mud 
and  sand  were  found  under  the  lowest  of  the  old  shores,  while  lying 
on  the  rock  diagonally  under  the  masonry  of  the  pier  an  old  tree  was 
found  which  must  have  been  there  before  the  pier  was  built.  For  about 
12  feet  above  this  insecure  foundation  the  masonry  is  of  the  poorest 
possible  quality,  the  stones  being  apparently  put  in  as  they  came  from 
the  quarry  without  the  slightest  reference  to  beds,  being  set  on  end, 
edge,  and  in  every  conceivable  manner,  while  few  if  any  traces  of  mor- 
tar or  cementing  material  were  found.  Approaching  the  low-tide  level 
the  quality  of  the  masonry  improves,  and  from  about  6  feet  below  low 
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tide  up  to  the  top  of  the  pier  the  masonry,  while  rough  iu  appearance, 
is  fairly  good  rubble  masonry. 

At  the  close  of  the  fiscal  year  ending  June  30, 1895,  the  repairs  to 
Piers  Nos.  2,  3,  5, 6, 7,  and  8,  by  means  of  concrete  in  bags  put  in  place 
by  a  diver,  had  been  completed.  The  cofferdam  around  Pier  No.  4  had 
been  completed  and  pumped  out,  an  inner  dam,  rendered  necessary  by 
the  existence  of  springs  of  clear  water  coming  through  fissures  in  the 
rock  bed  of  the  river,  was  built  and  pumped  out  so  as  to  get  a  secure 
foundation  for  the  new  masonry,  this  auxiliary  dam  reaching  to  a  level 
6  feet  below  that  drained  by  the  large  pump  of  the  main  dam.  The 
lowest  level  of  the  bed  rock  reached  was  31  feet  below  low  tide,  and  had 
probably  never  before  been  exposed.  The  bed  rock  was  found  to  be 
very  irregular  and  covered  with  small  projecting  spurs  or  nodules  with 
depressions  and  hollows.  The  general  level  of  the  rock  plateau  un- 
covered was  24  feet  below  low  tide.  This  plateau  will  be  leveled  up 
by  breaking  off  the  nodules  and  filling  depressions  with  concrete,  and 
the  masonry  started  thereon. 

It  is  expected  that  the  repairs  will  be  completed,  as  far  as  can  be 
done  under  the  present  contract,  soon  after  the  close  of  the  fiscal  year, 
when  the  dam  will  be  filled  and  made  ready  to  resist  ice  and  freshets. 

An  estimate  of  cost  for  completely  repairing  this  pier  will  be  made, 
and  Congress  asked  to  appropriate  the  necessary  money. 

Amount  appropriated  by  District  of   Columbia  appropriation  act  of 

August?,  1894 $51,070.00 

June  30,  1S95;  amount  expended  during  fiscal  year 27, 282. 03 

July  1, 1895,  balance  unexpended 23,787.97 

July  1,1895,  outstanding  liabilities $457.00 

July  1,  1895,  amount  covered  by  uncompleted  contract* 15, 590. 00 

16,047.00 

July  1, 1895,  balance  available 7,740.97 

(See  Appendix  A  A  A.) 

MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT — INCREAS- 
ING THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C. — ERECTION  OF 
FISHWAYS  AT  THE  GREAT  FALLS  OF  THE  POTOMAC  RIVER. 

Officers  in  charge,  Col.  George  H.  Elliot,  Corps  of  Engineers,  until 
March  30, 1895,  when,  by  operation  of  law,  he  was  relieved  of  all  works 
except  that  of  improving  the  Dalecarlia  Reservoir;  the  remaining 
works  were  on  that  date  transferred  to  Maj.  John  G.  D.  Knight,  Corps 
of  Engineers,  the  officer  now  in  charge. 

1,  Washington  Aqueduct, — About  1,900  feet  below  the  Great  Falls 
gatehouvse  is  wasteweir  No.  1.  The  masonry  at  its  outlet  had  never 
been  completed  and  water  would  flow  freely  from  this  outlet  at  refer- 
ence 150,  or  1  foot  below  the  top  of  the  soffit  of  the  conduit,  while  in 
times  of  freshets  driftwood  could  enter  the  conduit.  The  masonry 
work  has  been  completed  and  provision  has  been  made  for  stop  planks 
by  which  the  level  of  the  water  can  be  held  at  reference  151,  which 
will  be  the  level  of  the  water  on  the  dam  at  low  stages  of  the  river, 
when  the  dam  is  raised  as  is  now  proposed,  and  gratings  have  been 
placed  to  prevent  the  indraft  of  logs  even  should  a  freshet  3  feet  higher 
than  that  of  1889  occur. 

The  appropriation  for  this  work  was  $5,000,*  its  cost  $3,042.41. 

A  drain  820  feet  long  was  laid  from  the  valve  chamber  at  the  distrib- 
uting reservoir  to  the  Chesapeake  and  Ohio  Canal.    ^.  .^.^^^  ^  GoOqIc 
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The  reference  of  the  flow  line  of  this  reservoir  is  146  feet  above  datum ; 
during  the  year  the  level  of  the  water  in  the  reservoir  fluctuated 
between  references  141.45  and  145.55,  and  reached  a  level  of  144.40,  or 
above,  each  month.  Any  material  reduction  of  head  in  the  city  service 
below  the  level  of  such  service  in  1890,  when  the  48-inch  main  was  put 
in  use,  is  not  therefore  to  be  attributed  to  low  levels  of  water  in  the 
reservoir.  Raising  the  height  of  the  dam  at  Great  Falls  is  but  a  par- 
tial provision  for  an  increased  consumption.  Additional  means  of 
bringing  the  water  from  the  distributing  reservoir  to  the  consumer 
must  speedily  be  provided. 

Extensive  repairs  have  been  made  to  the  Conduit  road  and  casings 
of  24  manholes  along  the  conduit  raised,  having  been  found  to  be  below 
the  hydraulic  grade  line. 

An  appropriation  of  $14,000  has  been  made  for  removing  the  accumu- 
lation of  deposits  in  the  conduit.  This  work  is  to  be  attempted  by 
loosening  the  deposits  with  hoes  and  shovels  and  sluicing  out  the  loos- 
ened material;  consequently  it  can  only  be  carried  on  when  the  river  is 
high  and  for  not  more  than  twenty-four  hours  at  a  time  without  mate- 
rially affecting  the  water  service.  The  work  has  been  carried  on,  but 
not  completed,  over  about  8,700  feet  of  main  and  by-conduit.  Ordi- 
narily, deposits  are  from  8  to  10  inches  in  dex)th. 

Section  1803,  Eevised  Statutes,  forbids  the  tapping  of  any  main  laid 
by  the  United  States  in  the  District  of  Columbia  except  by  permission 
of  the  Chief  of  Engineers,  U.  S.  Army.  With  the  approval  of  the  Sec- 
retary of  War,  general  authority  has  been  granted  to  the  Commission- 
ers of  the  District  of  Columbia  to  tap  all  United  States  mains  of  12 
inches  in  diameter,  or  less,  with  the  exception  of  parts  of  the  10-inch 
and  12-inch  mains.  Permission  to  tap  the  30-inch  main  for  service 
connections  not  exceeding  1  inch  in  diameter  has  been  given  in  four 
cases. 

Griffiths  Park  and  Cabin  John  bridges  have  been  repaved  with  vitri- 
fied bricks  at  a  cost  of  $2,834.98.  Five  thousand  dollars  was  appro- 
priated for  this  work. 

Repairs  have  been  maile  to  the  wooden  bridges  and  lumber  has  been 
purchased  for  extensive  repairs  to  the  bridge  across  the  spillway  of  the 
Dalecarlia  Reservoir  and  for  reflooring  the  bridge  across  Rock  Creek. 
This  latter  bridge  needs  reflooring  every  three  years,  whether  with  oak 
or  Georgia  pine. 

Complete  reports  have  been  made  on  encroachments  on  aqueduct 
lands.  Under  autliority  of  law  a  small  tract  has  been  sold ;  a  revoca- 
ble license  to  maintain  a  house  partly  on  such  land  has  been  given  in 
one  case  and  in  two  notices  to  remove  sheds  and  barns  within  one 
year  have  been  served.  Owners  of  encroaching  fences  will  be  notified 
that  when  these  fences  are  rebuilt  they  must  not  encroach  on  United 
States  lands.  Two  buildings  belonging  to  private  parties  have  been 
removed  by  them  from  these  lands. 

The  daily  consumption  and  waste  of  water  was  measured  June  25, 
1895,  and  determined  to  be  47,182,081  gallons.  Based  upon  the  popula- 
tion, as  enumerated  by  the  police  June,  1892,  and  December,  1894,  this 
cx)rresponds  to  a  per  capita  daily  consumption  of  170  gallons,  or  18 
gallons  less  than  the  consumption  as  determined  June  28, 1894. 

Estimates  submitted  in  previous  years  are  renewed,  for  protecting 
the  inlet  to  the  aqueduct  at  Great  Falls;  for  purchase  or  condemna- 
tion of  a  site  for  a  storage  yard,  and  for  inserting  air  valves  and  blow- 
otf  valves  in  the  36-inch  and  30inch  mains. 

Full  explanations  of  these,  all  of  which  have  my  approval,  are  given 
in  the  report  of  the  oflBicer  in  charge.    This  officer  also  recommends  an 
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increase  of  $1,000  in  the  annual  appropriation  for  the  maintenance  and 
repair  of  the  aqueduct,  and  gives  reasons  therefor. 

Wtuhifigton  AquedncL 

July  1,  1894,  balance  unexpended $0.41 

Amounts  appropriated  by  act  approved — 

August  7, 1894,  for  maintenance  and  repairs : . . .  $20, 000. 00 

August  7, 1894,  for  repair  of  bridges 5, 000  00 

August  7, 1 894,  for  i)rotecting  conduit 5, 000. 00 

March  2,  1895,  for  removing  deposits  i 14,000.00 

44,000.00 

44,000.41 
January  10, 1895,  amount  deposited  in  Treasury,  being  balance 

of  appropriation  of  l^ 94 .41 

June  30, 1895,  amount  expended  during  fiscal  year •. 21, 008. 51 

21,008.92 

July  1,1895,  balance  unexpended 22,991.49 

July  1, 1895,  outstanding  liabilities 3,307.25 

July  1, 1895,  balance  available 19,684.24 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897.    21, 000. 00 

The  estimates  of  the  officer  in  charge  for  the  fiscal  year  ending  June 
30, 1897,  are  as  follows : 

For  protecting  the  inlet  to  the  aqueduct  at  Great  Falls $5, 000 

For  purchase  or  condemnation  of  a  site  for  a  storage  yard 10, 000 

For  inserting  air  valves  and  blow-off  valves  in  the  36-inch  and  30-inch 

mains 6,  250 

For  maintenance  and  repair  of  the  aqueduct  and  the  reservoirs,  mains, 

roads,  etc.,  connected  there  with 21,000 

42,250 

(See  Appendix  B  B  B  1.) 

2.  Increasing  the  water  supply  of  Washin^on^  I),  C. — All  operations 
on  this  project  are  suspended.  A  watchman  has  been  employed  during 
the  year  at  the  new  reservoir,  whose  dutie.s  include  guarding  the  stone 
at  the  mouths  of  all  the  shafts  except  the  one  at  Foundry  Branch, 
which  is  under  the  care  of  the  watchman  at  the  distributing  reservoir. 

Of  the  available  balance  of  the  appropriations  for  this  work  $125,000 
was  by  act  of  Congress  approved  March  2, 1895,  made  applicable. 

For  raising  the  height  of  the  dam  at  Great  Falls  and  other  works 
rendered  necessary  by  the  raising  of  the  dam. 

The  dam  is  to  be  raised  2.5  feet,  and  when  raised  will  cause  the  river 
at  its  low- water  stage  to  practically  till  the  mouth  of  the  conduit. 

Stone  is  being  taken  from  the  Government  quarries  at  Seneca,  cut, 
and  stored  on  the  Maryland  shore  of  the  Potomac  near  the  point  of 
transfer  to  the  dam.  Surveys  are,  being  made  to  determine  if  any 
damage  to  property  is  to  be  expected  from  the  increased  backwater  of 
the  raised  dam. 

It  is  exi)ected  to  complete  this  work  during  the  lowwater  stages  of 
this  and  the  next  calendar  years. 

Amount  made  available  by  act  of  March  2, 1895 $125, 000, 00 

June  30, 1895,  amount  expended  during  fiscal  year 4, 006. 20 

July  1, 1895,  balance  unexpended 120,993.80 

July  1, 1895,  outstanding  liabilities 3, 155. 68 

July  1, 1895,  balance  available 117,838.12 
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For  testing  the  tunnel  conduit  the  sum  of  $25,000  was  also  made 
applicable  from  the  available  balance  of  the  appropriation  for  increasing 
the  water  supply. 

The  object  of  this  test  is  to  determine  the  amount  of  leakage  occur- 
ring when  the  tunnel  is  filled  as  in  service  connections. 

There  are  five  shafts  connected  with  this  tunnel,  and  during  the  test 
the  end  shafts  will  be  open  and  the  three  intermediate  shafts  closed  by 
masonry.  To  effect  these  closures,  as  well  as  to  note  the  present  condi- 
tion of  the  incomplete  masonry  work  of  the  tunnel,  it  was  necessary  to 
empty  the  tunnel  of  about  9,500,000  gallons  of  seepage  water. 

All  shafts  and  connecting  headings,  except  the  east  shaft  and  it6 
heading,  have  been  pumped  out.  The  masonry  work  of  the  three  shafts 
is  well  advanced,  that  at  Eock  Creek  shaft  being  completed. 

Tests  of  the  water  taken  from  the  tunnel  have  been  made  from  time 
to  time  by  officials  of  the  district,  and  measures  have  been  made  to 
determine  the  rate  of  seepage. 

Amount  made  available  by  act  of  March  2, 1895 $25, 000.  00 

Jime  30, 1895,  amount  expended  during  fiscal  year 8, 409. 06 

July  1,1895,  balance  unexpended 16,590.94 

July  1,1895,  out«tanding  liabilities 4,812.79 

July  1,1895,  balance  available 11,778.15 

For  report  "upon  completing  the  tunnel  conduit^  the  sum  of  $H?,000 
was  made  applicable  by  the  act  already  referred  to. 

The  report,  to  be  submitted  to  Congress  December  2,  1895,  is  under 
study. 

Amount  made  available  by  act  of  March  2, 1895 $10,000.00 

July  1,1895,  balance  available 10,000.00 

July  1, 1894,  balance  unexpended  and  available 427, 639. 25 

June  30, 1895,  amount  expended  and  liabilities  incurred  during  the  fiscal 

year 20,864.48 

July  1, 1895,  balance  unexpended  and  available 406, 774. 77 

No  estimate  tor  further  appropriation  is  submitted. 
(See  Appendix  B  B  B  2.) 

Under  existing  laws,  the  Chief  of  Engineers,  U.  S.  Army,  has  the 
immediate  superintendence  of  the  Washington  Aqueduct  and  of  every- 
thing connected  with  the  same  belonging  to  the  United  States.  (Sec. 
1800,  Revised  Statutes.)  His  authority  is  required  to  tap  all  water 
pipes  laid  by  the  United  States.  (Sec.  1803.  Revised  Statutes.)  He  is 
in  no  way  responsible  to  the  authorities  or  the  District  of  Columbia 
though  the  estimates  relating  to  the  maintenance  and  operation  of  the 
aqueduct  are  required  by  law  to  be  submitted  to  the  Secretary  of  the 
Treasury  by  the  Commissioners  of  the  District.  The  responsibility  fo 
the  care,  storage  and  distribution  of  the  water  supply  of  the  District 
lies  severally  upon  the  Chief  of  Engineers  and  the  District  Commis- 
sioners. It  would  seem  proi)er  that  all  the  responsibility  of  operating 
the  complete  system  of  water  supply  should  rest  with  the  officials  of 
the  District  alone;  and  that  when  the  work  of  constructing  additional 
parts  of  the  system  is  assigned  to  the  Chief  of  Engineers,  under  the 
War  Department,  the  additional  structure,  when  completed,  should  be 
turned  over  to  the  District  authorities  to  operate. 

The  modifications  of  sections  1800,  1803  and  1810  of  the  Revised 
Statutes,  in  accordance  with  the  above  views,  and  the  extension  of  the 


Digitized  by 


Google 


WASHINGTON   AQUEDUCT.  489 

authority  of  the  Commissioners  of  the  District  over  all  completed 
structures  pertaining  to  the  water  supply,  whether  within  or  without 
the  limits  of  the  District,  are  recommended. 

3.  Erection  of  fishicays  at  Great  Falls* — Under  a  ruling  concerning 
the  act  of  July  15,  1882,  providing  for  the  construction  of  these  fish- 
waj's,  the  Secretary  of  War  decided  that  the  Engineer  officer  in  charge 
should  be  held  resijonsible  only  for  the  proper  protection  of  the  aque- 
duct dam  at  Great  Falls  and  the  disbursement  of  the  funds  appropri- 
ated, the  Commissioner  of  Fish  and  Fisheries  being  responsible  under 
the  act  for  the  plans  and  specifications  of  the  fish  ways  and  their  execu- 
tion. No  work  has  been  done  on  the  fishways  during  the  last  fiscal 
year  for  want  of  funds.  Property  pertaining  to  this  work  was  removed 
from  a  temporary  storehouse  at  Great  Falls  to  the  brick  storehouse  at 
the  distributing  reservoir.  Sections  2,  3,  4,  5,  and  6  and  a  portion  of 
the  permanent  dam  have  been  completed.  There  remains  to  be  con- 
structed the  remainder  of  this  dam  and  section  1.  The  Commissioner 
of  Fish  and  Fisheries  is  of  the  opinion  that  an  additional  sum  of  $7,890 
will  be  required  to  complete  the  work. 

July  1, 1894,  balance  unexpended $32. 02 

June  30y  1895,  amoun  t  expended  during  fiscal  year 23. 03 

July  1,1895,  balance  unexpended 8.99 

July  1, 1895,  outetandiugliabUities 2.93 

July  1, 1895, balance  available 6.06 

Amount  deemed  necessary  by  the  Commissioner  of  Fish  and  Fisheries  for 

the  completion  of  the  work 7,890.00 

(See  Appendix  B  B  B  3.) 

IMPROVEMENT  OF  THE  DALBOABLIA  BECEIVING  BESEBVOIE. 

Officer  in  cliarge,  Col.  George  H.  Elliot,  Corps  of  Engineers  (retired). 

This  reservoir,  lying  partly  in  Montgomery  County,  Md.,  and  partly 
in  the  District  of  Columbia,  constructed  for  the  storage  of  Potomac 
water  from  Great  Falls,  was  contaminated  by  the  water  Howing  into  it 
from  its  watershed  of  about  4,000  acres. 

The  object  of  the  improvement  was  the  diversion  from  the  reservoir 
of  the  latter  water,  which  entered  the  reservoir  by  three  streams,  viz, 
East  Creek,  Mill  Creek,  and  Little  Falls  Branch,  and  also  flowed  directly 
into  the  reservoir  from  the  hillsides  between  these  streams. 

The  project  for  the  improvement  provided  for  the  erection  of  dams 
across  the  valleys  of  all  of  these  streams  just  above  their  mouths  and 
taking  the  water  of  East  Creek  (the  stream  farthest  to  the  east  that  i)ol- 
luted  the  reservoir)  from  behind  its  dam  and  conducting  it  by  an  open 
channel  around  the  margin  of  the  reservoir,  together  with  the  water 
flowing  directly  into  the  reservoir  from  the  hillsides  between  East  Creek 
and  Mill  Creek  into  Mill  Creek  above  its  dam.  The  combined  waters  of 
both  streams  and  the  wat^r  falling  directly  into  the  reservoir  from  the 
hillsides  between  Mill  Creek  and  Little  Falls  Branch  were  to  be  carried 
by  a  proportionally  larger  channel,  still  following  the  margin  of  the 
reservoir,  and  a  short  tunnel  into  the  Little  Falls  Branch.  Finally  the 
water  of  the  entire  watershed  thus  collected  was  to  be  turned  into  a 
shaft  to  be  excavated  in  the  valley  of  the  latter  stream  above  its  dam, 
and  from  the  bottom  of  this  shaft  a  tunnel  about  1,000  feet  long,  to  be 
excavated  under  Dalecarlia  Hill  and  under  Washington  Aqueduct  Tun- 
nel No.  4,  was  to  carry  the  water  to  a  natural  water  course  below  the 
reservoir,  in  which  it  would  flow  off  into  the  Potomac.       ^-^  ^ 
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The  estimated  cost  of  the  work  was  $150,000. 

A  map  of  the  watershed  and  plans  of  the  works  may  be  found  in  the 
Report  of  the  Chief  of  Engineers  for  1893,  pages  4308-4309. 

The  work  was  commenced  in  July,  1893,  and  at  the  beginning  of  the 
last  fiscal  year  $58,961.95  had  been  expended  and  the  tunnel  under 
Dalecarlia  Hill  and  the  shaft  in  the  valley  of  Little  Palls  Branch  had 
been  essentially  completed. 

Since  the  beginning  of  the  last  fiscal  year  the  work  has  been  actively 
continued  with  as  large  a  force  as  could  be  worked  to  advantage,  and 
averaging  for  a  considerable  portion  of  the  time  from  150  to  250  men. 

The  amount  expended  during  the  last  fiscal  year,  including  outstand- 
ing  liabilities,  was  $66,720.98. 

In  addition  to  other  works,  the  work  done  since  the  last  fiscal  year, 
which  will  be  found  ftilly  described  in  the  report  of  the  officer  in  charge, 
incladed  the  excavation  and  lining  of  the  tunnel  400  feet  long  through 
the  hill  east  of  Little  Falls  Branch;  the  construction  of  heavy  retain- 
ing walls  at  the  portals  of  this  tunnel  and  on  the  hill  side  of  the  shaft 
in  the  valley  of  Little  Falls  Branch;  the  construction  and  paving  of 
the  open  channels,  about  1  mile  long,  around  the  reservoir;  the  con- 
struction of  the  earthen  dams  across  the  mouths  of  Little  Falls  Branch, 
Mill  Creek,  and  East  Creek,  these  dams  aggregating  629  feet  m  length, 
and  the  driving  of  sheet  piles  for  491  feet  of  piling  on  the  sites  of  the 
Little  Falls  Branch  and  Mill  Creek  dams;  facing  with  stone  the  por- 
tions of  the  Mill  Creek  dam  exposed  to  wind  waves;  the  construction 
of  two  wagon  bridges,  made  necessary  by  the  change  in  the  courses 
of  Mill  Creek  and  East  Creek;  the  construction  of  about  2  miles  of 
strong  wire  fence  for  the  purx)Ose  of  excluding  animals  from  the  slopes 
of  the  open  channels  and  the  dams,  which  have  been  covered  with  soil 
and  planted  with  grass  seed ;  the  deepening  of  the  reservoir  at  its  head, 
and  the  reexcavation  of  the  old  channel  from  the  "  North  Connection  " 
into  the  reservoir  through  which  the  reservoir  was  formerly  supplied 
with  Potomac  water  from  Great  Falls,  and  which  had  become  entirely 
filled  up  with  detritus  brought  down  Little  Falls  Branch  in  floods  since 
the  use  of  the  reservoir  was  susx>cnded  in  1888. 

The  object  of  the  work,  viz,  the  diversion  of  the  water  of  the  entire 
watershed,  except  some  small  areas  under  the  control  of  the  United 
States,  had  at  the  date  of  the  officer's  report  been  fully  completed,  the 
reservoir  had  been  emptied  of  its  contents,  and  they  were  being  replaced 
with  Potomac  water  from  Great  Falls  as  rapidly  as  the  supply  by  the 
Aqueduct  in  excess  of  the  daily  requirements  of  the  city  would  permit. 

At  that  date  (August  1)  there  remained  to  be  done  a  considerable 
amount  of  work  that  could  not  be  done  before  the  completion  of  the 
diverson  of  the  water  and  which  the  running  of  the  water  in  its  new 
channels  and  to  the  shaft  in  the  valley  of  Little  Falls  Branch  would 
not  interfere  with. 

About  90  men  were  still  employed  on  this  work  and  the  officer  in 
charge  expected  that  the  entire  project,  with  the  possible  exception  of 
the  completion  of  proceedings  in  condemnation  of  certain  tracts  of  land, 
would  be  fully  completed  in  a  month  or  six  weeks  from  the  date  of  his 
report,  or  before  September  15. 

July  1,  1894,  balance  unexpended $1, 038. 05 

Amount  appropriated  by  act  of  August  7,  1894 52, 500. 00 

Amounted  appropriated  by  act  of  March  2, 1895 37, 500. 00 

$91,038.05 

Juno  30,  1895,  amount  expended  during  fiscal  year 58, 831. 36 

July  1,  1895, outstanding  liabilities 6,889.62 

: 65,720.98 

July  1, 1895, balance  available ^ . , . -, .. Q-^C  25, 317. 07 
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No  further  appropriation  is  required  for  the  work.  In  the  judgfuient 
of  the  ofl&cer  in  charge  the  money  available  at  the  date  of  his  report 
was  abundantly  sufficient  for  the  completion  of  the  work,  and  he 
expected  that  there  would  remain  a  considerable  sum  to  be  covered  into 
the  Treasury. 

(See  Appendix  COG.) 

IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS,  AND 
CARE  AND  MAINTENANCE  OF  THE  WASHINGTON  MONUMENT,  IN  THE 
DISTRICT   OF  COLUMBIA. 

Officer  in  charge,  Col.  John  M.  Wilson,  Corps  of  Engineers,  with 
Second  Lieut.  John  S.  Sewell,  Corps  of  Engineers,  under  his  immediate 
orders. 

Monthly  inspections  have  been  made  of  the  various  buildings  occu- 
pied by  the  War  Department,  except  the  State,  War,  and  Navy  build- 
ing, in  connection  with  their  care,  repair,  and  safety. 

The  work  of  strengthening  and  repairing  Ford's  Theater  building, 
under  the  terms  of  the  act  of  Congress  approved  March  12, 1894,  has 
been  completed. 

Under  the  terms  of  the  act  of  Congress  approved  August  18, 1894, 
additional  fire  escapes  have  been  placed  upon  the  Government  Printing 
Office,  the  southwest  section  of  the  Printing  Office  raised  one  story, 
and  a  new  5- story  structure  erected  between  the  southwest  and  south 
center  sections  of  the  main  building. 

Under  the  terms  of  the  act  of  Congress  approved  March  2, 1895,  plans 
have  been  prepared  for  the  erection,  upon  the  site  of  the  Government 
Printing  Office  stables,  of  a  6-story  modern  fire-proof  building,  about 
102  feet  high  and  covering  an  area  of  175  feet  by  30  feet. 

The  necessary  excavations  have  been  made  and  the  foundation  for 
the  buikling  is  well  advanced ;  contracts  have  been  made  for  the  steel 
frame  and  other  materials  necessary  for  the  prompt  erection  of  the 
proposed  structure. 

The  Executive  Mansion  has  received  the  usual  care,  and  such  improve- 
ments have  been  made  as  the  funds  available  would  admit;  the  build- 
ing has  been  repainted  inside  and  outside. 

Kew  furniture,  matting,  carpets,  curtains,  etc.,  have  been  supplied 
from  time  to  time  when  necessary. 

The  conservatory  and  greenhouses  were  all  overhauled  and  repairs 
of  various  kinds  made. 

Every  effort  has  been  made  to  maintain  the  Washington  Monument 
and  its  machinery  in  good  condition,  and  to  continue  the  improvement 
and  ornamentation  of  the  adjacent  grounds. 

All  boilers  and  machinery  have  been  carefully  overhauled  and  cleaned, 
and  the  work  of  repainting  the  ironwork  of  the  interior  of  the  monu- 
ment has  been  continued. 

The  steam  pipes  in  the  tunnel  have  been  incased  in  magnesia  cov- 
ering. 

The  boiler  house,  engine  room,  and  elevator  car  have  been  connected 
by  telephone. 

The  elevator  receives  the  most  careful  attention,  being  constantly 
inspected  by  experts,  and  it  is  believed  to  be  as  safe  as  it  is  in  the 
power  of  man  to  make  it. 

There  were  159,707  visitors  to  the  top  of  the  shaft  during  the  year, 
making  a  total  of  1,098,126  i>ersons  who  have  made  the  ascent  since  tbe 
monument  was  opened  to  the  public  in  October,  1888. 
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The  improvement  of  the  Monument  Grounds  has  been  continued, 
plank  walks  constructed,  new  water  pipe  introduced,  flower  beds 
planted,  etc. 

At  the  propagating  gardens  and  nurseries,  extensive  repairs  were 
made  to  the  greenhouses,  about  380,000  plants  propagated  for  use  in 
the  public  parks,  shops  and  storehouses  repaired,  a  new  greenhouse, 
hot  frame  and  potting  shed  constructed,  new  roads  and  walks  laid  out, 
a  new  tank  for  growing  water  lilies,  etc.,  built  and  a  number  of  trees 
and  shrubs  planted. 

The  asphalt  roads  and  walks  in  Smithsonian,  Judiciary,  and  Lincoln 
])ark8  have  been  extended,  a  section  of  asphalt  roadway  laid  in  south 
grounds  of  Executive  Mansion  and  a  stone  flagging  walk  laid  in  Seaton 
Park  from  Third  to  Seventh  street. 

Repairs  have  been  made  to  asphalt  walks  in  Lafayette  Park,  Franklin 
Park,  and  some  of  the  smaller  improved  reservations. 

A  new  granolithic  pavement  has  been  laid  in  the  grounds  north  of 
the  Executive  Mansion. 

The  officer  in  charge  invites  attention  to  the  propriety  of  erecting  a 
separate  building  for  office  purposes  for  the  President  of  the  United 
States. 

He  also  recommends  the  exten^on  of  the  electric-light  system  to 
include  the  Monument  Grounds,  Lafayette  and  Franklin  parks,  the 
improvement  of  several  reservations,  and  the  construction  of  an  asphalt 
walk  on  the  border  of  the  ellipse  south  of  the  Executive  Mansion. 

Attention  is  invited  to  the  detailed  -report  of  the  officer  in  charge, 
and  to  his  estimates  and  recommendations  for  the  fiscal  year  ending 
June  30, 1897. 

His  estimates  are  as  follows: 

For  improvemeut  and  care  of  public  buildings  and  grounds  in  charge  of 

the  Chief  of  Engineers $142,449.70 

For  compensation  of  persons  employed  on  public  buildings  and  grounds . .     52, 500. 00 
For  replacing  old  telegraph  poles  with  higher  ones,  and  for  care  and 

repair  of  existing  lines 3, 100. 00  ' 

For  contingent  and  incidental  expenses  of  public  buildings  and  grounds . .  500. 00 

For  care  of  Washington  Monument  and  maintenance  of  ele- 
vator : 

Salaries  of  employees $9,060.00 

Fuel,  lights,  contingencies,  etc 3, 000. 00 

12,060.00 

Total ^ 210,609.70 

(See  Appendix  1)  D  D.) 

NORTHERN     AND     N  ORTH  WESTERN      LAKES — SURVEYS — CORRECTINa 
ENGRAVED   PLATES— PRINTING  AND   ISSUING  OF   CHARTS. 

Surveys  on  tbe  Great  Lakes  by  engineer  officers  were  made  more 
than  two  generations  ago.  There  are  upon  the  files  of  this  office  maps 
of  localities  made  by  such  officers  in  the  years  1817, 1819, 1824, 1826, 
1827,  and  many  of  later  dates  up  to  the  present  time. 

Up  to  1841  these  surveys  were  in  connection  with  improvement  of 
the  various  harbors,  and  of  rivers  tributary  to  the  lakes.  The  needs 
of  navigation  demanding  more  than  surveys  of  disconnected  localities, 
the  "  Survey  of  the  Northern  and  Is' or th western  Lakes  "  as  a  connected 
whole  was  commenced  under  an  appropriation  made  March  3, 1841,  of 
$15,000  for  a  "  hydrographic  survey  of  the  coasts  of  the  i^orthern  and 
Northwestern  Lakes  of  the  United  States." 

This  work  was  naturally  assigned  to  the  War  Department,  as  its 
officers  had  theretofore  been  engaged  in  making  local  surveys  and  had 
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charge  of  the  works  of  improvement  then  in  progress,  and  had  been 
so  engaged  for  a  number  of  years;  and  Capt.  W.  G.  Williams,  then  iu 
charge  of  harbor  improvements  on  Lake  Erie,  with  station  at  Butl'iilo, 
was  directed  by  a  letter  ot  May  17,  1841,  to  take  charge  of  the  survey 
and  ander  the  appropriation  made  March  3,  previously.  A  few  yt*ars 
thereafter  the  office  was  removed  to  Detroit,  Mich.,  where  it  remained 
until  the  field  work  of  the  survey  was  completed  in  1882,  and  that 
j>lace  has  since  remained  the  i)oint  for  the  distribution  of  the  charts  of 
the  lakes. 

From  1841  the  survey  of  the  lakes  was  carried  on  under  the  follow- 
ing appropriations: 

Mar.     3,1841 $15,000     July     2,1864 $100,000 

May    18,1842 20,000  j  Feb.   28,1865 125,000 

Mar.     1,1843 30,000     June  12,1866 50,000 

June  17,1844 20,000     Mar.     2,1867 155,000 

Mar.     3,1845 20,000     July  20,1868 75,000 

Aug.     8,1846 25,000     Mar.     3,1869 100,000 

Aug.    12,1848 25,000  I  July  15,1870 100,000 

Mar.     3,1849 10,000  1  Mar.     3,1871 175,000 

Sept.  28,1850 25,000  '  June  10,1872 175,000 

Mar.     3,1851 25.000,  Mar.     3,1873 175,000 

Aug.   30,ia52 25,000  '  June  23,1874 175,000 

Mar.     3,1853 50,000     Mar.     3,1876 150,000 

Aug.     5,1854 50,000     July  31,1876 84,000 

Mar.     3.1855 50,000  i  Mar.     3,1877 94,500 

Aug.   30,1856 50,000     June  20,1878 49,500 

Mar.     3.1857 50,000     Mar.     3,1879 85.000 

June  12,1858 75,000  '  June  16,1880 40,000 

Mar.     .3.1859 75,000  ;  Mar.     3,1881 18,000 

Jane  21,1860 75,000  i  Aug.     7,1882 12,000 

Mar.     2.1861 75, 000  I                                                         

JuJy     5.1862 105,000  1              Total 2,939,879 

Feb.     9.1863 106,879  I 

The  field  work  of  the  survey  being  completed,  the  office  of  the  sur- 
vey was  closed  in  August,  1882,  and  the  records  transferred  to  this 
office.  The  printing  of  the  final  report  was  completed  in  November, 
1882.  Work  in  connection  with  the  engraving  and  printing  of  the 
charts  still  remained,  but  of  the  appropriation  of  $12,000  last  above 
mentioned,  $2,382.32  was  returned  to  the  surplus  fund  of  the  Treasury. 

At  that  time  the  charts  were  perfected  to  the  full  needs  of  navigation 
under  the  then  existing  conditions. 

From  the  completion  of  the  field  work  to  the  present  time  the  following 
appropriations  have  been  made,  which  have  been  applied  to  printing, 
electrotyping,  and  issuing  charts  for  the  use  of  navigators: 


Mar.  3,1883 $3,000 

July  7,1884 3;000 

Mar.  3,1885 3,000 

Aug.  4,1886 2,000 

Mar.  3,1887 2,000 

Oct.  2,1888 2,000 


Mar.   3,1891 $2,000 

Aug.   5,1892 2,000 

Mar.   3,1893 2,000 

Aug.  18, 1894 2,000 

Mar.   2,1895 2,000 


Mar.   2,1889 2,000  Total 29,000 

Aug.30,1890 2,000  1 

To  June  30, 1895,  the  aggregate  of  $9,657.20  has  been  turned  into  the 
Treasury  from  the  sale  of  charts.  Up  to  February  20,  1890,  charts  to 
vessels  navigating  the  Great  Lakes  were,  by  regulation,  issued  free, 
not  to  exceed  one  set  to  each  vessel ;  charts  to  other  parties  to  be  sold 
at  30  cents  each.  From  and  after  that  date  no  more  free  issue  was 
made,  and  charts  were  sold  at  30  cents  each,  this  price  continuing  until 
July  16, 1890,  since  which  date  the  price  has  been  20  cents. 

Because  of  the  phenomenal  increase  of  commerce  on  the  lakes,  and 
under  the  stimulus  of  the  increased  depth  made  practicable  through 
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the  f^t.  Marys  River  by  the  completion  of  the  new  lock  and  the  increase 
of  depth  obtained  by  the  improvements  made  in  the  channels  of  the 
rivers  and  in  the  harbors  of  the  lakes,  the  draft  of  lake  vessels  has 
steadily  increased,  and  therefore  the  interests  of  navigation  have 
required  reexamination  of  certain  shoaler  areas  sufficiently  surveyed 
and  charted  for  the  older  conditions  of  a  12-foot  navigation. 

In  1887  a  vessel  struck  on  a  shoal  and  in  14  feet  of  water  where  22 
feet  was  shown.  This  obstruction  was  found  to  have  been  a  deta<5hed 
bowlder  about  6  by  4  feet  on  toi>,  and  this  occurrence  suggested  the 
desirability  of  having  funds  available  for  limited  surveys  in  such  cases 
as  this  and  for  keeping  the  charts  in  all  respects  up  to  date.  Accord- 
ingly an  estimate  of  $10,000  was  submitted  with  the  Annual  Report  of 
1887,  which  estimate  was  repeated  for  the  Annual  Report  of  1888.  An 
appropriation  of  $5,000  was  made  March  2, 1889,  for  ^'surveys,  additions 
to,  and  correcting  engraved  plates."  This  and  succeeding  appropria- 
tions for  the  same  purpose  to  date  are  as  follows: 


Mar.    2,1889 $5,000 

Aug.  30,  1890 10,000 

Mar.    3,1891 10,000 

Aug.    5,1892 5,000 

Mar.     3,  1893 25,000 


Aug.  18,  1894 $25,000 

Mar.    2,1895 25,000 


Total 105,000 


Under  these  appropriations  reexaminations  have  been  made  of  various 
localities,  as  shown  by  the  annual  rei)orts,  and  quite  extensive  reex- 
aminations are  now  under  way  on  the  St.  Marys  and  St.  Lawrence 
rivers. 

Under  the  supervision  of  this  office,  and  during  the  fiscal  year,  addi- 
tions have  been  made  to  the  engraved  copperplates  of  charts  of— 

Lake  Superior,  No.  2. 

Portage  Lake  and  River. 

River  Ste.  Marie,  No.  1. 

Kiver  Ste.  Marie,  No.  2. 

Straits  of  Mackinac. 

North  end  of  Lake  Michigan. 

Sonth  end  of  Lake  Michifi^an. 

Coast  chart,  No.  1,  Lake  Michigan. 

Coast  chart,  No.  7,  Lake  Michigan. 

Coast  chart.  No.  9,  Lake  Michigan. 


South  end  of  Green  Bay. 

Lake  St.  Clair. 

Detroit  River. 

Lake  Erie. 

Coast  chart.  No.  1,  Lake  Erie. 

Coast  chart.  No.  6,  Lake  Erie. 

Coast  chart.  No.  7,  Lake  Erie. 

Sandusky  Bay. 

St.  Lawrence  River,  No.  3. 

St.  Lawrence  River,  No.  4. 

New  electrotypes  of  the  following  plates  have  been  made: 

River  Ste.  Marie,  No.  1.  |  River  Ste.  Marie,  No.  2. 

The  following  charts  have  been  prepared  and  are  now  in  the  hands 
of  the  photolithographer: 

Bnifalo  Harbor  and  head  of  Niagara  River,  scale  1 :  20,000. 
Lake  Superior,  scale  1 :  500,000. 

During  the  year  5,091  charts  were  distributed  under  the  supervision 
of  Col.  ().  M.  Poe,  Corps  of  Engineers,  at  Detroit,  Mich.  Of  these  13 
were  sold  at  25  cents  each,  4,657  at  20  cents  each,  and  27  at  10  cents 
each.  In  addition,  56  charts  were  sold  from  this  office  at  20  cents  each. 
The  total  amount  received  from  the  sale  of  charts  was  $948.55,  which 
has  been  turned  into  the  Treasury. 

Chart  No.  3  of  the  series  of  St.  Marys  Eiver  is  in  course  of  prepara- 
tion, the  data  being  entirely  derived  from  the  surveys  made  since  1893, 
in  connection  with  resurvcy  of  St.  Marys  Kiver,  and  the  improvement 
of  the  ship  channel  and  Hay  Lake  Channel. 

During  the  fiscal  year  surveys  and  examinations  were  in  progress  as 
follows : 

Kesiirrey  of  St,  Marys  River  from  White  fish  Bay  to  Detour  Light- 
house,— This  survey  is  being  executed  under  the  supervision  of  Col. 
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O.  M.  Poe,  Corps  of  Eugineers.  The  following  work  was  done  during 
the  fiscal  year:  A  few  latitude  and  azimuth  observations  were  made  at 
the  Soo  Observatory  for  the  purpose  of  obtaining  data  relative  to  the 
movement  of  the  pole.  Astronomical  azimuth  was  determined  at  Sta- 
tion Gargautua  and  will  be  determined  for  several  other  stations. 

The  triangulation  from  Whitefish  Bay  to  Detour  was  completed  and 
computations  made.  The  tertiary  system  made  in  connection  with  the 
improvements  in  St.  Marys  River  was  connected  to  the  i)rimary  system 
at  numerous  points  and  some  of*  the  missing  iX)rtions  were  supplied. 

Magnetic  observations  were  made  in  the  vicinity  of  Sault  Ste.  Marie 
and  at  stations  Gargantua  and  Crisp.  This  work  will  be  continued  at 
other  primary  stations. 

About  100  square  miles  of  topography  were  obtained  for  chart  No.  2 
of  the  new  series  for  St.  Marys  River.  The  survey  covered  Sugar 
Island,  the  American  shore  to  Sailors  Encampment,  and  most  of  Lake 
George. 

In  connection  with  operations* of  improving  the  ship  channel  between 
Chicago,  Duluth,  and  Buffalo  and  improving  Hay  Lake  Channel,  the 
hydrography  of  all  channels  in  St.  Marys  River  was  obtained  between 
Whitefish  Bay  and  Sweets  Point,  about  4  miles  above  Detour,  covering 
an  area  of  about  176  square  miles.  The  data  for  chart  No.  3,  St.  Marys 
River,  is  complete;  the  field  work  for  chart  No.  2  is  practically  done, 
and  the  greater  portion  of  that  for  chart  No.  1  will  be  obtained  this 
season. 

For  the  completion  of  resurvey  of  St.  Marys  River  and  for  obtaining 
the  requisite  additional  data  for  the  proposed  chart  of  Whitefish  Bay, 
$40,000  can  be  profitably  expended  during  the  fiscal  year  ending  June 
30, 1897,  excluding  amounts  for  other  surveys  on  the  lakes. 

In  addition,  new  charts  of  St.  Marys  River  must  be  drawn,  engraved, 
and  printed.  New  shoals  should  be  resurveyed  as  promptly  as  dis- 
covered. New  light  houses,  buoys,  landmarks,  channel  improvements, 
etc.,  must  be  located  and  marked  on  existing  charts.  This  work  is 
accumulating  and  keeps  increasing  the  longer  it  is  postponed. 

In  view  of  all  these  facts  the  following  estimate  is  submitted  for  the 
fiscal  year  ending  June  30,  1897 : 

For  printing  and  issniug  charts  for  ase  of  navigators  and  electrotyping  plates 

for  chart  printing $3, 000 

For  surveys  and  other  expenses  connected  with  correcting  and  extending 
charts,  including  resurvey  of  St.  Marys  River,  to  be  available  until  expended .  50, 000 

(See  Appendix  E  E  E  1.) 

Reexamination  of  St,  Laicrence  River. — This  work  is  in  charge  of  Capt. 
Smith  S.  Leach,  Corps  of  Engineers.  From  the  appropriation  for  survey 
of  the  Northern  and  Northwestern  Lakes,  in  act  of  August  18, 1894,  an 
allotment  of  $3,500  and  a  supplementary  allotment  of  $250  were  made  for 
the  continuation  of  the  work  noted  under  the  above  heading  in  the  last 
annual  report,  making  a  total  of  $3,750  available  during  this  fiscal  year. 
It  was  expected  that  this  sum  would  complete  the  project,  and  that 
expectation  would  have  been  realized  but  for  time  lost  by  accidents  to 
the  machinery  of  the  tug  employed  for  the  work.  It  was  intended  to 
examine  the  main  ship  channel  by  continuous  sweeping  for  a  width 
of  2,000  feet,  except  when  the  natural  limits  are  less,  and  from  Lake 
Ontario  to  the  foot  of  Brockville  Narrows,  a  distance  of  40  miles.  Last 
year,  with  an  allotment  of  $4,275, 9.J  miles  of  the  distance  named  were 
covered  and  14  new  shoals  discovered.  Tliis  year,  with  83,750  expended, 
26  miles  have  been  accomplished.    In  this  distance  no  dangerous  shoals 
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were  found.  The  large  discrepancy  in  the  rate  of  progress  is  accounted 
for  by  the  novelty  of  the  undertaking  and  the  inexperience  of  all  con- 
cerned at  the  outset.  The  upper  limit  of  the  work  was  fixed  at  Blanket 
Island,  a  short  distance  above  Clayton,  as  it  seemed  to  the  division  and 
district  engineers  quite  improbable  that  any  shoals  existed  above  that 
point.  At  the  close  of  the  fiscal  year  tlie  field  operations  were  com- 
pleted and  there  remained  to  be  done  only  the  dismantling  and  storage 
of  the  equipment. 

No  changes  were  made  in  the  general  method  of  work  and  but 
minor  ones  in  the  details  of  operation. 

(See  Appendix  E  E  E  2.) 

Continual  eftbrt  has  been  made  to  keep  the  charts  up  to  date,  and  a 
very  considerable  number  have  been  corrected  during  the  year,  and  the 
special  examinations  made  in  connection  with  river  and  harbor  work 
have  been  made  use  of  whenever  available.  If  it  were  not  for  this 
collateral  assistance  a  number  of  very  im^^ortant  charts  would,  owing 
to  lack  of  funds  to  make  surveys,  be  in  a  very  imperfect  and  in  some 
cases  useless  condition. 

As  soon  as  the  funds  available  will  permit,  it  is  proposed  to  prepare 
and  publish  a  general  chart  of  Lake  Michigan  on  one  alieet,  there  being 
a  great  demand  for  the  chart  at  present;  also  to  prepare  and  publish 
charts  of  the  harbors  on  lakes  Huron  and  Superior  in  order  to  com- 
plete the  set  of  charts  of  the  lakes. 

These  projects,  or  something  of  a  similar  nature,  will  have  to  be  car- 
ried out  if  the  charts  are  to  be  rendered  of  the  greatest  service  to  navi- 
gators. The  work  already  done,  particularly  the  location  of  the  dan- 
gerous shoals  in  Lake  Erie,  has  fully  demonstrated  the  necessity  which 
exists  for  work  of  this  character.  The  lake  marine  is  of  too  great 
importance  to  the  country  at  large  for  any  effort  looking  toward  its  safety 
to  be  spareiL  When  the  Government  sells  charts  to  navigators  these 
charts  should  embody  the  latest  and  most  accurate  information  con- 
cerning the  localities  to  which  they  refer,  and  everything  should  be 
done  to  render  navigation  safe  and  certain. 

Ihe  low  water  of  recent  years,  combineil  with  the  great  increjise  in 
size  and  number  of  vessels,  has  resulted  in  the  larger  and  more  expen- 
sive vessels  discovering  dangers  previously  unknown,  and  discovering 
them  by  the  costly  process  of  striking  them.  All  dangers  so  discovered 
should  at  once  be  surveyed  and  located  upon  the  charts,  in  order  to 
prevent  the  repetition  of  similar  accidents  at  the  same  point.  Locali- 
ties deemed  perfectly  safe  for  navigation  when  smaller  vessels  were 
used  are  now  regarded  with  suspicion  by  the  larger  vessels,  and  it  is 
essential  that  certain  special  areas  should  be  reexamined. 

St.  Marys  River  is  one  of  the  localities  on  the  lakes  where  new  sur- 
veys are  essential  in  order  that  the  charts  may  be  rendered  of  the 
greatest  service;  the  surveys  upon  which  the  present  charts  are  based 
were  made  between  1853  and  1857,  and  since  that  time  the  region  tribu- 
tary to  the  river  has  undergone  an  enormous  development.  Nearly 
11,000,000  tons  of  freight  now  pass  through  the  river  annually,  and 
extensive  works  of  improvement  have  been  completed  and  are  in  prog- 
ress. Since  the  original  surveys  were  made  the  draft  of  vessels  has 
increased  from  9J  and  12  feet  to  16  feet  and  will  shortly  be  increased  to 
20  feet.  The  river  is  a  difficult  one  to  navigate  with  the  large  vessels  of 
the  present  time,  and  new  charts  are  absolutely  essential.  The  records 
of  the  former  survey  and  of  the  river  improvement  will  prevent  all 
duplication  of  work,  and  will  permit  the  survey  to  be  pushed  to  com- 
pletion as  quickly  as  possible. 
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The  organized  districts  in  connection  with  river  and  harbor  work 
now  established  ^t  the  chief  cities  on  the  lakes  will  greatly  facilitate 
keeping  all  of  the  charts  np  to  date,  and  will  insure  the  maximum 
results  with  the  minimum  cost. 

In  view  of  the  great  importance  of  this  work  to  the  lake  marine  an 
appropriation  of  $50,000  for  surveys  and  other  expenses  connected 
with  correcting  and  extending  the  charts  of  the  Northern  and  North- 
western Lakes  is  most  earnestly  recommended,  as  the  conditions  now 
existing  are  urgent  and  require  that  this  amount  should  be  available 
at  the  earliest  possible  moment,  and  an  appropriation  of  $3,000  is  rec- 
ommended for  the  printing  and  distribution  of  the  charts. 

Annual  water  levels  of  the  Northern  and  Northwestern  Lakes. — A  table 
showing  the  monthly  means  of  water  levels  from  July  1,  1894,  to  June 
30,  1895,  at  Charlotte  and  Oswego,  Lake  Ontario;  at  Erie,  Ashtabula, 
(Cleveland,  and  Monroe,  Lake  Erie;  at  Milwaukee,  Lake  Michigan;  at 
Escanaba,  Green  Bay  (no  observation  being  made  at  this  latter  place 
from  January  1, 1894,  to  iAIarch  30, 1895);  at  Sand  Beach,  Lake  Huron, 
and  at  Sault  Ste.  Marie  and  Marquette,  Lake  Superior,  being  in  contin- 
uation of  that  published  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1894,  will  be  found  in  Appendix  E  E  E  3. 

MAPS.    * 

Under  the  supervision  of  this  office  an  outline  map  of  the  United 
States  and  Territories,  showing  the  tonnage  of  the  navigable  rivers  of 
the  United  States,  1894,  was  prepared  and  an  edition  printed. 

RECONNAISSANCES   AND  EXPLOBATIONS. 

The  following  officers  have  been  on  duty  at  the  headquarters  of  the 
military  departments  engaged  in  preparing  such  maps  and  making 
such  surveys  as  were  required  by  their  respective  commanding  officers: 

Maj.  William  L.  Marshall,  Corps  of  Engineers,  at  headquarters, 
Department  of  the  Missouri. 

Maj.  Tully  McCrea,  Fifth  U.  S.  Artillery,  at  headquarters.  Depart- 
ment of  the  Columbia,  until  September  15,  1894,  since  which  date 
Lieut.  John  L.  Sehon,  Twentieth  U.  S.  Infantry. 

Lieut.  Charles  (Jr.  Lyman,  Second  U.  S.  Cavalry,  at  headquarters, 
Department  of  California,  until  November  16,  1894;  Lieut.  Col.  John 
I.  Eodgers,  Second  U.  S.  Artillery,  until  June  4, 1895,  since  which  date 
Lieut.  J.  F.  Reynolds  Laiidis,  First  U.  S.  Cavalry. 

Maj.  William  L.  Marshall,  Corps  of  Engineers,  engineer  officer, 
Department  of  the  Missouri,  reports  that  no  field  work  has  been  done 
during  the  year;  that  the  office  work  has  consisted  in  the  preparation 
of  maps  and  drawings,  tracings,  repi'oductions,  etc.,  mounting  and 
issuing  maps;  and  that  contour  maps  have  been  made  of  Forts  Sill, 
Supply,  and  Wayne. 

(See  Appendix  F  F  F  1.) 

Lieut.  John  L.  Sehon,  Twentieth  U.  S.  Infantry,  acting  engineer 
officer.  Department  of  the  Columbia,  reports  that  field  operations  have 
been  confined  to  surveys  within  the  limits  of  the  Vancouver  and  Boise 
military  reservations,  in  addition  to  determining  the  height  of  Yan- 
couver  above  sea  level.  Office  work  has  been  continued  correcting 
the  department  map,  making  tracings,  and  mounting  and  issuing 
maps  for  official  use. 

(See  Appendix  F  F  F  2.) 
ENG  95 32 


Digitized  by  VjOOQlC 


498    REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Lieut.  J.  F.  Reynolds  Landis,  First  U.  S.  Cavalry,  acting  engineer 
officer,  Department  of  California,  reports  that  the  office  work  has 
involved  the  preparation  of  original  drawings,  tracing,  and  blue  print- 
ing maps,  etc. ;  the  mounting  and  distribution  of  maps,  and  the  care, 
repair,  preservation,  and  issuing  of  instruments.  No  field  work  has 
been  entered  into  during  the  year. 
.  (See  Appendix  F  F  F  3.) 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE 
OF   WAR  MAPS. 

For  military  surveys  and  reconnaissances  and  surveys  of  military 
reservations  by  the  engineer  officers  attached  to  the  several  headquar- 
ters of  military  departments,  being  an  average  of  $2,142.86  for  each  of 
seven  military  departments  west  of  the  Mississippi  River,  $15,000;  for 
publication  of  maps  for  use  of  the  War  Dei)artment,  inclusive  of  war 
maps,  $10,000;  total  $25,000. 

Attention  is  specially  invited  to  this  estimate  for  appropriation  and 
to  the  important  uses  for  which  it  is  intended. 

At  the  headquarters  of  the  military  departments  west  of  the  Missis- 
sippi River  there  are  stationed  officers  of  the  Corps  of  Engineers,  or 
other  officers  detailed  to  act,  whose  duty  it  is  to  make  reconnaissances 
for  military  purposes,  to  make  such  surveys  and  prepare  such  maps  as 
may  be  reijuired  by  their  respective  commanding  officers.  In  recent 
years  no  appropriations  have  been  made  for  those  purposes,  and,  conse- 
quently, these  officers  have  been  very  much  cramped  for  lack  of  the 
necessary  means,  and  the  usefulness  of  their  offices  has  been  very  much 
reduced  in  consequence.  The  maps  of  these  departments  are  constantly 
in  need  of  revision  and  additions,  which  the  officers  make  so  far  as  pos 
sible,  but  with  no  means,  even  for  the  purchase  of  paper,  their  efforts 
are  limited  in  results. 

Paragraph  383  of  the  Army  Regulations  requires  that  the  command- 
ing officer  of  each  post  where  there  are  fixed  batteries  bearing  upon  a 
channel  will  call  upon  the  Engineer  Department  for  accurate  charts 
showing  the  soundings  to  the  extent  of  the  ranges  of  the  guns.  Calls 
upon  this  department  to  perform  its  duty  under  this  regulation  can  not 
bo  honored  from  lack  of  means. 

Interest  in  the  war  maps  published  by  this  office  and  republished  by 
virtue  of  the  sundry  civil  act  of  March  2,  1889,  continues  very  active. 
Of  the  1,100  copies  of  each  map  printed  under  the  act  alluded  to,  all 
tliose  not  printed  in  this  office  (47  sheets)  have  been  exhausted  for 
sometime,  and  the  calls  for  them  can  only  be  honored  with  sets  deficient 
in  that  number  of  sheets. 

Resides  all  this,  there  is  much  information  in  this  office  relative  to 
military  geography  which  could  with  little  expense  be  made  available 
for  the  information  of  officers  of  the  Army;  for  instance,  there  are  on 
the  office  files  detailed  maps  of  regions  of  Europe  which  may  become 
at  an  early  day  the  theaters  of  war,  and  it  would  be  of  great  advan- 
tage to  the  service  if  such  information  as  these  maps  give  could  be 
made  available  for  the  study  of  officers,  especially  on  the  outbreak  of 
hostilities.  Were  the  means  provided,  this  office  would  be  glad  to 
compile  and  to  disseminate  the  information  on  its  files. 

It  is  the  policy  of  this  country  to  keep  a  standing  army  small  in  num- 
bers, but  it  is  its  expectation  that  it  should  be  a  highly  instructed  one, 
and  a  small  outlay  as  here  referred  to  will  be  conducive  to  that  end. 
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Applications  from  officers  of  the  Army  have  been  received  for  maps 
of  certain  regions  of  Europe,  and  it  was  with  great  regret  chat  this 
office  could  not  render  this  assistance  to  officers  desirous  of  improving 
themselves  professionally,  especially  when  the  material  was  on  its  files. 

OFFICE  OF  THE  CHIEF   OF  ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1895,  the  following-named 
officers  were  on  duty  in  this  office  as  assistants: 
Lieut.  Col.  A.  Mackenzie,  since  June  8, 1895; 
M%j,  Henry  M.  Adams; 

Maj.  Thomas  Turtle,  until  September  18,- 1894; 
Maj.  John  G.  D.  Knight,  until  March  30,  1895;  and 
Capt.  George  W.  Goethals,  since  October  8, 1894. 
Very  respectfully,  your  obedient  servant, 

VY.  P.  Cbaighill, 
Brig.  Oen,,  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


Digitized  by  VjOOQlC 


Digitized  by  VjOOQlC 


APPENDIXES 


TO  THE 


REPORT  OF  THE  CHIEF,  OF  ENGINEERS, 


UNITED    STATES    ARMY. 


501 


Digitized  by  VjOOQlC 


Digitized  by  VjOOQlC 


APPENDIXES 

TO  THE 

REPORT  OF  THE  CHIEF  OF  ENGINEERS, 

UNITED  STATES  ARMY. 


FORTIFICATIONS,  ETC. 


APPENDIX  No.  I. 


PORTLAND  HARBOR. 


OflScer  in  charge,  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Eugineers, 
until  November  5,  1894,  and  Lieut.  Col.  D.  P.  Heap,  Corps  of  Engi- 
neers, since  that  date. 

Three  emplacements  for  Winch  rifles. — ^This  work  was  begun  in  April, 
1893.  In  November,  1894,  two  emplacements  were  completed  except 
the  details  necessary  to  accommodate  the  carriages. 

The  entire  cost  of  the  two  emplacements  has  been  $90,261.05.  The 
quantity  of  concrete  was  about  12,450  cubic  yards,  and  the  cost  per 
cubic  yard,  inclusive  of  cost  and  maintenance  of  plant,  temporary  build- 
ings, etc.,  and  all  contingencies,  was  about  $6.20. 

The  ledge  excavation  at  the  site  of  the  battery  cost  about  $1.43  per 
cubic  yard,  and  the  earth  cover  averaged  about  68.5  cents  per  cubic  yard. 

NARRAGANSEIT  BAY. 

Officers  in  charge,  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  with  First 
Lieut.  W.  W.  Harts,  Corps  of  Engineers,  under  his  immediate  orders 
until  June  8, 1895,  and  in  temporary  charge  since  that  date. 

The  endeavors  of  the  United  States  were  continued  to  secure  legal 
possession  of  a  small  disputed  area  of  land  near  the  southeast  corner 
of  the  Government  reservation  at  Fort  Adams.  A  suit  of  ejectment 
was  commenced  in  August  by  the  U.  S.  district  attorney  against  the 
present  occupant  of  the  three-fourths  of  an  acre  under  controversy; 
the  question  of  the  fort  boundary  line  was  argued  before  the  district 
court  on  February  11, 1896,  and  judgment  was  rendered  in  April,  1895, 
for  the  defendants.  Notice,  however,  was  received  under  date  of  May 
15  from  the  U.  S.  district  attorney  that  he  had  been  further  directed 
by  the  Attorney-General  to  "institute  appropriate  judicial  proceedings 
on  behalf  of  the  United  States  for  the  settlement  of  the  disputed 
boundary"  at  Fort  Adams;  these  proceedings  being  of  the  nature  of  a 
suit  in  equity  to  determine  and  fix  the  United  States  boundaries  at  this 
disputed  locality.  ^  ^ 
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NEW  YORK  HARBOR. 

Batteries  in  the  charge  of  Col.  H.  M.  Eobert,  Corps  of  Engineers, 
with  First  Lieut.  W.  E.  Oraighill,  Corps  of  Engineers,  assistant. 

Five  gun  battery  for  d-inch  rifles, — All  material,  including  that  for  con- 
crete, except  sand,  has  been  purchased  and  generally  hauled  by  contract 
Sand  has  been  excavated  upon  the  reservation  and  hauled  by  contract 
to  bins  provided  for  the  purpose.  A  contract  was  also  made  for  the 
embankment  of  the  parapet.  The  manufacture  of  concrete  has  been 
carried  on  by  hired  labor,  using  machinery  to  handle  the  material  from 
the  bins,  to  mix  the  concrete  and  to  deliver  it  on  the  work.  The  mixer 
used  has  been  a  cubical  one,  4  by  4  by  4  feet,  driven  by  a  10-inch  belt 
running  on  the  drum  of  a  small  hoisting  engine.  Tbis  arrangement 
gives  the  engine  driver  complete  control  of  the  mixer,  and  has  proved 
very  satisfactory. 

Important  contracts  entered  into  during  the  year  have  been  as 
follows: 

Hauling  broken  stone,  4,000  cable  yards,  at  44^  cents. 
Hanling  rubblestone,  1,500  cubic  yards,  at  47  cents. 
Excavating  and  haulius  saud,  3.000  cubic  yards,  at  47  cents. 

Rosendale  cement,  *' Old  Newark,''  8,000  barrels,  delivered  on  the  dock,  at  77.4 
cents. 
Broken  stone  (blnestone),  4,000  cubia yards,  delivered  on  the  dock,  at  $1.09^. 
Broken  stone  (bluestone),  2,500  cubic  yards,  delivered  on  the  dock,  at  $1.09. 
Rubblestone,  1,500  cubic  yards,  delivered  on  the  dock,  at  75  cents. 
Rubblestone,  1,800  cubic  yards,  at  75  cents. 
Gun-metal  castings,  1,151^  pounds,  at  19.98  cents. 

Spruce  and  pine  lumber  for  store  and  sand  bins,  21,407  feet,  B.  M.,  for  $899.67. 
Spruce  lumber  false  works,  at  $18  per  M.,  B.  M. 
Sfxcavation  and  embankment,  2,500  cubic  yards,  at  32^  cents. 
Hauling  and  storing  cement  at  2^  cents  per  barrel. 
For  structural  steel  and  iron  work,  20,000  pounds: 

Steel  frames,  channels,  and  angles,  at  If  cents  per  pound. 

Bolts,  washers,  and  nuts,  at  5  cents  per  pound. 
For  loading  and  hauling  empty  cement  barrels,  8,000  barrels,  at  |  cent  per  barrel. 

The  quantity  of  masonry  constructed  has  been  6,300  cubic  yards, 
composed  of  5,500  cubic  yards  of  concrete  (1  cement,  3  sand,  and  5 
broken  stone)  and  800  cubic  yards  large  stones  embedded  in  tlie  con- 
crete. 

Xine  hundred  and  sixty-eight  cubic  yards  of  earth  has  been  placed 
in  the  parapet  under  contract  at  32^  cents  per  cubic  yard. 

The  estimated  quantities  remaining  to  complete  the  battery  are  3,160 
cubic  yards  of  masonry  and  6,500  cubic  yards  of  earthwork. 

Purchase  of  land  adjacent  to  Fort  Wads  worthy  If,  Y. — ^The  Secretary 
of  War  directed  that  the  property  of  ^Irs.  Sarah  Schuyler  Martin  (about 
6i  acres),  which  is  needed  for  fortification  purposes,  be  purchased  oy  the 
United  States  for  the  sum  of  $44,000  and  interest  at  6  per  cent  on  said 
sum  from  June  26, 1891,  to  date  of  payment,  and  an  allotment  of  $54,000 
was  made  by  the  Chief  of  Engineers  December  26, 1894,  for  completing 
the  purchase.  With  the  assistance  of  the  United  States  attorney  for 
the  eastern  district  of  New  York,  and  after  the  title  to  said  property 
had  been  declared  valid  by  the  Attorney-General  of  the  United  States, 
and  all  mortgages,  tax  liens,  and  other  incumbrances  satisfied,  the  pur- 
chase was  completed  on  February  25, 1895,  and  payment  made  as  follows : 

Purchase  price $44, 000 

Interest  from  June  26,  1891,  to  February  25, 1896,  inclusive  (at  6  per  cent  per 
annum) 9,680 

53,680 
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Batteries  in  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engi- 
neers, with  1^'irst  Lieut.  Eobert  McGregor,  Corps  of  Engineera^ssistant. 

Battery  of  seven  lO-inch  guns  on  disappearing  carriages. — ^The  pave- 
ment of  the  superior  slope  was  completed,  using  Rosendale  cement 
mortar  for  all  except  a  semicircle  of  25  feet  radius  under  the  gun,  which 
was  covered  with  granolithic  pavement  composed  of  1  part  Portland 
cement  to  1^  parts  crushed  granite. 

The  following  table  gives  the*  cost  of  the  various  operations  of  con- 
struction during  the  year: 

Material  and  labor  for  paveuient  of  superior  slope,  405  square  yards,  at  $2.13  $990. 66 
Material  and  labor  for  pavement  of  interior  rooms  and  passages,  260  square 

yards,  at  $1.86 482.72 

Cost  of  altering  two  traverse  magazines  into  casemates  for  rapid-fire  guns.  737. 39 

Drainage  system  for  two  magazines 395. 72 

Twelve  doors  for  magazines  and  entrances 898.08 

Grading  and  sodding  6,442  square  yards  slopes,  at  $0.197 1, 256.  72 

Incidentals,  including  superintendence  and  office  expenses 875. 78 

VVatcbmau's  time  since  September  30, 1894 400. 00 

Inventory  of  supplies  on  band 843.46 

Total  expenses  for  year 6,380.53 

Mortar  battery  icith  ditch  defense, — ^The  final  battery  tiring  was  made 
on  April  11,  1895,  at  which  time  two  volleys  were  fired  from  the  bat- 
tery at  horizontal  targets  on  land  with  the  intention  of  subsequently 
locating  the  shells,  which  had  been  marked  for  identification. 

The  first  volley  was  at  a  target  6,000  yards  distant,  with  a  charge  of 
60  pounds  brown  prismatic  powder  and  an  elevation  of  60  degrees. 

The  second  volley  was  at  a  target  3,000  yards  distant,  with  29  pounds 
hexagonal  powder  and  the  same  elevation  as  above,  60  degrees. 

The  projectiles  used  in  each  case  were  the  service  800-pound  pro- 
jectiles. 

In  each  volley  the  mortars  were  fired  electrically  in  groups  of  four, 
i^t  two-second  intervals,  the  operator  being  located  in  the  firing  recess 
at  the  north  end  of  the  longitudinal  g:allery,  electrical  connection  being 
made  through  a  switch  board.  A  single  igniter,  the  Lafiin  and  Band 
No.  4,  was  used  for  firing  the  entire  battery. 

A  report  by  Ool.  H.  L.  Abbot,  Corps  of  Engineers,  Brevet  Brigadier- 
General,  U.  S.  A.,  upon  the  probable  accuracy  of  fire  of  the  mortars  of 
a  battery  when  served  in  volleys  from  separate  pits,  based  upon  certain 
firing  made  at  this  battery,  is  appended.    (See  Appendix  No.  2.) 

On  March  16, 1895,  a  project  was  submitted  for  lighting  the  interior 
of  the  battery  by  electricity,  and  also  for  an  overhead  hoist  and  trav- 
eler along  the  longitudinal  gallery  to  facilitate  the  service  of  ammu- 
nition. 

The  project  was  approved,  and  the  sum  of  $952  allotted  for  this 
purpose. 

The  installation  of  the  lights,  which  was  completed  in  time  for  the 
firing  on  April  11,  consists  of  twelve  incandescent  lights  of  16  candle- 
power,  located  along  the  longitudinal  gallery,  and  six  hghts  of  24  candle- 
power  in  the  interior  rooms,  operated  by  an  accumulator  charged  from 
the  dynamo  located  at  the  gun-lift  battery,  2,000  feet  distant. 

The  accumulator  consists  of  42  cells  of  the  chloride  type,  with  a 
capacity  of  100  ampere  hours  at  the  normal  discharge  rate  of  10 
amperes,  with  an  electromotive  force  of  80  volts. 

The  lamp  used  is  an  80-volt  lamp  with  a  high  efficiency  (2J  watts 
per  candlepower). 

The  cost  of  the  above  installation  was  $474,53. 
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The  accumulator  is  charged  for  the  occasional  uses  in  time  of  peace 
at  the  guu-lift  battery,  and  afterwards  transported  to  the  mortar  bat- 
tery when  required. 

When  it  is  desired  to  install  the  accumulator  permanently  it  is  the 
intention  to  connect  the  battery  in  two  branches  of  21  cells  each,  giv- 
ing a  voltage  of  40,  with  a  normal  discharge  rate  of  20  amperes.  This 
will  allow  for  the  necessary  fall  of  potential  in  the  charging  leads.  The 
l>resent  lamps  would  be  replaced  by  4(^volt  lamps  of  the  same  eflSciency. 

Final  report,  with  full  description  of  the  battery,  was  submitted  to 
the  Chief  of  Engineers  May  7, 1895,  in  which  the  following  statement 
of  expenditures  for  the  battery  as  actually  constructed  appears: 

ExpenditureM, 

Purchase  and  erection  of  plant  for  conBtruction $15, 923. 39 

Construction  of  battery  proper 228,498.54 

Platforms  for  16  carriages 25, 330. 74 

Total  cost,  withont  armament 269,752.67 

Assembling  12  carriages,  and  mounting  mortars  thereon 3, 600. 00 

Balance  on  hand.  May  1,1895 699.33 

274,052.00 

Co8t  of  armament. 

Sixteen  spring-retnm  carriages $144, 000. 00 

Sixteen  C.  I.  steel-hooped  mortars. . , 120, 000. 00 

Total 264.000.00 

Qunlift  battery  for  two  12-inch  rifles, — Excavations  for  thefoundations 
of  the  northern  half  of  the  battery  were  commenced  in  January,  1891, 
under  instructions  from  the  Chief  of  Engineers  dated  February  20, 
1890,  and  September  13, 1890;  and  on  April  3, 1891,  further  instructions 
were  received  for  the  construction  of  the  southern  half  of  the  battery. 

The  final  drawings  of  the  completed  battery,  with  description  and 
specifications,  were  completed  and  forwarded  on  January  4, 1896. 

The  following  is  a  tabular  statement  of  the  expenditures  actually 
incurred  on  the  construction  of  the  battery,  to  which  is  appended  state- 
ment of  estimated  cost  of  armament: 

Cost  of  constrtuition  of  Gun-Lift  Battery  Xo.  I, 

[March  1, 1805.] 

Installation  of  construction  plant $25,473.23 

Battery  construction : 

42,410  cubic  yards  concrete  and  masonry,  including  mate- 
rial forformSySuperintondence^and  all  incidentals  apper- 
taining to  concrete  and  stone  construction,  at  $5.70 $241, 628.84 

Sand  filhng  in  core  and  glacis 4, 326. 74 

Drainage  system 322. 92 

Doors  and  interior  fittings 3, 650. 77 

Ammunition  service 1, 770. 52 

Water  supply  plant 833. 66 

Electric  plant 4,661.65 

257,195.00 

Mechanism  and  power  for  two  lifts 172, 360. 00 

Cost  of  battery  without  armament 455, 028. 23 

Armament  (estimated): 

2  carriages,   12-iucb,  Le  CreusAt  pattern $38,000.00 

2  B.  L.  riilos.  r2-inch,  model  1888  M 100,000.00 

Cost  of  assembling  and  mounting 3, 458. 93 

141,458.93 

Total  cost  of  battery  complete 596,487. 16 
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PendiDg  the  completion  of  the  manufactare  and  mounting  of  the 
armament  of  this  battery,  when  a  test  of  speed  could  be  made,  experi- 
ments were  begun  and  completed  in  November,  1894,  to  determine  the 
rate  at  which  the  existing  power  would  admit  of  operating  the  lifts; 
and  for  this  purpose  the  second  gun  was  placed  on  its  lift  on  blocking, 
together  with  a  suitable  dead  weight  to  represent  its  carriage. 

The  results  of  the  experiments  were  forwarded  to  the  Department  in 
letter  from  this  office  dated  January  16, 1895,  of  which  the  following  is 
an  extract: 

The  programme  laid  down  was  in  snbstance  as  follows:  Starting^  with  the  full 
accumulator  head  and  both  lifts  down,  one  lift  was  sent  np  and  the  time  noted;  the 
lift  was  immediately  low^ered  ab  soon  as  the  locking  bolts  nad  locked,  and  a  record 
kept  of  the  time  of  ascent  and  descent.  The  ammunition  hoist  and  rammer  were 
then  operated,  and  the  time  of  ascent  and  descent  of  the  ammunition  hoist  recorded, 
after  which  the  time  was  noted  when  the  accumulator  bead  was  restored  ready  for  a 
second  lift. 

The  same  operations  were  then  performed  with  the  other  lift,  keeping  a  record  of 
the  time  consumed  in  each  stage,  after  which  the  same  programme  was  repeated, 
operating  the  two  lifts  alternately. 

A  record  was  kept  of  the  steam  pressure  at  the  beginning  and  end  of  each  opera- 
tion, as  well  as  of  the  amount  of  water  in  the  boilers  during  the  experiments. 

The  amount  of  the  friction  on  the  lift  rams  varies  with  the  condition  of  the  sur- 
faces of  the  ram  and  stuffing  box  as  regards  lubiication.  Records  of  this  friction 
have  been  made  varying  from  15  to  30  pounds  per  square  inch  of  cross  section,  or 
from  95  to  189  pounds  per  inch  of  circumference  of  ram. 

On  the  accumulators,  the  difl*erence  of  friction  is  occasionally  sufficient  to  cause 
both  accumulators,  differing  in  weight  by  7  tons,  approximately,  to  descend  together, 
indicating  a  difference  of  230  pounds  per  inch  of  circumference  of  accumulator  ram. 

The  rates  of  ascent  and  descent  of  the  gun  and  ammunition  lifts  depend  on  the 
promptness  of  the  operators  in  opening  the  valves,  since  the  lifts  are  operated  by  a 
constant  water  pressure,  and  are  in  no  wise  affected  by  the  capacity  of  the  plant. 
This  fact  made  it  possible  to  omit  a  repetition  of  these  observations  each  time,  and  to 
thus  greatly  facilitate  the  tests. 

The  following  times,  repeatedly  veri6ed,  are  here  given: 
Gun  lift: 
Time  of  ascent,  15  to  17  seconds. 
Time  of  descent,  17  to  20  seconds. 
Ammunition  lift : 
Time  of  ascent,  7  seconds. 
Time  of  descent,  10  seconds. 

It  is  possible  to  send  the  gun  lift  either  up  or  down  in  15  seconds,  including  time 
for  operation  of  the  locking  bolts. 

The  tests  were  made  November  7, 13, 17,  and  21.  No  especial  preparations  were 
made,  and  the  conditions  were  the  same  as  those  under  which  the  mechanism  is  con- 
stantly operated  for  use  of  the  Ordnance  Department. 

If  it  should  be  desired  to  increase  the  steam  capacity  of  the  boilers  this  can  be 
done  with  but  slight  expense  in  the  following  Vays : 

1.  Covering  with  asbestos  all  steam  pipes  and  exposed  boiler  surfaces,  to  retain  the 
heat. 

2.  Lengthening  the  grate  surface.  This  can  be  done  by  moving  the  bridge  wall  of 
each  furnace  back  about  1  foot,  increasing  the  grate  surface  by  one-sixth.  The  grates 
are  now  6  feet  long,  and  with  the  additional  length  they  could  still  be  fired  by  one 
man,  as  at  present. 

3.  Supplying  a  feed- water  heater,  by  which  the  feed  water — 500  gallons  per  hour — 
which  is  now  supplied  cold,  could  be  heated  by  the  exhaust  steam  before  entering. 

The  second  carriage  for  this  battery  was  delivered  May  17,  and  the 
gun  mounted  thereon  June  5.  The  Chief  of  Engineers  was  notified  by 
letter  June  7, 1895,  of  the  completiou  of  the  battery. 

PHILADELPHIA. 

OflBcer  in  chargje,  Maj.  C.  W.  Raymond,  Corps  of  Engineers,  with 
Second  Lieut.  Spencer  Cosby,  Corps  of  Engineers,  as  assistant. 

Three-gun  lift  battery. — A  careful  study  of  the  plans  received  with 
Department  letter  dated  August  11,  1894,  was  made  with  a  view  to 
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economy  and  local  details  belbre  submitting  working  drawings,  and 
daring  the  month  of  November,  1894,  an  examination  and  accurate 
measurements  of  the  existing  work  within  the  limits  of  the  proposed 
battery  were  made,  the  work  plotted,  and  the  location  of  the  proposed 
battery  fixed.  Landing  piers,  sluice  gates,  and  buildings  were  also 
examined,  to  ascertain  what  repairs  were  necessary  to  make  them  serv- 
iceable. An  examination  of  the  Delaware  River  had  been  made  pre- 
viously to  determine  the  positions  of  the  curves  of  depth  on  either 
side  of  the  channel  for  defensive  purposes.  The  working  drawings  are 
now  nearly  completed,  and  a  project  for  the  execution  of  the  work  will 
be  submitted  at  an  early  day. 

Under  a  contract  dated  April  19, 1895,  lumber  for  the  concrete  plant 
was  delivered,  at  a  cost  of  $1,878.40.  The  construction  of  this  plant 
was  in  progress. 

Contracts  for  material  for  an  electrical  plant  were  entered  into, 
dated  April  5, 1895,  for  engines,  boilers,  generators,  switch  board,  and 
testing  apparatus,  for  the  sum  of  $2,975;  dated  April  13, 1895,  for  an 
electric  locomotive,  for  the  sum  of  $1,200;  dated  April  8, 1895,  for  line 
accessories,  for  the  sum  of  $432.34.  An  agreement  dated  April  18, 
1895,  was  entered  into  for  2  electric  derrick  motors,  for  the  sum  of 
$1,800.  The  boiler,  engines,  and  generators  were  set  up  and  a  house 
built  for  their  protection.  The  trolley  line  was  constructed,  and  the 
plant  was  practically  complete  and  ready  for  operation. 

Bids  for  furnishing  and  delivering  2  pile-driving  derricks  at  a  cost 
of  $812;  for  furnishing  and  delivering  2  concrete  mixers  at  a  cost  of 
$482  each;  for  furnishing  and  delivering  steel  rails,  switches,  etc., at  a 
cost  of  $1,101.58;  for  furnishing  and  delivering  100  piles  at  a  cost  of 
$750;  for  furnishing  and  delivering  4  Lidgerwood  engine*  at  a  total 
cost  of  $2,060;  and  for  furnishing  and  delivering  1  Lidgerwood  upright 
tubular  boiler  and  fittings  at  a  cost  of  $571.50,  were  accepted.  These 
articles  were  not  delivered  at  the  close  of  the  fiscal  year  1895. 

On  March  12,  1895,  an  agreement  was  made  for  furnishing  and  deliv- 
ering a  naphtha  launch  at  a  total  cost  of  $1,950.  The  launch  was 
delivered  on  June  7,  1895,  and  has  been  engaged  in  transporting 
materials  and  employees. 

HAMPTON  ROADS. 

Officer  in  charge,  Mjy.  C.  B.  L.  B.  Davis,  Corps  of  Engineers,  with 
First  Lieut.  D.  DuB.  Gaillard,  Corps  of  Engineers,  as  assistant  since 
February  12, 1895. 

Breakwater. — A  severe  easterly  gale  lasting  nearly  four  days,  fipom 
September  26  to  29,  inclusive,  in  1894,  seriously  damaged  the  pile 
breakwater  between  the  Hygeia  Hotel  and  the  Engineer  wharf,  eroded 
the  beach  in  rear  of  Jetty  No.  1,  and  washed  out  the  railroad  track  near 
the  water  battery.  The  breakwater  was  washed  out  for  some  60  feet 
or  more  of  its  length  and  the  bank  in  rear  cut  out  from  10  to  40  feet, 
so  that  in  case  of  other  severe  gales  from  the  same  quarter  there  was 
great  danger  of  the  sea  cutting  through  into  the  moat  of  front  No.  1. 
It  is  said  that  some  years  ago  a  cut  was  made  through  the  same  place 
into  the  moat  and  was  afterwards  filled  up  with  broken  concrete  and 
stone,  and  the  caving  away  of  the  bank  during  the  September  gale 
exposed  this  old  filling,  as  well  as  an  old  sheet-pile  breakwater  some 
12  feet  in  rear  of  the  present  line. 

A  report  of  the  damage,  with  an  estimated  cost  of  $9,100  for  rebuild- 
ing the  breakwater,  was  submitted  October  4, 1894,  but  no  funds  were 
available  at  that  time.    March  12,  1895,  an  allotment  o^  $9,100  was 
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made  from  the  appropriation  for  preservation  and  repair  of  fortifica- 
tions, act  of  March  2, 1895,  for  rebuilding  the  breakwater. 

The  breakwater  was  built  many  years  ago  of  closely  driven  round 
piles  with  a  backing  of  boards  to  keep  the  sand  from  running  through. 
The  structure  from  natural  causes  had  deteriorated,  and  though  repaired 
fi*om  time  to  time,  was  finally  broken  through  in  the  manner  stated. 

Lieut.  D.  DuB.  Gaillard,  Corps  of  Engineers,  submitted  a  project  for  a 
breakwater  of  concrete  similar  in  design  to  a  sea  wall  built  by  him  under 
the  direction  of  Capt.  W.  M.  Black,  Corps  of  Engineers,  for  the  pro- 
tection of  the  shore  at  the  north  end  of  Fort  Marion,  St.  Augustine, 
Fla.,  which  he  stated  had  withstood  uninjured  the  effects  of  two  severe 
cyclones.  The  advantages  of  concrete  over  pile  work  are  so  obvious 
that  a  ftirther  study  was  given  to  the  subject  to  see  if  the  concrete 
structure  could  be  built  within  the  limits  of  the  allotment,  and  it  hav- 
ing been  decided  that  it  could,  a  plan  was  submitted  to  and  approved 
by  the  division  engineer.  Col.  W.  P.  Craighill,  and  authorized  by  the 
Chief  of  Engineers  April  17, 1895,  the  breakwater  to  be  built  by  hired 
labor,  and  the  purchase  of  material  in  accordance  with  regulations^ 
pertaining  thereto. 

The  plan  proposed  consists  of  a  continuous  wall  of  concrete,  the  cross 
section  showing  a  footing  course  2  feet  high  and  5  feet  thick  sunk  some 
8  feet  below  the  beach  level,  with  a  superstructure  4  feet  wide,  at  bot- 
tom, 2  feet  at  top,  and  8  feet  high,  the  rear  face  vertical  and  the  front 
with  a  batter  of  one-fourth. 

Proposals  were  solicited  on  ten  days'  notice  for  famishing  broken 
stone  and  Portland  cement,  and  the  following  were  received  and 
opened  April  27,  1895: 

For  furnishing  S50  cuhie  yards  of  small  broken  stone. 


Name  and  address  of  bidder. 

cubic  yard. 

Estimated 
amount. 

Cha*.  G.  Smith  &  Son,  Waahinicton,  D.  C 

$2.42 

$847.  OO* 

For  furnishing  950  harrels,  more  or  less. 

of  Dyckerhoff  Portland  cement. 

Name  and  address  of  bidder. 

Price  per     £stim»ted 
barrel.         amount. 

H.  L.  Gran  ford,  Washington,  D.  C 

IS.  Thiele,  New  York  City 

$2. 84        $2, 608.  OO 
2. 85           2. 707.  .'>o 

The  sea  wall  is  built  4  feet  9  inches  in  front  of  the  old  pile  break- 
water, and  is  copstructed  as  follows: 

A  base  box  2  by  5  by  9  feet,  made  of  2-inch  boards,  and  without  top 
or  bottom,  is  sunk  to  the  proper  depth  by  excavating  from  the  inside 
and  pounding  its  edges  with  rammers  at  the  same  time. 

To  enable  this  box  to  be  sunk  with  ease  in  water  from  0  feet  to  2  feet 
in  depth  a  simple  but  eflBcieut  cofferdam  has  been  devised.  This 
cofferdam  is  built  in  sections  (each  side  and  each  end  constituting  a 
section)  and  consists  of  two  parallel  walls  of  1-inch  by  12-incli  boards, 
3  feet  in  height  and  18  incbes  apart,  connected  by  simple  interior  bra- 
cing. This  cofferdam  is  set  up  parallel  to  the  base  box  just  described, 
and  about  4  feet  from  it.  The  sand  excavated  from  the  interior  of 
the  base  box  is  thrown  into  the  space  between  the  parallel  walls  of  the 
cofferdam.    When  enough  sand  has  been  thrown  in  to  fill  the  coffer- 
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dam  up  to  a  height  of  about  2  feet  the  water  within  is  pumped  out 
>\  ith  a  hand  pump  aud  the  base  box  is  then  readily  sunk  to  place  and 
is  protected  by  the  cofferdam  from  waves  and  the  swells  caused  by 
passing  steamers. 

When  the  base  box  has  been  sunk  to  place  and  ])umped  out  it  is 
quickly  tilled  with  thoroughly  mixed  dry  concrete,  well  rammed.  When 
tilled,  strips  of  board  1  inch  by  6  inches  by  9  feet  are  nailed  over  the 
top  of  the  box  at  its  inner  and  outer  edges,  and  against  the  inner 
edges  of  these  boards  rest  the  sides  of  the  movable  boxing.  This 
boxing,  for  convenience  in  handling,  is  made  in  7  pieces,  and  corre- 
S[)onds,  like  the  base  box,  to  a  section  of  the  sea  wall  9  feet  in  length. 
Of  the  7  pieces  of  the  movable  boxing  3  are  face  pieces,  3  are  back 
pieces,  and  1  is  an  end  piece  of  the  same  dimensions  as  the  cross 
section  of  that  part  of  the  wall  above  the  base. 

The  end  piece  is  set  up  on  the  outer  end  of  the  base  box  9  feet  from 
the  completed  vertical  end  of  the  concrete  wall.  Against  this  end  piece 
and  the  tinished  end  of  the  wall  are  assembled  the  face  and  back  pieces, 
which  are  fastened  by  suitable  clamps  and  exterior  bracing,  and  then 
concrete  is  put  in  in  the  ordinary  manner.  Whenever  seepage  water 
ceases  to  gain  on  the  rammers,  concrete  with  the  usual  amount  of  water 
is  added  instead  of  dry  concrete.  When  the  concrete  has  set  about 
fifteen  hours  the  movable  boxing  can  be  taken  down  and  used  on  the 
next  section  of  wall.    The  base  box  remains  in  place. 

An  attempt  is  made  to  bond  each  section  of  the  wall  with  the  preced- 
ing se(*tion  by  covering  the  vertical  face  of  the  latter  with  a  mortar  of 
one  part  cement  and  one  ])art  sand,  but  it  yet  remains  to  be  seen  whether 
or  not  this  will  prove  efficcacious. 

Whenever  suitable  stones  can  be  found  in  the  vicinity  of  the  work  they 
are  built  into  the  concrete,  being  first  well  wetted  and  then  sprinkled 
with  cement. 

The  construction  was  commenced  at  the  Engineer  wharf,  and  at  the 
close  of  the  fiscal  year  272  feet  8  inches  of  wall  had  been  completed, 
and  the  washed  out  area  tilled  in  for  a  distance  of  155  feet  from  the 
Engineer  wharf.  In  the  construction  of  this  wall  there  have  been  used 
297  barrels  Portland  cement,  19.5  cubic  yards  gravel,  91.7  cubic  yards 
tine  broken  stone,  184.1  cubic  yards  coarse  broken  stone,  and  40.3  cubic 
3'ards  riprap  (solid  measure),  built  into  the  wall,  giving  354.7  cubic 
yards  of  concrete. 

Beach  protection. — The  beach  forming  the  shore  of  Chesapeake  Bay 
to  the  northeastward  of  Fort  Monroe,  had  for  some  years  been  subject 
to  erosion  by  tidal  currents,  and  particularly  by  the  action  of  waves 
during  northeast  storms.  The  erosive  action  had  progressed  to  such 
an  extent  that  it  was  thought  there  was  danger  that  this  narrow  strip  of 
land  connecting  Fort  Monroe  with  the  mainland  would  be  cut  through. 
This  strip  of  land,  communicating  with  the  cemetery  and  the  only  area 
of  ground  not  occupied  by  buildings,  is  now  the  site  of  proposed  gun 
and  mortar  batteries  and  its  permanent  preservation  becomes  imjiortant. 

A  project  at  an  estimated  cost  of  837,000  was  submitted  for  the  con- 
struction of  jetties  at  suitable  intervals  along  the  beach  to  protect  it 
from  further  erosion.  An  allotment  of  810,000  was  made  from  the 
appropriation  for  preservation  and  repair  of  fortifications,  and  on  Feb- 
ruary 24,  1891,  827,000  was  appropriated  for  this  purpose.  The  jetties 
were  at  first  constructed  of  a  core  of  oyster  shells  covered  with  heavy 
riprap  stone.  In  order  to  diminish  the  cost  the  chea,per  plan  was  after- 
wards adopted  of  a  pile  jetty  consisting  of  a  continuous  row  of  piles 
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and  sheet  piling,  oyster  shells  and  riprap  in  much  smaller  quantities 
being  placed  on  each  side  of  the  piles. 

Under  this  project  four  jetties  were  built,  numbered  1  to  4  inclusive. 
Jetty  No.  1  is  about  900  feet  above  the  light  house  wharf  and  the  other 
jetties  are  from  900  to  1,000  feet  apart  to  the  eastward.  A  pile  break- 
water 570  feet  long  was  built  between  the  light-house  wharf  and  Jetty 
Ko.  1,  and  a  sea  wall  170  feet  long  near  the  light-house  wharf.  Jetty  No. 
1  is  built  of  oyst«r  shells  and  riprap  stone  and  is  165  feet  long.  Jetty 
No.  2,  built  in  the  same  manner  as  No.  1,  is  300  feet  long.  Jetty  No. 
3  is  built  of  oyster  shells  and  riprap  for  a  length  of  127  feet,  and  for  a 
length  of  273  feet  is  built  with  a  pile  center  as  above  described,  with 
shells  and  riprap  piled  on  each  side.  This  jetty  has  two  wings  21  and 
73  feet  long  respectively.  Jetty  No.  4  is  built  with  the  pile  center. 
The  main  jetty  is  271  feet  long  with  a  shore  connection  64  feet  long  of 
shells  and  stone,  and  two  wings  of  45  and  168  feet  in  length.  In  Janu- 
ary, 1892,  the  funds  having  been  nearly  exhausted,  work  was  suspended, 
and  no  work  has  been  done  under  this  project  during  the  fiscal  year 
ending  June  30, 1895. 

In  a  report  dated  June  20, 1894,  it  was  stated: 

The  protection  of  a  sandy  shore  by  spur  dikes,  or  groins  normal  to  the  shore  line 
ia  an  experiment  the  success  or  failura  of  which  can  only  be  determined  by  actual 
trial,  and  it  may  be  that  other  and  much  more  expensive  means  will  have  to  bo 
finally  resorted  to  in  order  to  protect  the  important  interests  of  the  Government  at 
this  point,  but  I  do  not  think  the  present  project  should  be  abandoned  or  changed 
until  it  has  had  a  fair  trial,  and  certainly  two  years  is  too  short  a  time  to  determine 
whether  the  project  is  a  success  or  not. 

A  personal  inspection  of  the  entire  beach  of  the  reservation  covered 
by  the  groins  was  made  on  March  11, 1895.  There  is  no  question  that 
the  beach  is  making  out  above  groins  Nos.  4  and  3,  and  it  is  only  a 
question  of  a  few  years  when  the  beach  will  be  out  to  the  ends  of  all 
four  of  the  groins  built  in  1891-92  to  protect  the  beach  from  erosion, 
and  then  the  sand  washed  along  around  the  ends  of  the  spurs  will  be 
deposited  in  front  of  the  site  of  the  breakwater  and  the  beach  will  be 
re-formed  and  restored  to  its  former  condition  in  that  locality. 

Sewerage  system. — The  present  system  of  sewerage  at  Fort  Monroe  is 
seriously  defective.  It  drains  only  the  buildings  within  the  walls  of 
the  fort,  while  the  only  provision  for  drainage  of  quarters  outside  of 
the  enceinte  is  by  cesspools  or  pipes  leading  to  the  water  where  the 
latter  is  within  reasonable  distance. 

The  main  sewer  of  the  fort  is  flushed  by  tidal  water  impounded  in 
the  moat  and  discharges  its  sewage  into  Mill  Creek,  where  it  is  often 
washed  up  along  the  shore  and  becomes  offensive. 

The  Hygeia  Hotel  has  a  pipe  leading  from  the  hotel  x)remises  along 
the  beach  into  Chesapeake  Bay  and  pumps  its  sewage  through  it,  but  an 
ordinarily  severe  storm  is  almost  sure  to  break  the  pipe  on  the  beach, 
and  repairs  are  frequent.  The  Sherwood  House  has  a  cesspool  to 
receive  its  sewage  which  is  cleaned  at  frequent  intervals,  but  the 
arrangement  is  defective  and  objectionable.  The  new  hotel,  not  yet 
completed,  had  very  extensive  x>lnmbing  fixtures  throughout,  but  no 
arrangement  has  been  made  for  sewage  disposal. 

March  2, 1889,  Congress  made  an  appropriation  of  $25,000  "  for  the 
construction,  complete^  of  a  sewerage  system."  Specifications  were  pre- 
pared, but  the  lowest  bid  far  exceeding  the  appropriation,  all  bids  were 
rejected,  and  no  work  was  done. 

In  the  report  for  1893  an  outline  of  the  previous  attempts  to  solve 
this  very  pressing  and  troublesome  problem  was  given;  the  various 
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reports  of  the  local  officer;  the  question  of  whether  there  should  be 
oue  system  for  the  military  residents  and  another  for  the  hotels  and 
civilian  residents,  or  a  joint  system;  the  action  of  the  Secretary  of  War 
during  the  season  of  1892,  while  the  excitemcDt  due  to  the  existence  of 
cholera  in  the  country  was  at  its  height,  and  the  Surgeon-General  of 
the  Army  was  urging  immediate  action,  being  given  in  some  detail. 

On  October  26, 1892,  a  plan  was  submitted  by  this  office  for  a  joint 
system  of  sewerage  for  the  entire  reservation,  including  both  military 
and  civilian  residents,  at  a  total  estimated  cost  of  $75,000,  with  sug- 
gested regulations  for  the  use  of  the  system,  estimated  cost  of  mainte- 
nance, and  suggested  provisions  lor  its  preservation,  repair,  and  main- 
tenance, and  a  project  for  apportioning  the  cost  based  upon  the  number 
of  occupants  of  the  various  buildings. 

Congress,  by  act  approved  August  1,  1894,  appropriated  the  sum 
of  $37,500  for  one-half  of  the  cost  of  construction  of  a  sewerage  system 
for  all  buildings  at  Fort  Monroe,  Va,,  with  the  proviso  that  the  owners 
of  hotels  and  other  nonmilitary  buildings  should  bear  one-half  of  the 
expense  of  constructing  said  sewer,  and  the  Secretary  of  War  was 
authorized  to  apportion  among,  assess,  and  collect  from  said  owners 
the  moiety  of  the  estimated  cost. 

The  Secretary  of  War  having  referred  the  subject  to  this  office  with 
certain  indorsements,  to  which  attention  was  particularly  invited,  viz, 
that  the  amount  of  expenditure  contemplated  by  Congress  was  greatly 
in  excess  of  the  necessary  cost  of  a  thoroughly  efficient  sewer  system 
in  the  opinion  of  some  of  those  who  would  have  to  contribute,  a  report 
was  submitted  with  the  suggestion  that  a  civilian  expert  might  be 
employed.  A  project  was  therefore  devised  by  Mr.  Emlolph  Hering  at 
an  estimated  cost  of  $41,320,  with  a  proviso  that  it  might  be  well  to 
have  ah  extra  bid  for  concrete,  timber,  and  brickwork  in  case  addi- 
tional quantities  should  be  required.  To  provide  for  these  contingen- 
cies, as  well  as  for  cost  of  inspection,  superintendence,  fee  of  expert, 
etc.,  the  estimated  cost  was  increased  to  $45,000,  and  on  that  estimate 
the  moiety  was  assessed  on  the  nonmilitary  residents  by  order  of  the 
Secretary  of  War,  in  accordance  with  the  table  contained  in  the  regu- 
lations for  the  construction  of  sewer  at  Fort  Monroe,  published  in  War 
Department  Circular  of  November  5, 1894. 

On  November  12  and  13, 1894,  all  of  the  owners  and  occupants  of 
nonmilitary  buildings  at  Fort  Monroe  were  notified,  by  personal  service, 
in  compliance  with  the  provisions  of  the  act,  of  the  amount  severally 
assessed  against  them  for  the  construction  of  the  sewerage  system, 
and  they  were  directed  to  deposit  the  sums  designated  in  the  National 
Metropolitan  Bank  of  Washington,  D.  C,  the  depository  designated  by 
the  Secretary  of  War,  on  or  before  December  14, 1894. 

The  proprietor  of  the  Sherwood  Hotel  was  a  day  late,  but  with  the 
exception  of  the  Hampton  Roads  Hotel  Company  all  of  the  others  were 
on  time.  In  accordance  with  the  rules  and  regulations  published 
November  5,  1894,  by  order  of  the  Secretary  of  War,  failure  to  deposit 
the  whole  or  any  x>art  of  the  sura  assessed  should  have  caused  the 
place  of  business  of  the  said  property  owner  to  be  closed  forthwith, 
but  at  a  personal  interview  on  December  17,  1894,  the  Secretary  of 
War  directed  that  the  matter  rest  tor  a  few  days.  Subsequent  inter- 
views were  had  with  the  Secretary  of  War,  but  it  was  not  until  Janu- 
ary 18, 1805,  that  the  money  was  deposited  by  the  representatives  of 
the  hotel  company,  which  delayed  the  work  very  seriously. 
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The  following  table  shows  the  amounts  assessed,  dates  of  deposit  in 
National  Metropolitan  Bank  of  Washington,  etc. : 


Name. 


1.  HygeiaHotel 

2.  CfiMnberlin  Hotel 

3.  Sberwood  Hotel 

,  Chesapeake  and  Ohio  Railway. 

Adams  Express  Company 

Wm.  H.  Kimherly 

,  Wm.  Banlcb 

.  J.A.Watkins 

.  United  States  Light-house.... 

10.  Capt.  R,D. Evans 

11.  Rev.Mercer 


Total 


Per  cent  {  Date  of  de- 
of  moiety.  I       posit. 


44.7 

45.5 

5.5 

1.1 

.4 

.7 

.6 

.0 

.3 

.2 

.1 


Dec. 
Jan. 
Dec. 
Dec. 
Nov 
Dec. 
Dec. 
Dec. 

Nov. 
Deo, 


14,1894 
18. 1895 
15, 1804 
13.1894 
24.1804 
,  13, 1804 
8,1804 
11, 1894 
(*) 

21. 1894 
,    3,1804 


Amount. 


m,  057. 50 
10,237.50 
1,287.50 
247.50 
00.00 
157. 50 
135.00 
202.50 


45.00 
22.50 


22.432.50 


*The  Light- House  Establishment  to  pay  its  share  of  the  moiety,  $67.50,  on  the  completion  of  the  work. 

The  specifications  were  prepared  and  printed,  proposals  invited  by 
public  advertisement  of  November  28, 1894,  and  bids  opened  December 
29,  .1894.  Ten  bids  were  received,  ranging  from  $34,482.50  to  $65,051.40, 
as  follows : 


No. 


Name  and  address  of  bidder. 


Price  for 
entire  work. 


1 
2 

l\ 

5 
10 


Thos.  L.  Bosser,  jr.,  Minneapolis,  Minn . , 
Hankins,  Mosbv  &  Kelly,  Richmond,  Va 

John  Jacobi.  W-  llmington,  Del 

Crook,  Horner  &  Co.,  Baltimore,  Md 

Joseph  Jenkins,  Wilmington,  Del 

Isaac  G.  Brown,  New  York  City 

Corcoran  &  Connell,  Pittsbnre,  Pa 

Owen  Pattison.  Baltimore,  Md. 

T.  Bresnaa  &.  Co.,  Baltimore,  Md 

H.  Davin,  Roanoke,  Va 


$34, 482. 50 
41, 204. 00 
42,597.00 
45. 798. 52 
47, 244. 50 
51, 698. 50 
63,135.70 
55, 577. 50 
62, 715. 25 
65,051.40 


Note.— The  different  parts  of  the  83r8tem  were  bid  for  separately:  all  the  sewer  pipe  by  the  linear 
foot;  the  flush  tanks  and  manholes,  a  price  each;  the  sewage  reservoir  and  the  i>amp{ng  station,  con- 
Btracted  complete;  and  extra  brick  masonry  and  concrete  by  the  cubic  yard. 

As  the  Hampton  Eoads  Hotel  Company  had  failed  to  deposit  its 
assessment  no  steps  could  be  taken  with  reference  to  awarding  the  con- 
tract. As  soon  as  the  money  was  deposited,  an  abstract  of  proposals 
was  submitted  to  the  Chief  of  Engineers  on  January  19, 1895,  and  the 
contract  was  awarded  to  the  lowest  bidder,  Thomas  L.  Eosser,  jr.,  of 
Minneapolis,  Minn.,  January  25,  1895,  and  entered  into  January  29, 
1895,  the  work  of  construction  to  be  commenced  within  forty-five  days 
after  notification  of  acceptance  of  the  bid,  or  March  12, 1895,  and  to  be 
completed  on  or  before  the  end  of  the  calendar  year,  1895.  As  there 
were  no  detailed  drawings  furnished  by  Mr,  Heriug,  they  had  to  be 
prepared  in  this  office  and  consumed  considerable  time  in  their  prepa- 
ration. 

In  the  printed  specifications  the  character  of  the  bottom  was  given 
as  generally  sand.  This  was  the  common  impression  of  those  familiar 
with  the  locality.  The  record  of  the  borings  of  the  artesian  well  sunk 
at  Fort  Monroe  in  1864,  as  compiled  from  Professor  Fontaine's  notes,  was 
as  follows:  From  1  to  30  feet,  white  beach  sand;  30  to  40  feet,  yellow 
beach  sand ;  40  to  43  feet,  small  bowlders.  So  the  indications  were  that 
for  a  depth  much  below  any  structure  necessary  for  a  sewerage  system 
the  character  of  the  soil  would  present  no  peculiar  difficulties.  Mr. 
Hering's  project  called  for  a  cylindrical  sewage  reservoir  of  brick,  50 
feet  interior  diameter,  built  upon  an  iron  curb  or  shoe  with  cutting 
edge,  and  sunk  as  excavation  proceeded.    The  bottom  of  the  tank  of 
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concrete,  to  be  conical  in  shape,  17  feet  at  the  center  and  14  feet  at  the 
circumference  below  mean  low  tide. 

As  soon  as  the  money  assessed  on  the  nonmilitary  residents  was 
deposited  and  became  available,  borings  were  made  on  the  proposed 
site  of  the  reservoir.  These  borings  showed  a  stratum  of  soft  material 
at  a^depth  of  14  feet  below  mean  low  tide,  consisting  of  black  quick- 
sand* mixed  with  mud  and  water,  that  rose  6  feet  9  inches  in  the  boring 
tube.  This  material  is  too  soft  to  support  any  heavy  structure  upon  it, 
and  it  became  necessary  to  continue  the  wall  of  the  reservoir  to  hard 
bottom  at  a  depth  of  26  feet.  In  the  specifications  for  the  reservoir  a 
clause  was  Inserted :  "Any  additional  concrete  or  brick  masonry  which 
the  engineer  may  deem  necessary  to  ensure  the  successtiil  completion  of 
the  reservoir  will  be  paid  for  at  the  contract  prices  fixed  for  concrete 
and  brick  masonry."  Under  this  provision  it  was  concluded  to  sink 
the  curb  through  the  soft  stratum  into  the  harder  material  beneath, 
the  United  States  to  pay  for  the  extra  brick  curbing  required.  But  the 
contractor,  after  much  careful  study  of  the  borings  and  consultation 
with  the  engineer  who  built  a  large  gas  holder  at  Duluth,  Minn.,  in 
quicksand,  concluded  that  this  method  involved  great  risk,  as  in  case 
of  striking  an  obstruction,  like  a  sunken  log,  or  the  shoe  not  finding  a 
horizontal  bottom,  the  reservoir  might  cant  over  and  perhaps  break  up. 
He  therefore  submitted  a  plan  which  is  practically  the  method  employ^ 
in  constructing  the  Duluth  gasometer— viz,  a  circular  trench  of  suffi- 
cient width  to  allow  of  the  construction  of  the  wall,  the  sides  being 
lined  with  sheet  piling  well  shored  and  braced,  the  bottom  to  have  a 
footing  of  concrete  in  place  of  the  iron  slioe,  the  trench  to  be  then 
pumped  dry  and  the  wall  laid.  The  exterior  of  the  trench  is  to  be  filled 
in  with  sand.  The  interior  of  the  reservoir  is  then  to  be  excavated 
down  to  the  hard  stratum  and  refilled  with  sand  up  to  the  grade  of  the 
concrete  bottom  of  the  reservoir,  which  will  then  be  constructed  on 
the  compacted  sand. 

This  method  of  construction  is  much  more  certain  than  the  method 
of  building  and  sinking  the  curb  as  the  excavation  progresses,  but  is 
more  expensive,  the  circular  dam  requiring  a  large  amount  of  lumber 
to  construct  it.  After  a  careful  estimate  of  the  cost  of  the  lumber,  the 
excavation  of  the  dam  and  of  the  interior  of  the  reservoir  and  the  refill- 
ing of  the  latter,  the  extra  cost  of  constructing  the  wall  from  the  bottom 
of  the  trench  upward,  the  cost  of  pumping,  and  deducting  the  estimated 
cost  of  the  iron  shoe,  it  was  decided  that  $2,000  was  a  fair  allowance, 
and  the  payment  of  that  amount  was  recommended  as  being  most  eco- 
nomical and  advantageous  to  the  Government,  as  it  insured  a  better 
constructed  reservoir  at  reasonable  cost  and  avoided  the  risk  attendant 
upon  the  other  plan.  Though  the  risk  is  the  contractor's  so  far  as  pay- 
ment is  concerned,  the  risk  of  delay  in  completion  of  this  imix)rtant 
work  should  be  avoided,  if  possible,  by  the  Government. 

Authority  was  therefore  asked  to  enter  into  a  supplemental  contract 
with  Mr.  liosser  whereby  he  agreed  to  do  the  extra  work  outlined  above 
for  the  sum  named,  viz,  $2,000,  and  this  authority  having  been  granted, 
the  papers  were  prepared  and  signed,  and  approved  May  13, 1895. 

The  actual  work  of  laying  sewer  ])i]ie  was  commenced  on  April  22, 
1895,  and  at  the  close  of  the  fiscal  year  the  following  amount  of  work 
had  been  completed: 

Six-inch  sewer  pipe  laid linear  feet..  1,408.6 

Eight-inch  sewer  pipe  laid do 2,982.8 

Manholes  completed number. .  15 

Extra  concrete  put  in  place cubic  yards..        10.31 

Extra  brick  masonry do 0.26 
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The  Engineer  workshop  has  been  removed  from  the  site  of  the  sewage 
reservoir  to  its  permanent  location,  but  the  brick  foundation  has  not 
yet  been  rebuilt. 

As  was  anticipated  in  paragraph  39  of  the  specifications,  the  progress 
of  work  has  been  slow  and  its  excavation  very  difficult  on  account  of 
the  large  amount  of  ground  water  entering  the  trenches,  necessitating 
the  sheet  piling  of  almost  the  entire  trench  so  far  opened.  The  con- 
stant flow  of  ground  water  into  the  trench,  when  the  bottom  of  the 
latter  was  at  an  average  reference  of  mean  low  water,  varied  from  IJ  to 
2  gallons  per  second  per  75  feet  of  trench. 

As  practically  little  or  no  surface  drainage  exists  for  the  interior  of 
the  fort,  the  disposal  of  the  water  pumped  out  of  the  trenches  bas  been 
a  constant  source  of  care.  Owing  to  the  unavoidable  flow  of  water 
along  its  bottom,  it  was  soon  found  impossible  to  make  tight  joints  with- 
out elevating  the  pipe  above  this  water.  This  has  been  successfully 
done  by  excavating  the  ditch  aboat  5  inches  below  grade  and  resting 
the  pipe  on  wooden  blocks  4  by  0  by  12  inches,  laid  at  right  angles  to 
the  axis  of  the  sewer.  To  secure  tightness  of  joints  and  reduce  the 
number  of  joints  to  be  made  in  the  trench,  two  3-foot  lengths  of  pipe 
are  jointed  in  vertical  frames  on  the  bank  two  or  three  days  before 
being  used,  giving  practically  a  6-foot  length  of  pipe  and  reducing  by 
half  the  number  of  joints  to  be  made  in  the  trench. 

Money  stateinent, 
Amoant  appropriated  by  act  of  August  1, 1894 $37,500.00 

Amount  assessed  on  nonmilitary  residents,  as  per  table 22, 432. 5  - 

Amoant  available  of  appropriation  of  August  1, 1894 22, 432. 50 

44,865.00 
June  30, 1895,  amount  expended  during  fiscal  year 3, 898. 10 

July  1, 1895,  balance  unexpended  .' 40, 966. 90 

July  1, 1895,  outstanding  liabilities $308.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 35, 398.-00 

35,706.00 

July  1, 1895,  balance  available 5,260.90 

SAJN  FRANCISCO  HABBOR. 

Batteries  in  the  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engineers, 
with  First  Lieut.  C.  A.  F,  Flagler,  Corps  of  Engineers,  as  assistant 
until  August  6, 1894,  and  First.  Lieut.  J.  E.  Kuhn,  Cori)S  of  Engineers, 
since  that  date. 

Gu7i  emplacements. — It  appearing  to  be  difficult,  if  not  impracticable, 
owing  to  its  width,  to  set  the  roller  path  of  the  carriage  reliably  in 
lead,  as  was  done  in  the  case  of  the  mortar  carriages,  it  was  set  by 
first  supporting  it  accurately  to  its  level  on  wedges  and  then  under- 
pinning it  with  rich  Portland  cement  mortar,  mix^  with  a  minimum  of 
water,  ramming  with  the  care  necessary  to  secure  a  continuous  bear- 
ing. It  is  thought  that  the  same  practice  may,  with  propriety  and 
economy,  be  used  on  the  mortar  platforms. 

The  concrete  in  the  12-inch  gun  platform  is  made  of  one  of  the  best 
Portland  cements,  with  clean,  coarse,  and  fine  sand  in  mixture,  and  the 
best  obtainable  solid  materials  of  stone  and  gravel,  1  yard  to  the  barrel. 
It  was  necessary  to  excavate  for  foundation,  so  that  the  depth  of  the 
platform  is  13  feet.  The  foundation  is  in  yellow  clay,  which  yields 
readily  when  wet.    Owing  to  this  condition  particular  care  was  used  to 
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drain  the  foundation.  The  circumference  of  the  lower  plane  of  the  con- 
crete was  surrounded  by  an  open  drain  of  concrete  covered  with  gravel, 
which  removes  any  water  that  might,  if  not  removed,  impair  the  resist- 
ance of  the  ground. 

The  masonry  contains  several  tons  of  street-car  cable  arranged  in 
circular  folds  and  of  old  street-car  rails  disposed  in  horizontal  and 
vertical  lines.  A  blue  print  showing  the  details  has  been  furnished  to 
the  Department. 

The  neck  of  the  roller  path  was  filled  with  concrete,  giving  addi- 
tional power  of  resistance,  and  relieving  to  a  certain  extent  the  hold- 
down  bolts  of  aluminium  bronze.  The  connection  of  this  concrete  with 
the  mass  of  the  platform  was  strengthened  by  the  placing  of  two  old 
gun  pintles  vertically,  and  facing  them  with  an  iron  plate. 

It  was  the  intention  to  give  this  platform  all  the  strength  obtainable 
at  no  great  expense;  At  the  dat«  of  expected  test  the  concrete  will 
have  age  to  give  not  far  from  its  maximum  tensile  strength. 

During  the  year  drawings  of  the  platform  for  emplacement  No.  16 
were  received,  which  enabled  the  emplacement  to  be  finished.  In 
detail,  the  following  work  was  done:  The  gap  left  in  the  parapet  was 
filled  in  with  157  cubic  yards  of  concrete,  a  circular  recess  2  feet  6 
inches  deep  having  been  first  cut  away  to  receive  the  platform.  A 
concrete  landing  6  by  8  feet  was  built  in  front  of  the  magazine  door. 
The  floor  of  this  landing  is  1  foot  below  the  level  of  the  terreplein  and 
divided  from  it  by  retaining  walls  1  foot  high.  A  curved  ramp  4 
feet  wide,  slope  Vio?  connects  the  landing  with  the  terreplein,  up  which 
the  shot  truck  will  pass.  A  concrete  foundation  averaging  8  inches 
thick  was  laid  upon  the  superior  slope  for  a  distance  of  25  feet  from  the 
muzzle  of  the  gun  and  between  the  limiting  horizontal  angles  of  fire. 
This  is  to  be  covered  with  3  inches  of  asphalt  as  a  protection  against 
the  blast.  The  terreplein  was  filled  in  to  grade  and  covered  with  about 
6  inches  of  macadam.  A  ramp  of  Vs  and  8  feet  wide  was  built  around 
the  left  end  of  the  terreplein,  connecting  it  with  the  road  in  rear  of 
the  emplacement.  This  road  was  extended  a  short  distance  to  the  left 
flank  of  the  emplacement.  A  flight  of  eleven  concrete  steps  6  feet  wide 
was  also  built  to  connect  the  terreplein  with  the  road. 

During  the  month  of  June  drawings  for  10-inch  guns  on  disappearing 
carriages  were  received, and  work  was  at  once  begun. upon  the  plat- 
forms. The  foundations  for  the  platforms  were  explored  by  digging 
trenches  in  emplacements  Nos.  13, 12,  and  11,  and  the  excavations  in 
emplacements  13  and  12  partly  made.  A  concrete  bed  was  prepared  at 
emplacement  13  and  a  derrick  for  hoisting  concrete  partly  rigged. 

Mortar  Battery  No.  1, — The  parade  in  rear  of  pit  No.  4  was  filled  in 
to  grade,  being  given  a  gentle  slope  from  the  edges  of  the  concrete  floor 
of  the  pit.  The  west  traverse  was  filled  in  and  top-dressed.  The 
ground  around  the  south,  west,  and  north  sides  of  the  battery  was 
given  a  back  slope  of  Vis  from  the  crest  of  the  batterj*^  slopes  for 
a  width  of  30  feet  to  a  drain  which  cuts  off  all  surface  water  flowing 
toward  the  battery.  This  drain  falls  in  both  directions  from  in  front 
of  pit  No.  1,  and  discharges  into  natural  ravines  on  the  east  side. 
This  drain  is  an  open  concrete  gutter,  except  490  feet  at  the  south  end, 
which  is  made  of  oval-shaped  sewer  pipe,  16  by  20  inches  in  cross 
section,  laid  in  a  trench.  The  total  length  of  the  drain  is  1,426  feet. 
The  concrete  plant  was  taken  down  and  removed  and  the  cut  leading 
to  the  mixer  filled  in  and  the  site  graded  oft. 

A  roadway  was  built  from  McDowell  avenue,  from  a  point  in  rear  of 
emplacement  No.  13,  past  the  north  and  around  the  east  side  of  the 
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battery,  where  it  terminates  in  the  parade  in  rear  of  pit  "So.  4.  This 
roadway  is  2,000  feet  long,  18  feet  wide,  and  covered  to  an  average 
depth  of  8  inches  with  macadam.  The  road  is  provided  with  side  f  ut- 
ters, and  is  crossed  by  three  sewer-pipe  culverts.  The  parade  and  road- 
way coDuecting  pits  Nos.  2  and  4  were  covered  with  about  6  inches 
macadam.  All  macadamized  surfaces  were  sprinkled  and  rolled.  All 
of  the  foregoing  work  had  been  completed  in  October,  1894,  and  the 
earthwork  of  the  battery  practically  finished. 

During  December,  1894,  and  January,  1895,  the  rainfall  was  unusu- 
ally heavy  and  continuous.  The  loam  covering  of  the  newly  built 
slopes  in  pits  Nos.  1  and  2  and  of  the  roadway  between  pits  Kos.  2  and 
4  became  saturated  with  water,  and  in  January  a  slide  amounting  to 
more  than  1,000  cubic  yards  occurred.  This  loam  covering  had  been 
borrowed  from  the  surrounding  ground  and  deposited  upon  the  slopes 
to  an  average  depth  of  20  inches  to  support  a  growth  of  grass.  This 
soil  is  very  rich,  but  resembles  a  sponge  in  its  capacity  of  absorbing 
and  retaining  water.  Before  the  rainy  season  set  in  gophers  and  moles 
had  honeycombed  the  slopes,  facilitating  the  entrance  of  water.  The 
increasing  downpour  of  rain  gave  the  loam  no  opportunity  for  drying 
out,  and  it  was  eventually  reduced  to  an  almost  semi- fluid  state,  which 
caused  it  to  literally  flow  from  the  slopes. 

More  than  200  cubic  yards  fell  in  pit  No.  1,  and  more  than  800  cubic 
yards  fell  in  pit  No.  2  and  in  the  roadway  between  pits  Nos.  2  and  4. 
The  drainage  of  pit  No.  1  was  fortunately  kept  open  and  no  harm  done 
to  the  mortars  mounted  in  this  pit,  but  in  pit  No.  2  the  drainage  was 
completely  closed  and  the  platforms  in  progress  of  erection  entirely 
buried  under  mud  and  water. 

The  fallen  material  was  attacked  at  once  at  the  only  point  where  it 
could  be  reached,  namely,  the  roadway.  The  confined  space  in  which 
it  was  necessary  to  work  and  the  character  of  the  material  handled 
made  the  work  necessarily  slow.  By  the  end  of  February  the  fallen 
material  had  all  been  removed  and  the  pits  cleaned  out.  The  damaged 
slopes  were  then  restored.  As  the  cause  of  the  accident  was  the  reten- 
tion of  the  water  by  the  loam,  care  was  taken  to  provide  for  its  escai)e. 
Before  the  loam  covering  was  replaced  the  clay  slopes  were  benched, 
and  in  the  benches  blind  drains  were  laid,  discharging  into  the  nearest 
convenient  outlet.  Two  benches  were  made  in  the  length  of  a  slope. 
Instead  of  using  loam  only  for  backfilling  it  was  mixed  with  about 
equal  parts  of  fine  sand,  obtained  from  some  sand  heaps  south  of  the 
battery.  The  damaged  slopes  in  pits  Nos.  1  and  2  were  sodded,  those 
in  the  roadway  being  top  dressed  and  sown  with  oats  as  before.  A  low 
concrete  retaining  wall  and  gutter  was  built  at  the  foot  of  the  maga- 
zine slope  of  the  roadway,  behind  which  was  made  a  blind  drain  dis- 
charging through  weepers  into  the  gutter.  A  similar  blind  drain  was 
laid  in  rear  of  the  gutter  already  built  on  the  other  side  of  the  road- 
way. A  layer  of  sod  was  placed  at  the  foot  of  each  slope  of  the  roadway. 
The  damaged  slopes  were  all  restored  by  June,  1895. 

The  floor  of  the  western  passageway  was  finished  in  sidewalk  finish. 
The  floors  of  the  four  pits  and  of  the  sixteen  platform  pit«  were  simi- 
larly finished.  The  total  amount  of  floor  finish  for  the  year  amounted 
to  8,526  square  feet.  The  concrete  steps  leading  to  pit  No.  1  Avere  fin- 
ished and  plastered.  Slight  repairs  were  made  to  retaining  walls  and 
floors  of  passageways.  For  drainage  there  were  built  322  linear  feet  of 
concrete  retaining  wall  and  gutter,  1,135  linear  feet  of  open  gutter  at 
the  foot  of  the  back  slope,  and  526  linear  feet  of  sewer. 
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A  picket  fence  7  feet  high  was  built  entirely  around  the  battery.  Its 
total  length  is  about  1,900  feet.  It  is  provided  with  two  wagon  and  three 
foot*  gates.  The  fence  is  made  of  4  by  6  inch  redwood  posts  spaced  8 
feet  apart,  with  three  stringpieces,  the  top  one  2  by  6  inches,  the  others 
3  by  4  inches.  The  pickets  are  4  inches  wide,  with  2-inch  intervals. 
A  l-by-12-inch  baseboard  is  placed  at  the  bottom  of  the  pickets.  The 
stringers  and  pickets  are  of  Oregen  pine,  the  baseboard  of  redwood. 
The  fence  has  been  covered  with  a  dull-red  lime  wash. 

The  firing  cable,  obtained  upon  requisition  from  Willets  Point,  was 
passed  through  the  firing  pipe,  and  the  switch  board,  firing,  and  toting 
instruments  installed  in  the  firing  rooms.  Both  the  firing  apparatus 
and  the  electric-light  plants  have  been  tested  during  the  year  with  entire 
success.  All  the  mortars  in  pit  Ko.  1  have  been  fired  with  satisfactory 
results.  Wooden  storm  doors  have  been  hung  at  the  entrance  to  the 
passageways  to  keep  out  dust  and  water.  The  various  sheds  used  in 
the  construction  of  the  battery  have  been  removed  and  the  entire  bat- 
tery policed.  All  gates  and  doors  have  been  provided  with  brass 
padlocks. 
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REPORT  BT  COL,  HENBT  L,  ABBOT,  CORPS  OF  ENGINEERS,  BVT.  BRIG, 
GEN,,   U.  S.  A,,  UPON  VOLLEY  PRACTICE  WITH  MORTARS. 


New  York  City,  Febrnnry  2^  1895, 

Genebai,:  In  testing  the  mortars  and  carriages  forming  the  arma- 
ment of  the  mortar  battery  recently  completed  by  Lieut.  Col.  G.  L. 
Gillespie,  Corps  of  Engineers,  certain  firing  has  recently  been  made  by 
the  Ordnance  Department  which  throws  valuable  light  upon  the  prob- 
able accuracy  of  fire  when  served  in  volleys  from  separate  pits.  I  have 
subjected  this  firing  to  the  usual  tests  of  precision,  independent  of 
errors  of  pointing,  and  now  inclose  a  table  showing  the  results,  which 
I  think  will  prove  interesting  to  the  Engineer  Department. 

The  firing  was  done  from  the  northwest  pit,  and  from  the  southeast 
and  southwest  pits,  and  was  usually  directed  seaward.  The  points  of 
impact  were  fixed  by  triangulation  from  a  base  line  about  5  miles 
long,  which  was  sufficient  to  give  good  intersections  to  determine  points 
of  frill.  Prior  to  each  volley  a  single  shot  was  fired,  usually  from  the 
northeast  pit,  with  a  setting  corresponding  to  that  of  the  volley,  to 
enable  the  observers  to  set  their  instruments  approximately.  The  jets 
of  water  were  sufficiently  high  to  accurately  fix  these  points  of  impact. 

In  discussing  the  results  I  have  computed  the  width  df  the  60  per  cent 
zones  by  multiplying  the  mean  distance  from  the  central  point  of  fall 
(longitudinally  and  laterally  in  turn)  by  1.69,  the  usual  mode  of  dis- 
cussing such  observations.  The  results  are  given  in  the  accompanying 
table. 

Two  volleys  were  fired  down  the  beach  and  the  points  of  impact  were 
accurately  determined  by  a  survey.  Th^se  results  are  given  in  a  sepa- 
rate table  herewith.  The  exact  precision  of  these  shots  admits  of  no 
doubt. 

There  were  several  other  volleys  fired  which,  if  desired,  can  be  furnished, 
but  I  have  selected  those  where  the  precision  of  the  triangulation  admits 
of  check,  all  the  circumstances  being  identical.  In  the  last  four  vol- 
leys fired  from  the  southwest  pit  there  was  a  variation  of  about  two 
pounds  of  powder  in  two  of  the  four  shots.  In  determming  the  varia- 
tion in  range  a  correction  of  100  yards  has  been  applied  additively  to 
the  ranges  for  the  smaller  charges  in  order  to  reduce  the  results  to 
what  would  have  been  had  uniform  charges  of  powder  been  employed. 

The  excellent  results  obtained  by  this  firing  demonstrate  that  all 
which  has  been  expected  from  volley  firing  has  been  secured,  and  that 
the  practice  should  be  continued  down  the  beach  with  projectiles  so 
marked  as  to  show  from  which  mortar  each  was  fired,  In  order  to  place 
the  results  beyond  cavil. 
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SHOTS  FALLING  Uf  WATER. 
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SHOTS  FALLING  ON  BEACH. 
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13.5  I 
11.8 


13.5 
20.3 


172  ' 

240  I  One  shot  lost. 


Very  respectfully,  your  obedient  servant, 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig.  Oen.,  U.  S.  A. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8.  A. 
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POST    OF   WILLETS     POINT,    NEW    YORK— UNITED    STATES   ENGINEER 
SCHOOL— BATTALION  OF  ENGINEERS-ENGINEER  DEPOT. 


MEPOBT  OF  LIEUT,  COL,  W,  R.  KING,  CORPS  OF  ENGINEERS,  FOR  THE 
FISCAL  TEAR  ENDING  JUNE  SO,  1896, 


United  Statbs  Bngineeb  School, 
Post  of  WilleU  Point  J  New  York  Harbor  ^  July  i,  1895. 
General  :  I  have  the  honor  to  forward  herewith  duplicate  annnal 
report  on  the  post  of  Willets  Point,  New  York  Harbor;  the  United 
States  Engineer  School^  the  Battalion  of  Engineers,  and  the  Engineer 
Depot,  for  the  fiscal  year  ending  June  30, 1805. 
Yery  respectfiilly,  your  obedient  servant, 

W.  R.  King, 
Lieutenant-Colonel  of  Engineers j  Commanding. 
Brig.  Gen.  W.  P.  Craighill, 

Chisf  of  Engineers  U,  8.  A. 


I.—POST  OF  WILLETS  POINT,  N.  Y. 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  21  commis- 
sioned officers  and  390  enlisted  men,  including  the  following  general 
staff  and  infantry  officers: 

Mig.  Effon  A.  Koerper,  sarg^eon,  U.  S.  Army. 
Capt.  Nathan  S.  Jar  vis,  assistant  surgeon,  U.  S.  Army. 
First  Lieat.  Charles  McQuiston,  Fonrth  Infantry. 
Second  Lieut.  Hiram  McL.  PoweU,  Second  Infantry. 
Second  Lieut.  William  P.  Jackson,  Twenty -fourth  Infantry. 

The  following  table  shows  the  changes  among  the  general  staff  and 
line  officers  at  the  i>ost  during  the  year : 


Rank  and  organization. 

Name. 

Date. 

Relieved  or 
joined. 

Second  lieutenant,  Third  Artillery 

Hamilton,  James 

Fox,  Joseph  C 

Oct.      1, 1894  '  Rflliftveri. 

Second  lieutenant,  Thirteenth  Infantry 

do 

Do. 

Second  lieutenant  Twenty -fourth  Infantry 

Second  Heutonant  Sixteenth  Infantry  r...... 

Jenks,  Isaac  C 

do 

Do. 

Woodward,  John  £... 
Rename.  James 

....  do 

do 

Do. 

Second  lieutenant  Nineteenth  Infantry 

Do, 

First  lieutenant.  Fourth  Infantry 1 

McQuiston,  Charles . . . 
Powell,  Hiram  MoL. . . 
Jacksou,  William  P. .. 

Dec.     1, 1894 

.Tnliiftd. 

Second  lieutenant,  Second  Infantry 

JTov.  30, 1894  i          Dn. 

Second  lieutenant,  Twenty- fourth  Infantry 

do 

Do. 
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QUARTERMASTER  AND  SUBSISTENCE  DEPARTMENTS. 

These  departments  have,  during  the  past  year,  been  in  charge  of  First 
Lieut.  Edgar  Jadwin,  Corps  of  Engineers. 

The  new  barrack  building  for  Company  A  has  been  completed  and 
occupied.  The  work  of  rehabilitation  of  Quarters  No.  10  has  been 
completed.  Quarters  Nos.  4  and  5,  which  stood  on  the  parade  ground 
in  front  of  C  company  barracks,  were  moved  across  the  road  to  the  site 
at  the  southern  end  of  the  line  of  quarters  on  the  west  side  of  the 
parade  ground.  Quarters  Kos.  6  and  7,  which  also  stood  in  front  of  C 
company  barracks,  were  moved  diagonally  across  the  parade  ground  to 
the  site  at  the  northern  end  of  the  line  on  the  east  side  of  the  parade 
ground. 

Both  buildings  were  completely  renovated  and  painted,  and  have 
been  occupied  since  last  fall. 

The  removal  of  the  above  buildings  has  enlarged  the  parade  ground 
about  50  per  cent. 

Kew  macadamized  roads  have  been  built  along  the  eastern  and 
southern  sides  of  the  parade  ground,  making  the  latter  rectangular. 

The  old  ban^ack  buildings  Nos.  21  and  23  have  been  torn  down. 

A  large  quantity  of  the  concrete  used  in  the  foundations  of  the  above 
barracks  and  quarters  has  been  broken  into  blocks  and  used  in  continu- 
ing the  work  on  the  retaining  wall  at  the  ice  pond.  This  wall  is  now 
approaching  completion. 

Much  of  this  old  concrete  has  also  been  used  as  riprap  on  the  shores 
of  the  post  to  check  erosion  by  the  waves. 

The  usual  minor  repairs,  such  as  carpentering,  painting,  glazing, 
roofing,  plastering,  and  repairs  to  heating  apparatus,  have  been  made 
to  the  barracks,  quarters,  and  storehouses  of  the  post  proper. 

The  sidewalk  along  the  main  road  leading  into  the  post  has  been 
paved  for  about  750  feet  of  its  length.  Brick  are  now  on  the  ground 
for  paving  the  remaining  226  feet. 

The  brick  paving  has  been  extended  along  the  west  side  of  the  road 
in  front  of  quarters  Nos.  4  and  5.  Brick  are  now  on  the  ground  for 
completing  the  paving  along  the  east  side  of  the  same  ro^  and  for 
starting  that  on  the  new  sidewalk  being  built  on  the  east  side  of  the 
parade  ground.  A  cinder  sidewalk  has  been  built  along  the  upper  side 
of  the  road  extending  from  headquarters  past  the  married  soldiers^ 
quarters  to  the  quartermaster  storehouse. 

A  line  of  shade  trees  has  been  planted  along  the  east  side  of  the 
parade. 

The  necessary  repairs  have  been  made  to  the  water  and  sewer  systems. 

A  large  supply  of  ice  was  stored  during  the  winter. 

Last  summer  was  a  good  one  for  most  of  the  crops  in  the  post  garden. 
The  present  one  bids  fair  to  be  even  better. 

The  routine  duties  of  the  departments  connected  with  policing,  trans- 
portation, fatigue,  and  the  issue  and  sale  of  clothing  and  subsistence 
supplies  have  been  carried  on  in  the  usual  manner. 

Allotments  are  urgently  recommended  for  the  construction  of  a  new 
quartermaster  and  commissary  storehouse  and  of  a  new  mess  hall. 

In  several  former  reports  recommendation  has  been  made  that  head- 
stones be  provided  for  the  graves  of  soldiers  buried  at  this  post.  Many 
of  the  wooden  headboards  are  going  to  decay,  and  although  some  of  the 
graves  are  marked  by  marble  slabs  erected  by  comrades,  there  are  still 
a  number  of  graves  not  properly  marked. 

The  most  important  pieces  of  work  now  requiring  the  attention  of  the 
fatigue  party  are  the  grading  of  the  parade  and  cleaning  out  of  the  ice 
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II.— UNITED  STATES  ENGINEER  SCHOOL. 

The  scope  and  object  of  the  school  have  been  fally  set  forth  in  pre- 
vioas  reports  and  in  the  order  establishing  it  on  its  present  basis.  The 
orders  issaed  in  pnrsaanee  of  the  latter,  arranging  the  details  of  the 
season's  work,  are  appended,  marked  A,  B,  and  C. 

During  the  present  year  a  class  of  two  engineer  officers  completed 
the  full  course  of  two  and  one-half  years,  and  five  line  officers  completed 
their  course  of  torpedo  instruction. 

THIRD  WINTEU'S  CLASS— (COURSB  COMPLETED). 

Second  Lient.  James  B.  Cavanangh,  Corps  of  Engineers. 
Second  Lieut.  James  P.  Jervey,  Corps  of  Engineers. 

SECOND  winter's  CLASS. 

Second  Lient.  Oeorffe  P.  Howell,  Corps  of  Engineers. 
Second  Lieut.  Charles  W.  Kutz,  Corps  of  Engineers. 
Second  Lieut.  Meriwether  L.  Walker,  Corps  of  Engineers. 
Second  Lieut.  Robert  P.  Johnston,  Corps  of  Engineers. 
Second  Lieut.  Robert  R.  Raymond,  Corps  of  Engineers. 

first  winter's  class. 

First  Lieut.  Charles  MoQuiston,  Fourth  Infantry. 
Second  Lieut.  Hiram  MoL.  Powell,  Second  Infantry. 
Second  Lieut.  William  P.  Jackson,  Twenty-fourth  Infantry. 
Second  Lieut.  William  B.  Ladue,  Corps  of  Engineers. 
Second  Lieut.  William  J.  Barden,  Corps  of  Engineers. 

III.— BATTALION  OF  ENGINEERS. 

The  law  provides  for  Ave  companies  of  engineer  troops,  having  an 
aggregate  strength  of  752  enlisted  men,  officered  by  details  from  the 
Corps  of  Engineers. 

At  present  only  four  companies,  with  a  total  strength  of  500  enlisted 
men,  are  allowed  to  be  recruited. 

The  aggregate  strength  of  the  battalion  of  engineers  on  June  30, 
1895,  including  Company  E,  stationed  at  West  Point,  N.  Y.,  was  1^ 
commissioned  officers  and  470  enlisted  men. 

During  the  year  Companies  A,  B,  and  C  have  been  stationed  at 
Willets  Point:  Company  D  exists  in  name  only;  Company  E  has  been 
stationed  at  West  Point  to  assist  in  the  practical  instruction  of  cadets 
of  the  Military  Academy,  in  building  military  bridges,  sapping,  mining, 
and  signaling. 

The  following  is  a  roster  of  officers  serving  with  the  battalion  of  engi- 
neers on  June  30, 1895,  viz: 

Lienf-  Col.  W.  R.  King,  Corps  of  Engineers,  commanding. 
Second  Lieut.  Jay  J.  Morrow,  Corps  of  Engineers,  adjutant. 
First  Lieut.  Edgar  Jadwin,  Corps  of  Engineers,  quartermaster. 
Company  A : 

Capt.  Walter  L.  Fisk,  Corps  of  Engineers,  commanding  company. 

Second  Lieut.  Meriwether  L.  Walker,  Corps  of  Engineers,  with  company. 

Second  Lieut.  Robert  R.  Raymond,  Corps  of  Engineers,  witli  company. 

Second  Lieut.  William  J.  Barden,  Corps  of  Engineers,  with  company. 
Company  B : 

Capt.  William  T.  Rossell,  Corps  of  Engineers,  commanding  company. 

Second  Lieut.  James  B.  Cavanaugh,  Corps  of  Engineers,  with  company. 

Second  Lieut.  George  P.  Howell,  Corps  of  Engineers,  with  company. 

Second  Lieut.  William  B.  Ladue,  Corps  of  Engineers,  with  company. 
Company  C : 

Capt.  William  M.  Black,  Corps  of  Engineers,  commanding  company. 

Second  Lieut.  John  S.  Sewell,  Corps  of  Engineers,  on  detaohed  service. 
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Company  C — Continued. 

Second  Lieut.  James  P.  Jervey,  Corps  of  Engineers,  with  company. 

Second  Lieut.  Charles  W.  Kntz,  Corps  of  Engineers,  with  company. 

Second  Lieut.  Robert  P.  Johnston,  Corps  of  Engineers,  with  company. 
Company  D : 

Exists  in  name  only. 
Company  E : 

Capt.  James  L.  Lnsk,  Corps  of  Engineers,  commanding  company. 

First  Lieut.  Mason  M.  Patrick,  Corps  of  Engineers,  with  company. 

Second  Lieut.  Charles  M.  Bromwell,  Corps  of  Engineers,  with  company. 

The  followiug  table  shows  the  changes  that  have  taken  place  in  the 
personnel  of  the  officers  during  the  year: 


KaDk. 


Names. 


Date. 


Seeond  lieutenant. . I  Ladae,  William  B |  Sept.  30. 1894 

Second  lieutenant. . ,  Barden,  William  B.^..i do 

I  I 


Joined  or  ' 
relieved.   | 


Remarks. 


Joined Special  Orders,  105,  Adjutant- 

Generates  Office,  July  16,  18M. 
do....  Do. 


RECRUITING,   DISCIPLINE,   ETC. 

During  the  year  recruits  for  the  battalion  have  been  obtained  by 
enlistments  at  Willets  Point  and  West  Point,  from  the  recruiting  ren- 
dezvous at  Davids  Island  and  Columbus  Barracks,  and  by  assignment 
on  their  own  application  from  other  branches  of  the  service. 

The  engineer  sergeant  detailed  to  recruit  for  the  Battalion  of  Engi- 
neers on  February  17, 1893,  and  attached  by  the  superintendent  of  the 
recruiting  service  to  rendezvous  146  Park  Eow,  New  York  City,  was 
relieved  from  that  duty  on  August  19,  1894,  28  recruits  only  being 
required  to  complete  the  battalion. 

The  following  is  a  statement  of  changes  among  the  enlisted  men  of 
the  battalion  during  the  past  year: 

Oain: 

Recruits  from  depot 57 

Enlisted  in  battalion  (Willets  Point,  24 ;  West  Point,  18) 42 

Reeulisted  (Willets  Point,  42;  West  Point,  8) 50 

By  transfer 1 

From  desertion 4 

Total  gain 154 

Loss- 
Discharged  by  expiration  of  service ^ 52 

Discharged  for  disability 1 

Discharged  by  sentence  of  general  court-martial 4 

Discharged  by  special  order 5 

Discharged  by  General  Orders,  No.  80,  Adjutant-Gen eraPs  Office,  series  1890.  43 

Discharged  by  General  Orders,  No.  81,  A^utant-General's  Office,  series  1890.  9 

Transferred 14 

Retired 5 

Dropped  from  the  rolls 2 

Died  of  disease,  etc 5 

Deserted 12 

Totalloss 152 

This  result  shows  a  net  gain  of  2  men,  which  increases  the  battalion 
to  within  30  men  of  its  authorized  strength. 

During  the  fiscal  year  ending  June  30,  1895,  72  men  of  the  battalion 
of  engineers  were  entitled  to  be  discharged  under  the  provisions  of 
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paragraph  2,  General  Orders  No.  80,  Acyutant-General's  Office,  1890, 42 
of  whom  availed  themselves  of  this  privilege. 

Seventy-nine  enlisted  men  were  on  furlough  during  the  year  under 
the  provisions  of  General  Orders  No.  80,  Adjutant-General's  Office,  1890. 

The  following  table  gives  a  comparative  statement  of  recruiting, 
desertions,  etc,,  during  the  past  ten  years: 


E..     Keen.  loV^nl,,^  ^^^'^-^er;?^.  ""i^'n^'  j  ^J^i   ^^-^' 
listed,  listed,     fine-    l^^^*-]  I  ^**"^-,  !  court-     "*!? 

ment.  j  ."•'^'«^-| martial    *^"^- 


Fisoal  year. 


Jnne  30. 1885, 
June  30, 1886, 
June  30. 1887. 
June  30. 1888. 
June  30, 1889. 
Jnne  30, 1890. 
June  30. 1891. 
June  30. 1892, 
June  30, 1803. 
June  30, 1894, 


to  June  30. 
to  June  30. 
to  Jnne  30. 
to  June  30, 
to  June  30, 
to  Jnne  20, 
to  June  30, 
to  June  30, 
to  June  30, 
to  Jnne  30, 


1886... 

57 

1887... 

20 

1888... 

9 

1889... 

90 

1890... 

147 

1891 .. . 

50 

1892... 

83 

1893... 

63 

1894... 

111 

1896... 

42 

Trials. 


No.  of 
men  on 


24 
29 
64 
50 
42 
31  ! 
39  i 
50  I 


s  1 

22 

76 

9  1 

17 

49 

12  i 

22 

49 

20 

23 

14 

52 

12 

15 

10 

24 

6  ' 

11 

17 

•  i 

13 

25 

10 

12 

20 
19 
21 
4 
13 
12 
19 
18 

27 : 

3  ' 


107 
160 
218 
214 

304 
60 
4 
8 
4 
7 


138 
208 
156 
125 
194 


3» 
38S 
887 

4oe 

468 
417 
437 
41S 
46» 
470 


This  table  shows  that  the  enlisted  strength  of  the  battalion  was 
greater  than  at  any  corresponding  period  during  the  last  ten  years, 
while  the  per  cent  of  men  sick,  in  arrest  or  confinement,  deserted  or 
tried  by  general  court-martial,  was  less  than  daring  any  other  of  the 
ten  years. 

The  following  statement  shows  the  number  of  different  men  tried  by 
court-martial  and  other  facts  relative  to  the  trials: 


Number 
of  men. 


Number 
of  trials. 


Tried  once 

Tried  twice 

Tried  three  times. 
Tried  four  times. . , 
Tried  Ave  times... 


73 
66 
34 
36 
5 


ToUl. 


124 


Number  of  men  who  pleaded  guilty 17$ 

Number  of  men  who  pleaded  not  guilty 31 

Total 2M 

Number  of  acquittals 7 

Number  of  men  found  guilty 197 

Total 204 

DRILL  AND  INSTRUCTION. 

During  the  year  the  battalion  of  engineers  has  been  drilled  and 
instructed  as  follows: 

1.  Infantry  tactics:  School  of  the  soldier,  company,  and  battalion. 

2.  Target  practice:  The  target  practice  for  the  post  of  Willets  Pointy 
N.  Y.,  for  the  past  year  was  from  July  2, 1894,  to  August  16, 1894,  and 
at  West  Point  during  the  month  of  June,  1894. 

Owing  to  the  objections  by  the  citizens  living  in  the  vicinity  to  the 
use  of  the  rifle  range  at  this  post,  no  regular  target  practice  could  be 
had.  A  suitable  butt,  with  targets  for  firing  at  short  ranges  and  with 
reduced  charges,  built  at  this  post  in  1891,  was  kept  thoroughly 
repaired. 
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Target  practice  was  held  daily  by  companies  in  turn,  superintended 
by  the  company  commanders. 

3.  Pontoniering  during  the  months  of  August,  September,  and  Octo- 
ber, 1894. 

4.  Military  engineering:  Foot  reconnaissance,  tracing,  profiling,  and 
<M)n8truction  of  trench  material  and  field  fortifications,  sapping  and, 
mining  during  the  months  of  October.  ^November,  and  December,  1894; 
construction,  of  spar  bridges,  double  lock,  including  knots  and  lash- 
ings, during  the  months  of  September  and  October,  1894. 

Theoretical  instruction  in  military  engineering  during  the  months  of 
March  and  April,  1895. 

5.  Torpedo  drills  were  had  throughout  the  year,  the  winter  months 
being  devoted  to  indoor  drills  and  practice  in  the  loading  room,  and 
the  summer  mouths  to  outdoor  drills  and  exercises. 

The  following  number  of  men  received  instruction  during  the  winter 
months,  viz,  24  sergeants,  30  corporals,  and  303  privates. 

Four  sergeants  and  2  corporals  of  Company  B,  battalion  of  engineers, 
were,  in  detachments  of  two  each,  assigned  for  instruction  in  torpedo 
service  under  authority  granted  in  letter  dated  Adjutant-General's 
Office,  August  3, 1893. 

Qaalifioation  of  privates : 

First  class 228 

Second  class 75 

Total 303 

Six  men  received  no  instruction  during  indoor  season,  viz :  4  men  sick 
in  hospital  (2  of  whom  have  since  died;  1  was  transferred  to  Govern- 
ment Asylum  at  Washington;  1  was  transferred  to  Army  and  Navy 
General  Hospital,  Hot  Springs,  Ark.),  and  2  men  about  to  be  retired. 

During  the  summer  season  of  1894  10  grand  groups  were  planted, 
which  required  10  different  details  by  roster,  each  detail  consisting  of 
2  commissioned  officers,  3  noncommissioned  officers,  and  12  privates. 

Three  grand  groups  have  been  planted  this  summer  to  and  including 
June  30,  requiring  3  different  details  of  the  same  size  as  above. 

6.  Photography:  Selected  details  of  noncommissioned  officers  have 
been  instructed  in  military  photography. 

7.  Military  signaling:  The  'noncommissioned  officers  have  been 
instructed  in  military  signaling  during  the  months  of  March  and  April, 
1895. 

8.  In  order  to  facilitate  the  learning  of  the  various  industrial  trades 
by  enlisted  men,  and  furnish  men  qualified  for  special  duty  as  carpen- 
ters, blacksmiths,  engine  drivers,  etc.,  a  detail  of  12  men  were  employed 
under  the  supervision  of  Lieut.  James  B.  Cavanaugh,  Corps  of  Engi- 
neers, to  act  as  assistants  to  the  mechanics  at  work  in  the  different 
shops  on  the  post,  when  not  on  other  duty.  This  duty  was  voluntary, 
and  the  men  were  allowed  to  select  the  trades  they  were  to  learn.  If 
they  made  satisfactory  progress  they  were  considered  eligible  for  special 
details  when  vacancies  occur,  but  if  not  they  were  replaced  by  others, 
and  a  record  was  kept  of  the  progress  made  by  each  man  for  future 
reference. 

9.  The  post  schools  for  the  enlisted  men  and  for  the  children  living 
on  the  post  were  under  the  supervision  of  Lieut.  James  B.  Cavanaugh, 
Cor])s  of  Engineers,  and  have  been  well  conducted.  Forty-two  enlisted 
men  and  63  children  between  the  ages  of  5  and  16  have  received  appro- 
priate instruction. 
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ENomEEB  Depot. 


I.  A  sabstantial  abed  has  been  built  over  the  cable  tanks,  and  the 
frame  has  been  so  constructed  as  to  support  traveling  cranes  with 
powerful  winches  which  can  reach  any  part  of  the  tanks  and  remove 
any  drum  of  cable  and  deposit  it  on  a  truck  alongside  the  tanks. 

II.  The  supply  of  bridge  equipage  has  been  increased  by  the  pur- 
chase of  as  much  material  as  the  funds  available  would  permit.  The 
additions  include  the  following:  Twenty-six  canvas  pontoon  boats  com- 
plete with  boxes  and  covers,  2  wooden  pontoon  boats,  materials  for  8 
sets  of  bridge  trestles,  120  pieces  timber  for  long  balk,  and  a  large 
quantity  of  manila  rope,  paints,  oils,  cotton  waste,  lumber,  timber,  etc. 

IIL  The  long  frame  building  in  which  all  the  pontoon  wagons  and 
much  other  property  are  stored  has  been  cut  in  two  near  the  middle, 
and  two  brick  partition  walls  have  been  built  as  a  precaution  against 
loss  by  fire. 

IV.  Several  valuable  additions  have  been  made  to  the  collection  of 
engineer  models,  and  the  library  of  the  Engineer  School  has  been 
increased  by  the  purchase  of  such  professional  books  of  recent  date, 
and  current  scientific  publications,  as  the  appropriation  would  justify. 
It  is  to  be  regretted  that  no  provision  was  made  for  this  important 
matter  in  the  last  appropriation  bill. 

V.  The  usual  repairs  to  buildings  and  property  of  the  depot  have 
been  made  by  enlisted  men  of  the  engineer  battalion  detailed  for  the 
imrpose. 

VI.  The  coal  shed  near  the  Long  Wharf,  in  which  the  depot  coal  is 
stored,  was  repaired,  some  of  the  posts  supporting  this  structure  have 
been  replaced,  and  the  roof  of  the  same,  which  was  never  replaced  since 
it  was  built  in  1886,  will  be  covered  with  galvanized  corrugated  sheet 
iron,  which  was  procured  before  the  close  of  the  present  fiscal  year. 

DEPOT  property  AND  WORK  OF  DEPOT. 

I.  The  contracts  for  submarine  mining  armored  cable  made  with  the 
Chicago  Electric  Wire  Company,  of  Delaware,  have  at  last  been  com- 
pletely filled,  and  the  •  *  *  cable,  single  and  multiple,  has  been 
tested  and  accepted.  It  is  believed  that  this  cable,  which  is  the  first 
large  quantity  procured  from  American  manufacturers,  is  equal  to  any 
that  has  been  procured  abroad,  and  the  price  was  extremely  low  for  that 
quality  of  the  cable.    ♦    •    * 

II.  A  large  quantity  of  other  materials  for  submarine  mining  has 
been  procured,  and  the  entire  amount  of  the  appropriations  available 
has  been  expended.  A  complete  list  of  these  materials  was  forwarded 
to  the  Department  with  my  letter  of  April  26, 1895,  and  this  list  shows 
the  kind,  quantity,  cost,  and  location  of  every  article. 

In  procuring  these  materials  and  appliances,  which  embrace  several 
hundred  different  kinds,  and  which  have  cost  some  $400,000,  every  effort 
has  been  made  to  secure  the  best  quality  and  workmanship,  and  in 
nearly  every  case  they  have  been  furnished  or  manufactured  by  the 
most  reputable  dealers  or  makers  of  each  particular  class  of  goods.  At 
the  same  time  a  wholesome  competition  has  been  incited  and  secured 
in  all  possible  cases,  and  the  prices  paid  have  been  so  reasonable  as  to 
bring  the  cost,  some  $60,000,  within  the  estimates  and  allotments.  *  *  ♦ 

III.  Another  submarine  cable  was  procjured  and  laid  between  Forts 
Wadsworth  and  Hamilton,  for  use  of  the  "Board  on  Control  of  Artillery 
Fire,'^  and  was  paid  for  firom  an  allotment  made  by  the  Board  of  Ord- 
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Bance  and  Fortification.  This  cable  had  three  insulated  cores,  and  was 
heavily  armored.  So  far  as  known,  it  has  answered  the  purpose  for 
which  it  was  laid. 

IV.  The  Sims-Edison  torpedo  referred  to  in  former  reports,  and  which 
was  accepted  in  August,  1893,  was  tested  with  a  view  to  ascertaining 
the  best  form  of  motor  for  the  two  torpedoes  purchased  several  years 
ago  without  motors.  As  the  plans  for  these  new  motors  had  not  been 
fully  decided  upon  at  the  end  of  the  year,  the  torpedoes  have  not  been 
completed. 

INSTRUMENTS. 

The  various  kinds  of  instruments  on  hand  in  the  depot  have  been 
properly  cared  for.  Some  additions  have  been  made  by  purchase,  and 
the  work  of  issuing,  receiving,  repairing,  and  cleaning  was  continued. 

I.  Keceived  by  purchase  during  the  year  under  formal  proposals,  viz : 

Five  engineer  transits,  2  engineer  levels,  6  level  rods,  13  hand  levels,  15  odometers, 
6  binocular  field  glasses,  10  l(K)-foot  surveyors'  chains,  10  sets  of  chain  pins,  20  pocket 
compasses,  6  50-foot  metallic  tapes,  6  horn  protractors,  7  sets  of  drawing  instruments, 
3  clinometers,  20  Abbot's  protractors,  12  triangular  scales,  24  rubber  rulers,  12  chro- 
nograph pens,  1  voltmeter.  1  ammeter,  and  1  tracking  instrument. 

II.  Issues  to  oflScers  of  the  Corps  of  Engineers  and  to  acting  engineer 
oflScers  at  department  headquarters  during  the  year  were  as  follows: 

Five  engineer  transits,  3  theodolites,  5  en^neer  levels,  14  hand  levels,  3  gradien- 
ters,  1  pantograph,  1  magnetometer,  1  dip  circle,  1  reducing  square,  4  prismatic  com- 
passes,  4  triangular  scales,  7  sets  of  drawing  instruments.  4  protractors,  12  pocket 
compasses,  2  pedometers,  2  clinometers,  5  level  rods,  3  50-ioot  metallic  tapes,  6  sur- 
vevors'  chains,  6  sets  chain  pins,  9  thermometers,  6  aneroid  barometers,  6  binocular 
field  glasses,  and  1  photographic  camera,  with  plate  holders,  etc.,  complete. 

There  were  also  issued  during  the  year  quite  a  number  of  various 
instruments  to  surveying  parties,  details  from  the  Engineer  battalion, 
for  the  purpose  of  making  instrumental  surveys  of  certain  portions  of 
the  island,  and  for  hydrograpbic  surveys  of  portions  of  the  Long  Island 
Sound  in  the  vicinity  of  this  post.  These  instruments,  upon  being 
returned,  are  overhauled  and  cleaned  in  the  depot  instrument  shop  and 
then  returned  to  the  fireproof  storehouse. 

III.  Receipts  of  instruments  from  officers  of  the  Corps  of  Engineers 
on  public  works  and  surveys  and  from  acting  engineer  officers  during 
the  year  were  as  follows: 

Six  engineer  transits,  4  theodolites,  2  artificial  horizons,  5  rod  levels,  13  sets  draw- 
ing instruments,  7  heliotropes,  1  zenith  telescope,  2  telescopes,  3  sextants,  4  binooulw 
field  glasses,  4  prismatic  compasses,  3  mercurial  barometers,  9  odometers,  5  steel 
tapes,  2  hand  levels,  6  aneroid  barometers,  5  chronometers,  3  level  rods,  10  thermom- 
eters, 6  sets  chaining  pins,  2  pocket  compasses,  and  1  case  of  tools  for  repair  of 
barometers. 

Most  of  the  above-named  instruments  were  returned  frojn  the  Inter- 
national Boundary  Survey  between  the  United  States  and  Mexico, 
where  they  have  been  in  use  for  several  years,  and  some  of  them  are 
now  not  worth  repairing  and  will  be  submitted  for  inspection  and  con- 
demnation. 

IV.  Repairs  to  instruments. — All  of  the  repairing  to  depot  instru- 
ments has  been  performed  by  enlisted  men  of  the  Engineer  battalion 
detailed  on  extra  duty  for  the  purpose.  The  following  have  been  over- 
hauled and  repaired  in  the  depot  repair  shop,  viz : 

Ten  engineer  transits,  1  theodolite,  16  prismatic  compasses,  2  100-foot  steel  tapes, 
22  aneroid  b.irometers,  3  current  meters,  2  sets  drawing  instruments,  1  switch  board, 
1  clironograph  timer,  4  chronometers,  2  dial  telegraph  instruments,  1  magnetometer, 
1  dip  circle,  15  odometers,  4  hand  levels,  2  binocular  field  glasses,  and  one  typewriter; 
also  a  number  of  other  smaller  instruments,  tools,  and  electrical  appliances* 
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Y.  The  following  instruments  pertaining  to  headquarters  depart- 
ment of  Dakota  were  repaired  at  St.  Paul,  Minn.,  and  the  cost  of 
repairing  paid  for  from  this  office  under  authority  of  the  Chief  of 
Engineers,  U.  S.  A.,  viz : 

Two  engineer  tranaitSi  8  odometers,  and  4  prismatic  compasses. 

EXPERIMENTS. 

Several  of  the  experiments  made  during  the  year  have  been  reported 
from  time  to  time,  and  others  have  been  placed  on  record  for  farther 
study. 

During  the  exceptionally  cold  weather  in  February  an  opportunity 
was  afifored  to  make  some  tests  of  several  kinds  of  explosives  in  breaking 
up  ice,  which  was  quite  thick,  and  the  results  showed  that  any  attempt 
to  remove  ice  in  large  quantities,  as  for  example  to  improve  navigation 
by  means  of  explosives  would  be  quite  an  expensive  and  tedious  opera- 
tion. A  result  which  tallies  with  numerous  recent  exx)eriment8  in  France 
and  Germany. 

In  order  to  utiUze  the  armor  of  the  large  quantity  of  submarine  cable 
that  has  become  unfit  for  use  on  account  of  deterioration  in  the  insula- 
tion, a  very  simple  and  inexpensive  machine  was  improvised,  and  from 
preliminary  tests,  which  were  all  there  was  time  to  make,  it  was  found 
that  the  armor  wires  can  be  taken  oH'  and  coiled  on  spools  at  the  rate  of 
6  feet  of  cable  per  minute,  giving  over  half  a  mile  of  wire  per  hour;  the 
reel  being  turned  by  hand  power.  It  is  thought'  that  with  some  slight 
changes  and  using  steam  power  a  very  much  faster  rate  may  be 
attained. 

In  jointing  cable  the  ordinary  method  of  using  brass  tube  jointers  is 
a  clumsy  method,  while  the  Mclntire  jointer  is  too  expensive  and  makes 
too  large  a  joint.  To  obviate  this  a  modified  form  of  pliers  has  been 
tested,  which  gives  excellent  results  and  is  no  more  expensive  or  diffi- 
cult than  the  simplest  form  heretofore  tried. 

Several  runs  and  dock  trials  of  the  Sims-Edison  torpedo  have  been 
made  and  the  results  have  been  reported  in  detail. 

For  the  purpose  of  testing  the  steering  mechanism,  two  runs  were 
made  with  a  soldier,  Private  MuUer,  seat^  on  the  float. 

The  dock  trials  were  generally  made  to  test  the  static  traction  of  the- 
torpedo  with  different. forms  of  propeller. 

There  were  also  quite  a  number  of  trials  of  the  motor  with  a  dynamo- 
meter to  test  the  electrical  elements  of  the  system. 

•  •••«*• 

In  order  to  track  vessels  in  connection  with  the  torpedo  service  a 
suitable  instrument  has  been  very  much  needed,  and,  after  experiment- 
ing with  an  improvised  binocular  instrument,  a  new  instrument, 
designed  "by  me  and  made  by  Messrs.  W.  &  L.  E.  Gurley,  has  been 
tried  with  very  promising  results.  It  is  believed  that  in  many  respects 
it  is  the  best  form  of  tracking  instrument  that  has  been  tried,  and  that 
with  such  detailed  improvements  as  actual  service  will  suggest  it  will 
answer  all  purposes  of  such  an  instrument. 

The  pressure  gauge  described  in  the  Annual  Eeport  of  the  Chief  of 
Engineers  for  1889,  page  479,  has  been  improved  by  inserting  a  circuit- 
closing  spring  in  the  compressible  bag,  so  that  when  the  pressure  from 
the  explosion  is  greater  than  that  of  the  compressed  air  in*  the  bag, 
contact  wiU  be  made  and  indicated  on  a  small  galvanometer.  It  is 
believed  that  this  method  will  enable  the  pressures  of  explosions  to  be 
measured  at  great  distances  from  the  origin,  and  thus  give  the  neces- 
ENa  95 34 
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sary  data  from  which  tbe  law  of  dimiuution  of  the  energy  of  explosions 
may  be  ascertained.  A  drawing  showing  the  improved  form  is 
appended  herewith  and  marked  D. 

Other  experiments  of  minor  importance  were  made,  such  as  the  test* 
ing  of  several  explosives,  building  materials,  alloys  of  bismath,  lead, 
etc.,  for  high  electrical  resistances,  and  of  cable  to  ascertain  its  conduc- 
tivity and  insulation  resistance. 


ESTIMATES. 

There  will  be  required  for  the  fiscal  year  ending  June  30, 1897,  the 
following  for  the  Engineer  Depot  at  Willets  Point,  N .  Y. : 

1.  For  incidental  expenses  of  depot,  inclndin^  fuel,  light^  chemicals,  sta- 

tionery, hardware,  extra-duty  pay  to  soldiers  necessarily  employed  for 
Xieriods  not  less  than  ten  days  as  artificers  on  work  in  addition  to,  and 
not  strictly  in  the  line  of,  their  military  duties,  such  as  carpenters, 
draftsmen,  hlacksmiths,  printers,  photographers,  lithofi:rapher8,  engine 
drivers,  wheelwrights,  masons,  teamsters,  painters,  macnimsts,  over- 
seers, and  laborers,  and  for  materials  to  repair  public  buildings, 
machinery,  and  unroreseen  expenses $5, 000. 00 

2.  For  purchase  of  materials  for  the  instruction  of  engineer  troops  at 

Willets  Pointy  N.  Y.,  in  their  special  duties  of  sappers  and  miners,  for 
land  and  submarine  mines,  pontonier  and  torpedo  drill,  and  signaling, 
and  for  purchase  of  and  for  forage  for  one  team  draft  horses  required  m 
ponton,  sapping,  and  mining  instruction 1,500.00 

3.  For  purchase  and  repair  to  instruments  to  be  issued  to  officers  of  the 

Corps  of  Engineers,  and  to  officers  detailed  on  duty  as  acting  engineer 

officers,  for  use  on  public  works,  surveys,  and  reconnoissances 3, 000. 00 

4.  Fw  Library  of  Engineer  School :  For  purchase  and  binding  of  professional 

works  of  recent  date,  treating  of  military  and  civil  engineering  and 

kindred  scientific  subjects 500.00 

Total .• 10,000.00 

Appendix  A. — Programmb  op  Study  and  Instruction  for  Summer  Season. 

[Printed  Orders,  No.  112.] 

Unitbd  States  Enoinser  School, 
Willets  Point,  Xew  York  Harbor,  May  2S,  1894. 
,     The  following  programme  of  study  and  instruction  for  the  ensuing  summer  season, 
to  commence  June  4  and  end  November  30,  1894,  having  been  recommended  by  the 
academic  staff  and  approved  by  the  Chief  of  Engineers,  will  be  carried  into  effect. 

A  roster  of  the  student  officers  will  be  kept  by  the  poet  adjutant,  who  will  make 
weekly  details  for  the  various  duties  so  that  they  shall  not  conflict. 

I.— Military  Engineering. 

1.  Practical  instmctions  in  the  nomenclature,  dimensions,  and  construction  of  mod- 
em field  and  sieffe  batteries  and  saps.  Also  practical  instructions  in  the  location  of 
works  on  irregular  ground  and  the  adaptation  to  site. 

2.  A  full  course  of  trestle  and  pontoon  bridge  drill. 

3.  Instruction  in  building  spar  bridges. 

4.  Instruction  in  military  mining. 

5.  Military  map  making.  Each  lieutenant  of  engineers,  who  has  not  already  done 
sc,  and  such  noncommissioned  officers  and  privates  as  may  be  selected  ftom  each 
company,  will  make  satisfactory  foot  reconnaissances  about  4  miles  long,  or  a  recon- 
naissance of  position  of  equivalent  area,  in  the  vicinitv  of  the  post,  the  maps  thereof 
to  be  submitted  by  company  commanders  to  post  headquarters  on  or  before  Novem- 
ber 30, 1894. 

II.— Torpedo  Drills. 

6.  After  receiving  snch  preliminary  practice  as  may  be  necessary  to  acquaint  them 
with  the  practical  details  of  preparing  and  planting  a  torpedo,  the  officers  of  the 
torpedo  class  will  be  divided  into  details  of  at  least  two  officers  each,  for  the  purpose 
of  taking  charge  of  the  preparation  and  planting  of  a  grand  group  of  torpedoes, 
under  the  direction  of  the  instructor  in  torpedoes,  assisted  by  one  engineer  officer  of 
the  second  or  third  winter's  class.  ^  j 
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7.  The  Benior  officer  will  be  in  greneral  charge,  and  will  keep  a  daily  jonmal  of 
operations,  noting  particularly  any  diffloulties  encountered  and  any  suggeetions  that 
may  occur  to  him,  looking  to  the  avoidance  of  similar  diffloulties  in  the  foture. 

8.  The  officers  will  frequently  interchange  duties  so  that  each  one  shall  have  some 
experience  in  each  pi^  of  the  drill. 

9.  The  electric  light  will  be  set  up  and  operated. 

10.  The  grand  group  being  completed  and  the  search  light  in  position,  the  post 
commander  will  order  an  exhibition  drill  illustrating  the  operations  of  the  torpedo 
defense  against  an  attempted  passage  of  the  mine  field  by  an  enemy's  Vessel  under 
cover  of  night. 

11.  The  group  will  then  be  taken  up  by  the  same  detail  and  the  parts  dismantled, 
cleaned,  and  convenientlv  grouped  for  the  inspection  of  the  instructor. 

12.  The  detail  will  be  instructed  and  exercised  in  automatic  and  Judgment  firing 
drills  at  such  times  as  may  be  most  convenient  before  the  final  exhibition  drill. 

13.  The  detail  of  enlisted  men  for  each  grand  group  drill  will  consist  of  three  non- 
commiseioned  officers  and  about  twelve  privates. 

14.  The  hours  of  work  will  be  from  7  to  11.30  a.  m.,  and  ftom  1  to  4.30  p.  m.  In 
bad  wealiier  when  no  work  is  done  and  the  men  are  in  barracks,  the  latter  will 
attend  the  same  company  duties  and  roll  calls  as  daily  duty  men. 

15.  Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  detail, 
and  at  the  conclusion  of  the  work  each  officer  will  submit  a  report  of  the  work 
done  by  him,  mentioning  difficulties  encountered  and  any  suggestions  he  may  desire 
to  make. 

16.  A  detailed  record  will  be  kept  of  what  each  man  does  with  the  view  of  tra- 
cing out  the  author  of  defective  work  and  determining  the  degree  of  proficiency 
developed  by  individual  members  of  the  detail.  An  account  of  the  character  of 
work  done  by  each  man  will  be  submitted  by  the  senior  officer  with  his  final  report. 

17.  Occasionally,  if  practicable,  loaded  mines  will  be  planted  and  fired  as  in 
actual  service,  height  of  jet,  eflect  on  neighboring  mines,  and  other  phenomena  being 
oarefuUy  observed  and  recorded. 

18.  At  such  times  as  will  not  interfere  with  the  drills  above  mentioned,  the  officers 
of  the  class  will  make  practical  experiments  in  calibrating  commercial  aAimeters  and 
voltmeters,  testing  efficiency  of  dynamos  and  motors. 

III. — Civil  Enginesriko. 

19.  A  topographical  survey  of  about  one-half  square  mile  of  ground  by  each  officer 
of  the  first  summer's  class.    Time  allotted,  five  weeks. 

20.  A  hydrographic  survey  of  about  one-fourth  square  mile  by  each  officer  of  the 
second  summer's  class.    Time  allotted,  four  weeks. 

21.  While  engaged  in  the  field  work  in  topogra  phical  and  hydrographic  surveys 
the  officers  will  be  assisted  by  details  of  enlisted  men,  and  will  be  excused  from  all 
other  duties. 

IV.— Field  Astronomy. 

22.  All  the  lieutenants  of  engineers  who  have  not  already  completed  the  course 
and  been  excused  Arom  further  observations  will  constitute  the  observers. 

28.  Officers  wishing  to  use  the  instruments  for  special  observations  or  practice 
must  apply  for  authority  to  do  so  and  are  not  permitted  to  handle  any  instrui^pnts 
unless  specifically  assigned  to  them  by  the  instructor. 

24.  In  case  of  damage  to  instruments  or  apparatus,  it  will  be  promptly  reported  to 
the  instructor  for  the  action  of  a  board  of  survey. 

25.  The  following  will  be  the  ordinary  routine  of  observations  with  the  several 
instruments,  after  reasonable  proficiency  has  been  attained  by  preliminary  practice : 

SEXTANT.  X 

After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun,  observers  will 
deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south  star,  using 
the  time  deduced  from  an  east  and  a  west  star— each  based  on  ten  altitudes  taken  on 
the  same  night.  These  observations  for  latitude  and  time  must  be  made  at  the 
observatory.  The  observer  may  get  ''time''  firom  an  assistant  using  a  portable 
chronometer  and  will  determine,  by  comparison,  the  error  of  standard  chronometer 
at  observatory. 

CHRONOGBAFH. 

Daily  determination  by  time  signal  from  Washington,  D.  C,  of  error  and  rate  of 
astronomical  clock,  by  the  officer  of  the  day. 

TRANSIT. 

A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on  two  nights, 
successive  if  possible,  determining  satisfactorily  the  error  of  sidereal  clock.  The 
junior  class  will  employ  the  eye  aud  ear  method;  the  senior  class  will  use  the 
chronograph.  ^  j 
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ZENITH  TELESCOPE. 

Observers  will  first  determine  the  level  correction  by  dayligbt,  nsins  a  distant  ter- 
restrial object,  or  at  night  using  a  slow  circampolar  star.  They  will  then  find  the 
value  of  a  turn  of  the  micrometer  by  obsei  ving  Polaris  at  elongation.  Lastly  they 
will  observe  for  latitude,  until  they  have  obtained  a  satisfactory  determination. 

26.  Suitable  blank  forms  will  be  provided,  both  for  observations  and  computations; 
and  all  problems  must  be  submitted,  complete  in  every  detail,  upon  these  forms. 
The  original  records  after  inspection  by  the  commanding  officer  will  be  returned  to 
the  officers  as  their  personal  property. 

27.  Hours  of  attendance  at  the  observatory  will  be  regulated  by  the  instructor. 

v.— Military  Photography. 

28.  The  course  in  military  photography  for  lieutenants  of  engineers  spending  their 
first  winter  at  the  post  will  be  five  weeks.  Practice  will  be  had  in  the  following 
methods :  Negatives  by  dry  process ;  developers  and  intensifiers ;  silver  printing,  and 
finishingand  mounting  of  prints;  map  printing  by  the  blue  process  and  on  bromide 
paper.  JBach  officer  to  submit  for  examination  two  landscapes ;  negatives,  silver  and 
blue  prints;  two  photographic  copies:  negatives,  silver  and  blue  ppints:  negative  of 
map,  with  three  blue  and  tliree  bromiae  prints.  Text-books :  Griffin's  Notes  on  Pho- 
tography; Von  Sothen's  The  Development  of  the  Latent  Image  on  Gelatino-Bromide 
of  Silver ;  Reed,  chapter  on  Photography  applied  to  Topographical  Sketching. 

29.  The  building,  apparatus,  chemicals,  etc.,  will  be  under  the  charge  of  the  bat- 
talion quartermaster,  whose  duty  it  is  to  furnish  any  desired  assistance,  and  who 
will  be  held  responsible  for  the  judicious  use  of  the  property. 

30.  Officers  are  invited  to  avail  themselves  of  the  advantages  of  the  laboratory, 
making  such  arrangements  with  the  officer  in  charge  as  shall  insure  no  ooiifusion  in 
l^B  official  duties,  or  in  those  of  the  men  under  his  instruction. 

31.  The  instruction  of  enlisted  men  will  be  restricted  to  a  weekly  detail  of  one 
noncommissioned  officer.  Each  noncommissioned  officer  taking  the  course  will  sub- 
mit six  speScimens  of  his  own  work  for  examination. 

32.  The  battalion  quartermaster  will  submit  to  this  office  weekly  reports  showing 
the  nature  of  the  instruction  given,  the  results  attained,  and  the  progress  made. 

By  order  of  Lieutenant-Colonel  King. 

Jay  J.  Morrow, 
Second  Lieutenant  of  Engineers,  Poet  Adjutant. 


Appendix  B.— Programme  op  Study  and  Instruction  for  Winter  Season. 

[Printed  Orders,  No.  236.] 

United  States  Engineer  School, 
WilleU  Point,  New  York  Harbor,  November  e7,  1894. 
The  following  programme  of  study  and  instructions  for  the  ensuing  winter  season, 
commencing  December  3, 1894,  and  ending  May  31, 1895,  havine  been  recommeded  by 
the  academic  staff  and  approved  by  the  Chiei  of  Engineers,  wiU  be  carried  into  effect. 

COURSE    FOE   OFFICERS. 

1.  Details  of  student  officers  for  academic  duty  will  be  made  weekly  by  the  post 
adjutant.  Officers  will  devote  six  hours  daily  to  such  duty,  Saturdays  and  Sundays 
excepted^  and  excepting  time  consumed  in  sessions  of  general  courts-martial.  Each 
officer  will  record  daily,  in  a  book  provided  for  that  purpose,  the  disposition  of  his 
time  for  the  previous  day.  Instructors  will  meet  their  classes  at  least  weekly  for 
assignment  of  lessons  and  examinations.  As  far  as  needful  they  will  supplement 
the  course  with  lectures.  Examinations  by  the  academic  staff  will  be  held  about  tlie 
end  of  February  and  of  May.  Marks  at  all  examinations  will  be  on  the  West  Point 
system,  and  the  results  will  be  reported  weekly  to  the  commandant  of  the  school. 

'  FIRST  WINTER'S  COURSE. 

2.  The  course  for  engineer  officers  spending  their  first  winter  at  the  school  will  be : 
Electricity  and  torpedoes,  twenty-one  weeks;  surveying,  three  weeks.  For  officers 
of  other  arms  of  the  service  detailed  for  special  instruction  in  the  torpedo  service: 
Electricity  and  torpedoes,  twenty-four  weeks. 

electricity. 

3.  Study  of,  in  its  application  to  torpedo  warfare,  arc  and  incandescent  lighting, 
and  transmission  of  power,  supplemented  by  extensive  laboratory  practice  in  the 
solution  of  the  special  problems  involved.    Text-books  and  boo^of  reference,  as 
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follows :  Abbot's  Notes  on  Electricity ;  Ayrton's  Practical  Electricity ;  Thompson's 
Electricity  and  Magnetism ;  Maier'e  Arc  and  Glow  Lamps ;  Swinbum's  Practical 
Electrical  Measurements ;  Kapp's  Electrical  Transmission  of  Energy,  Part  II  of  Pro- 
fessional Papers  No.  23,  Corps  of  Engineers,  U.  S.  Army ;  Gray's  Absolute  Measure- 
ments, Volume  II ;  Monroe  and  Jamiesou's  Pocket  Book  of  Electrical  Rules  and 
Tables;  Thompson's  Dynamo  Electric  Machinery. 

TORPEDOES. 

4.  Text  book :  The  Torpedo  Manual.  Practice  will  be  had  in  making  all  the  adjust- 
ments and  tests  required  in  planting  and  operating  torpedoes,  the  operations  on  the 
water  being  simulated  as  far  as  practicable  by  special  indoor  appliances.  •  Books  of 
reference:  BucknilFs  Submarine  Mines  and  Torpedoes  as  applied  to  Harbor  Defense; 
Scheidnagel's  Treatise  upon  Defensive  Submarine  Mining. 

5.  Attendance  at  the  electrical  laboratory  will  be  regulated  by  the  instructor.  All 
laboratory  work  will  be  done  without  the  use  of  te&t-books,  or  text-book  diagrams. 
Officers  may,  however,  use  manuscript  notes  or  diagrams  previously  prepared.  Labo- 
ratory practice  will  be  had  ftom  9  a.  m.  to  12  m.  and  from  1  to  4  p.  m.  During  the 
last  two  weeks  of  the  course  each  engineer  officer  will  prepare  a  plan  (map  and* 
memoir)  for  the  defense  of  such  harbor  as  may  be  designated  by  the  instructor, 
special  attention  being  given  to  the  torpedo  defense  and  the  batteries  protecting  the 
torpedo  lines. 

SURVEYING. 

6.  Subjects :  (1)  Adjustment,  use,  and  care  of  instruments ;  (2)  topo|^aphical  survey- 
ing with  transit  and  stadia;  (3)  hydrographic  surveying  and  gauging  of  rivers;  (4) 

feodetio  surveying;   (5)  railway  surveying.    Text-books:  .lohi^oirs  Theory  and 
tactice  of  Surveying ;  Henok's  Field  Book  for  Engineers. 

SECOND  WINTER'S  COURSE. 

7.  Civil  engineering,  ten  weeks;  military  engineering,  eif^ht  weeks;  torpedoes, 
four  weeks.  The  remaining  two  weeks  to  be  devoted  to  the  inspection  of  such  civil 
and  military  engineering  works  as  may  be  sanctioned  by  the  commandant  of  the 
school. 

CIVIL  ENGINEERING. 

8.  Subjects:  (1)  Improvement  of  nontidal  rivers;  (2)  improvement  of  tidal  rivers; 
(3)  canals;  (4)  building  superintendence;  (5)  road  making. 

9.  Text-books:  Engineer  School  Notes;  Selections  from  Harcourt's  Rivers  and 
Canals ;  Schlichting's  Improvement  of  Nontidal  Rivers ;  Annual  Reports  of  the 
Chief  of  Engineers,  U.  S.  A. ;  Catalogue  of  War  Department  Exhibit,  World's  Colum- 
bian Exposition,  1893,  with  models  and  photographs;  Transactions  American  Society 
of  Civil  JBn^ineers;  Hodges's  Mitering  Lock  Gates;  Baker's  Masonry  Construction; 
Clark's  Building  Superintendence;  Byrne's  Highway  Construction.  Books  of 
reference  (see  third  winter's  course). 

MILITARY  ENGINEERING. 

10.  Subjects:  (1)  Modem  guns,  carriages,  and  projectiles;  (2)  steel,  compound, 
wrought  and  cast  iron  armor;  (3)  modem  ships  of  war  and  seacoast  defenses;  (4) 
modern  fortifications  and  their  attack  and  defense. 

11.  Text-books :  Such  parts  of  the  following  books  as  may  be  designated  by  the 
academic  staflf:  Woolwich  Text-book  of  Fortifications;  Maguire's  Attack  and 
Defense  of  Coast  Fortifications;  Fortifications  of  To-day;  Armor,  and  its  attack 
by  Artillery,  by  Capt.  Orde  Browne;  Proceedings  of  the  International  Congress  of 
Engineers,  Division  of  Military  Engineering,  Chicago,  1893;  Bay  lay's  Types  of 
Modem  Guns;  Abbot's  Lectures  on  Sea  Coast  Defense ;  Professional  Papers  No.  X 
of  U.  S.  Engineer  School  of  Application. 

12.  Books  of  reference:  Articles  on  Fortification  and  Gunnery,  Encyclopedia 
Britannica;  Ordnance  Notes  No.  135  and  Appendix;  Volume  9,  Professional  Papers, 
Royal  Engineers;  Report  of  Board  on  Fortifications;  McKinlay's  Text-books  on 
Gunnery ;  Brassey's  Naval  Annual ;  Annual  Reports,  Chief  of  Ordnance,  U.  S.  A. ; 
Artillery,  Its  Progress  and  Present  Position,  by  Lloyd  and  Uadcock. 

TORPEDOES. 

13.  Under  the  direction  of  the  instructor  in  submarine  mining,  the  instruction  of 
enlisted  men  in  the  duties  in  the  loading  room  and  the  boat  service. 
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THIRD  WINTER'S  COURSE. 

14.  Civil  engineering,  eleven  weeks;  military  engineering,  eight  weeks;  torpe- 
deoB,  five  weeks. 

CIVIL  ENGINEERING. 

15.  Subjects:  (1)  Wave  and  cnrrent  action  and  improvement  of  harbors;  (2)  esti- 
mates; (3)  road  making;  (4)  mechanism;  (5)  steam  engines  and  pumps;  (6)  office 
methods. 

16.  Text-books :  Selections  from  Harconrt's  Harbors  and  Docks ;  Annual  Reports 
of  Chief  of  Engineers;  U.  S.  A. ;   Catalogue  of  War  Department  Exhibit,  World's 
Columbian  Exposition,  1893,  with  models  and  photography  Transactions  American  . 
Society  Civil  Engineers;  Whitbam's  Constructive  Steam  En^neering ;   Schwamb's 
Elements  of  Mechanism;  Byrne's  Highway  Construction. 

17.  Books  of  reference:  Trantwine's  Engineers'  Pocketbook;  Stevenson's  Canal 
and  River  Engineering;  Wheeler's  Tidal  Rivers;  Billing's  Ventilation  and  Heating; 
Reuleaux's  Kmematics  of  Machinery;  Allen's  Practical  Building  Construction. 

MILITARY  ENGINEERING. 

18.  Qeneral  Derr^cagaix's  Modern  War,  and  preparation  of  project  for  the  defense 
of  such  place  as  may  be  designed  by  the  instructor. 

TORPEDOES. 

19.  Under  the  direction  of  the  instructor  in  submarine  mining,  the  instruction  of 
enlisted  men  in  the  duties  in  the  loading  room  and  the  boat  service. 

COURSE  FOR  ENLISTED  MEN. 

INSTRUCTION  OF   ENLISTED   MEN  IN  TORPEDOES. 

20.  Instruction  will  comprise  telegraphing  with  the  dial  instrument,  including 
the  code  for  action,  and  practice  in  the  Morse  system  of  telegraphy ;  the  duties  of 
the  loading  room,  and,  so  far  as  practicable,  of  the  boat  service  as  prescribed  in  the 
Torpedo  Manual.  They  will  also  receive  from  the  instructor  in  torpedoes,  or  his 
assistant,  lectures  respecting  the  fuses,  explosives,  torpedo  material  (except  that  of 
the  operatiug  room),  voltaic  batteries,  simple  electrical  testing,  and  the  use  of  the 
portable  apparatus  for  the  electrical  ignition  of  mines. 

The  "unit"  detail  for  this  instruction  will  consist  of  one  noncommissioned  officer 
and  four  privates.  Six  such  details  will  be  kept  under  instruction.  As  soon  as  a 
man  has  had  his  work  accepted,  i.  e.,  has  received  a  rating  of  "2.5,"  he  will  be 
excused  from  further  attendance,  and  in  case  he  has  shown  a  commendable  amount 
of  skill  and  intelligence  in  his  duties,  he  will  be  a  candidate  for  such  special  privi- 
leges as  it  may  be  deemed  expedient  to  ^aye  him.  A  soldier  qualifying  twice  as 
"2.5"  will  be  excused  from  further  detail  during  the  winter  season. 

Kocrnits  on  their  first  detail  will  be  kept  under  instruction  indefinitely  until  they 
have  done  each  task  at  least  twice  and  have  received  a  ratiug  of  at  least  "  2.0." 
They  will  then  be  placed  on  the  same  footing  as  old  soldiers  for  further  details. 

An  officer  from  the  second  or  third  winters  cl.-ws,  detailed  each  week,  will  be  in 
immediate  charge,  frequently  inspecting  the  work  of  the  several  details.  He  will 
make  it  a  special  object  to  note  the  character  of  instruction  given  by  the  noncom- 
missioned officers,  who  should  know  their  duties  well  and  who  should  be  held  to  a 
strict  account  for  any  defective  work  that  their  details  may  do.  He  will  rate  the 
men  as  tliey  complete'  their  tasks  by  a  detailed  examination'of  their  finished  work 
and  a  more  or  less  detailed  course  of  questioning.  In  determining  a  man's  "  mark" 
regard  will  be  had  to  the  degree  of  intelligence  displayed,  as  well  as  to  the  mechan- 
ical skill  with  which -the  work  has  been  done.  At  the  close  of  each  week  he  will 
submit  a  "proficiency  "  report  of  the  detail  and  state  what  verbal  or  other  instruc- 
tion was  given  during  the  week. 

INSTRUCTION  OP  ENLISTED  MEN  IN   PHOTOGRAPHY. 

21.  Two  noncommissioned  officers  will  be  detailed  each  week  for  instruction  in 
photography.  Practice  will  be  had  in  the  following  methods:  Negatives  by  dry 
process;  developers  and  intensifiers;  silver  printing,  and  finishing  and  mounting 
of  prints;  map  printing  by  blue  process  and  on  bromide  paper. 

The  following  assignment  of  instructors  is  made: 
Military  engineering,  Capt.  William  T.  Rosseil,  Corps  of  Engineers. 
Civil  engineering,  Capt.  William  M.  Black,  Corps  of  Engineers. 
Submarine  mining,  Capt.  W.  L.  Fisk,  Corps  of  Engineers. 

Military  photography.  Second  Lieut.  Edgar  Jadwin,  Corps  of  Engineers,  Bat- 
talion QuartermastfT. 
By  order  Lieutenant-Colonel  King : 

Jay  J.  Morrow, 
Second  Lieutenant  of  Engineers,  Post  Adjutant, 
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Appendix  C— Programmk  of  Study  and  Instruction  for  Summer  Season. 

[Printed  Orders,  No.  96.1 

United  States  Engineer  School^ 
Willet8  Point,  New  York  Harbor,  May  29, 1895. 
The  following  prolamine  of  stndy  and  instruction  for  the  ensaing  summer  season, 
to  commence  June  3  and  end  Novemher  30, 1895,  having  been  recommended  by  the 
academic  staff  and  approved  by  the  Chief  of  Engineers,  will  be  carried  into  effect. 
A  roster  of  the  student  officers  will  be  kept  by  the  post  adjutant,  who  will  make 
weekly  details  for  the  various  duties  so  that  they  shall  not  conflict. 

I.— Military  Engineering. 

1.  Practical  instructions  in  the  nomenclature,  dimensions,  and  construction  of 
modern  field  and  siege  batteries  and  saps.  Also  practical  instructions  in  the  location 
of  works  on  irregular  ground  and  the  adaptation  to  site. 

2.  A  full  course  of  trestle  and  pontoon  bridge  drill. 

3.  Instruction  in  building  spar  bridges. 

4.  Instruction  in  military  mining. 

5.  Military  map  making.  Each  lieutenant  of  engineers,  who  has  not  already  done 
so,  and  such  noncommissioned  officers  and  privates  as  may  be  selected  from  each 
company,  will  make  satisfactory  foot  reconnaissances  about  four  miles  long,  or  a 
reconnaissance  of  position  of  equivalent  area,  in  the  vicinity  of  the  post;  the  maps 
thereof  to  be  submitted  by  company  commanders  to  post  headquarters  on  or  before 
November  30, 1895. 

II.— Torpedo  Drills. 

6.  After  receiving  such  preliminary  practice  as  may  be  necessary  to  acquaint 
them  with  the  practical  details  of  preparing  and  planting  a  torpedo,  the  officers  of 
the  torpedo  class  will  be  divided  into  details  of  at  least  two  officers  each,  for  the 
purpose  of  taking  charge  of  the  preparation  an<L  planting  of  a  grand  group  of  tor- 
I>edoes,  under  the  direction  of  the  instructor  in  torpedoes,  assisted  by  one  engineer 
officer  of  the  second  or  third  year's  class. 

7.  The  senior  officer  will  be  in  general  charge,  and  will  keep  a  daily  journal  of 
operations,  noting  particularly  any  difficulties  encountered  and  any  suggestions 
that  may  occur  to  him,  looking  to  the  avoidance  of  similar  difficulties  in  the  future. 

8.  The  officers  will  frequently  interchange  duties  so  that  each  one  shall  have  some 
experience  in  each  part  of  the  drill. 

9.  The  electric  light  will  be  set  up  and  operated. 

10.  The  grand  group  being  completed  and  the  search  light  in  position,  the  post 
commander  will  order  an  exhibition  drill  illustrating  the  operations  of  the  torpedo 
defense  against  an  attempted  passage  of  the  mine  iield  by  an  enemy's  vessel  under 
cover  of  night. 

11.  The  group  will  then  be  taken  up  by  the  same  detail  and  the  parts  dismantled, 
cleaned,  and  conveniently  grouped  for  the  inspection  of  the  instructor. 

12.  The  detail  will  be  instructed  and  exercised  iu  automatic  and  judgment  firing 
drills  at  such  times  as  may  be  most  convenient  before  the  final  exhibition  drill. 

13.  The  detail  of  enlisted  men  for  each  grand  group  drill  will  consist  of  three  non- 
commissioned offi^rs  and  about  twelve  privates. 

14.  The  hours  or  work  will  be  from  7  to  11.30  a.  m.,  and  from  1  to  4.30  p.  m.  In 
bad  weather,  when  no  work  is  done  and  the  men  are  in  barracks,  the  latter  will 
attend  the  same  company  duties  and  roll  calls  as  daily  duty  men. 

15.  Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  detail, 
and  at  the  conclusion  of  the  work  each  ofticer  will  submit  a  report  of  the  work 
done  by  him,  mentioning  difficulties  encountered  and  any  suggestions  he  may  desire 
to  make. 

16.  A  detailed  record  will  be  kept  of  what  each  man  does,  with  the  view  of  tracing 
ont  the  author  of  defective  work  and  determining  the  degree  of  proficiency  devel- 
oped by  individual  members  of  the  detail.  An  account  of  the  charactt*r  of  work 
done  by  each  man  will  be  submitted  by  the  senior  officer  with  his  final  report. 

17.  Occasionally,  if  practicable,  loaded  mines  will  be  planted  and  fired  as  in  actual 
service,  height  of  jet,  effect  on  neighboring  mines,  and  other  phenomena  being  care- 
fully observed  and  recorded. 

18.  At  such  times  as  will  not  interfere  with  the  drills  above  mentioned,  the  officers 
of  the  class  will  make  practical  experiments  in  calibrating  commercial  ammeters 
and  voltmeters,  testing  efficiency  of  dynamos  and  motors. 

III. — Civil  Engineering. 

19.  A  topographical  survey  of  about  one-half  square  mile  of  ground  by  each 
officer  of  the  first  year's  class.    Time  allotted,  five  weeks. 
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20.  A  hydrosraphic  survey  of  about  one-quarter  square  mile  by  each  officer  of  the 
second  year's  class.    Time  allotted^  four  weeks. 

21.  While  engaged  in  the  field  work  in  topographical  and  hydrographic  surveys 
the  officers  will  be  assisted  by  details  of  enlisted  men,  and  will  be  excused  from  all 
other  duties. 

IV.— FiBLD  Astronomy. 

22.  All  the  lieutenants  of  engineers  who  have  not  already  completed  the  coursei 
and  been  excused  from  further  observations,  will  constitute  the  observers. 

23.  Officers  wishing  to  use  the  instruments  for  special  observations  or  practice, 
must  apply  for  authority  to  do  so,  and  are  not  permitted  to  handle  any  instruments 
unless  specifically  assigned  to  them  by  the  instructor. 

24.  In  case  of  damage  to  instruments  or  apparatus,  it  will  be  promptly  reported 
to  the  instructor  for  the  action  of  a  board  of  survey. 

25.  The  following  will  be  the  ordinary  routine  of  observations  with  the  several 
instruments,  after  reasonable  proficiency  has  been  attained  by  preliminary  practice: 

SEXTANT. 

After  becoming  skillfal  in  the  use  of  this  instrument  upon  the  sun,  observers  will 
deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south  star,  using 
the  time  deduced  from  an  east  and  a  west  star— each  based  on  ten  altitudes  taken  on 
the  same  night.  These  observations  for  latitude  and  time  must  be  made  at  the 
observatory.  The  observer  may  get  ''time''  from  an  assistant  using  a  portable 
chronometer,  and  will  determine,  by  comparison,  the  error  of  standard  chronometer 
at  observatory. 

CHRONOGRAPn. 

Daily  determination  by  time  signal  from  Washington,  D.  C,  of  error  and  rate  of 
astronomical  clock,  by  the  officer  of  the  day. 

TRANSIT. 

A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on  two  nights, 
successive,  if  possible,  determining  satisfactorily  the  error  of  sidereal  clock.  The 
junior  class  will  employ  the  eye  and  ear  method ;  the  senior  class  will  use  the 
chronograph. 

ZENITH  TBLBSCOPB. 

Observers  will  first  determine  the  level  correction  by  daylight,  usine  a  distant 
terrestrial  object,  or  at  night  using  a  slow  circumpolar  star.  They  wiU  then  find 
the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elongation.  Lastly, 
they  wi]l  observe  for  latitude,  until  they  have  obtained  a  satisfactory  determination. 

26.  Suitable  blank  forms  will  be  provided,  both  for  observations  and  computa- 
tions, and  all  problems  must  be  submitted,  complete  in  every  detail,  upon  these 
forms.  The  original  records,  after  inspection  by  the  commanding  officer,  will  be 
returned  to  the  officers  as  their  personal  property. 

27.  Hours  of  attendance  at  the  observatory  will  be  regulated  by  the  instructor. 

v.— Military  Photography. 

28.  The  course  in  military  photography  for  lieutenants  of  enginHsrs  spending  their 
first  winter  at  the  post  will  be  five  weeks.  Practice  will  be  nad  in  the  following 
methods :  Negatives  by  dry  process ;  developers  and  intensifiers ;  silver  printing,  and 
finishing  and  mounting  of  prints;  map  printing  by  the  blue  process  ancl  on  bromide 
paper.  Each  officer  to  submit  for  examination :  Two  landscapes ;  negatives,  silver 
and  blue  prints,  two  photographic  copies;  negatives,  silver  and  blue  prints;  nega- 
tive of  map,  with  three  blue  and  three  bromide  prints.  Text  books :  Griffin's  Notes 
on  Photography ;  Von  Sothen's  The  Development  of  the  Latent  Image  on  Gelatine- 
Bromide  of  Silver ;  Reed,  chapter  on  Photography  applied  to  Topographical  Sketching. 

29.  The  building,  apparatus,  chemicals,  etc.,  will  be  unaer  the  charge  of  the 
battalion  quartermaster,  whose  duty  it  is  to  furnish  any  desired  assistance,  and  who 
wiU  be  held  responsible  for  the  judicious  use  of  the  property. 

30.  Officers  are  invited  to  avail  themselves  of  the  advantages  of  the  l&boratoiy, 
making  such  arrangements  with  the  officer  in  charge  as  shall  insure  no  confusion  in 
his  official  duties,  or  in  those  of  the  men  under  his  instructions. 

31.  The  instruction  of  enlisted  men  will  be  restricted  to  a  weekly  detail  of  one 
noncommissioned  officer.  Each  noncommissioned  officer  taking  the  course  will  sub- 
mit six  specimens  of  his  own  work  for  examination. 

32.  The  battalion  quartermaster  will  submit  to  this  office  weekly  reports  showing 
the  nature  of  the  instruction  given,  the  results  attained  and  the  progress  made. 

By  order  of  Lieutenant-Colonel  King : 

Jay  J.  Morrow, 
Second  lAeuienant  of  Engineers,  Post  Adjutant^ 


RIVERS  AND  HARBORS,  ETC. 


APPENDIX  A. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE  AND  NEW 

HAMPSHIRE. 


BEPOET  OF  LIEUT.  COL.  D.  P.  HEAP.,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1895,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMBNTS. 

L  St.  Croix  River,  Maine.  ,  10.  Rockland  Harbor,  Maine. 

2.  Lubec  Channel,  Maine.  11.  Kennebec  River,  Maine. 

3.  Moosabec  Bar,  Maine.  i  12.  Harraaeeket  River,  Maine. 

4.  Narraguagos  River,  Maine.  I  13.  Portlsind  Harbor,  Maine. 

5.  Breakwater  from  Mount  Desert  to     14.  Channel  in  Back  Cove,  Portland,  Me. 


Porcnpine  Island,  Bar  Harbor,  Me. 

6.  Bagaduce  River,  Maine. 

7.  Penobscot  River,  Maine. 


15.  Saco  River.  Maine. 

16.  Bellamy  River,  New  Hampshire. 

17.  Cocheco  River,  New  Hampshire. 


8.  Belfast  Harbor,  Maine.  18.  Harbor  of  refuse  at  Little  Harbor, 

9.  Camden  Harbor,  Maine.  {  New  Hampshire. 


EXAMINATIONS  AND  SURVEYS. 


19.  Glen  Cove  Harbor,  Maine. 

20.  Royals  River,  Maine. 

21.  Parkers  Head  Harbor,  Maine. 

22.  Cape  Porpoise  Harbor,  Maine. 


23.  Machias  River  Channel,  Maine. 

24.  Carvers  Harbor,  Maine. 

25.  Georges  River,  Maine. 

26.  Sasanoa  River,  Maine. 


HARBOR  LINES. 

27.  Rockland  Harbor,  Maine. 


CTnited  States  Engineer  Office, 

Portland^  Me.,  July  3, 1895. 
General  :  I  have  the  honor  to  forward  annual  report  for  the  fiscal 
year  1895  for  river  and  harbor  works  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

D.  P.  Heap, 
Lieut.  Col.,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craiohill, 
Chief  of  Engineers,  U.  8.  A. 


A  I. 

IMPROVEMENT  OF  ST.  CROIX  RIVER,  MAINE. 

An  examination  of  the  river  was  made  in  1867  by  the  oflScer  in 
charge  of  the  district,  and  subsequently  appropriations  amounting  to 
$35,^30  in  the  aggregate  were  made  for  the  improvement,  but  the 
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appropriation  of  1867  provided  that  the  Dominion  Government  of 
Canada  shoald  expend  an  eqnal  amount  on  the  improvement.  In  1873 
the  Dominion  Government  of  Canada  appropriated  $25,000  for  improv- 
ing the  river,  that  being  the  amount  that  had  been  appropriated  up  to 
that  time  by  the  United  States.  A  conference  was  held  by  the  engineer 
of  the  district  with  an  agent  of  the  Dominion  Government,  and  a  plan 
of  improvement  was  agreed  upon.  The  obstructions  consisted  of  slabs, 
sawdust,  and  other  mill  waste;  but  before  allowing  the  expenditure  of 
the  money  appropriated  by  the  Government  of  Canada  the  minister  of 
public  works  required  that  some  guaranty  should  be  given  that  the 
further  deposit  of  this  refuse  in  the  river  should  be  discontinued.  As 
there  did  not  seem  to  be  any  law  at  that  time  by  which  the  deposit 
could  be  prevented,  the  money  that  had  been  appropriated  was  not 
expended  on  that  improvement  (with  the  exception  of  $1,000  for  a  sur- 
vey of  the  river  from  the  '4edge"  to  the  head  of  navigation  made  in 
1873),  and  in  1879  Congress  authorized  the  appropriations  made  for  the 
St.  Croix  to  be  expended  on  Lubec  Channel,  which  was  done. 

The  appropriation  of  1881  was  for  ''repairing  breakwater  on  the  St. 
Croix  River  near  Calais,"  and  was  expended  for  that  purpose. 

The  following  appropriations  have  been  made: 

Act  of— 

March2,1867 $15,000 

March3,1873 10,000 

June  23, 1874 10.000 

March  3, 1881 4.000 

September  19,  1890 : 35,000 

Total 74.000 

The  river  and  harbor  act  of  August  11, 1888,  provided  for  an  examina- 
tion and  survey  of  the  St.  Croix  Eiver,  the  reports  on  which  were 
published  in  Annual  Report  of  the  Chief  of  Engineers  for  1890  (p.  463). 

When  the  survey  was  made  the  available  dex)tli  over  the  shoals  at 
mean  low  tide  was  from  6.5  to  9.6  feet,  and  at  the  upper  steamboat 
wharf  at  Calais  it  was  but  1.5  feet.    The  channel  was  also  narrow. 

The  improvement  proposed  was  a  channel  12  feet  deep  at  mean  low 
tide  and  generally  200  feet  wide  (but  narrowed  to  150  and  100  feet  in 
the  upper  part  of  the  harbor  to  avoid  ledge)  up  to  the  upper  steam- 
boat wharf,  immediately  below  the  bridge,  which  marks  the  head  of 
navigation.  Such  improvement  would  enable  steamboats  to  land  at 
the  upper  wharf  at  all  stages  of  the  tide,  and  would  also  permit  the 
larger  vessels  engaged  in  the  lumber  trade  to  receive  their  full  cargoes 
at  the  wharves,  instead  of  dropping  down  the  river  nearly  4  miles  after 
being  partially  loaded  and  completing  their  cargoes  from  material 
rafted  down  to  them.  The  object  was  to  be  accomplished  by  dredging 
and  by  the  construction  of  a  small  jetty  and  training  wall.  The  work 
proposed  extends  over  about  4  miles  of  the  river.  The  diflfereuce 
between  high  and  low  tides  is  about  20  feet.  The  estimated  cost  of 
the  improvement  was  $280,000. 

The  act  approved  September  19, 1890,  appropriated  $35,000  for  the 
improvement  of  the  St.  Croix,  *'but  upon  condition  that  the  Govern- 
ment of  the  Dominion  of  Canada  shall  expend  a  like  sum  in  the 
improvement  of  said  river."  On  account  of  the  proviso  contained  in 
the  act  no  expenditures  were  made  and  no  work  was  done  under  the 
appropriation  of  September  19, 1890,  pending  action  by  the  Dominion 
Government,  and  by  a  provision  in  the  river  and  harbor  act  of  August 
17, 1894,  the  Secretary  of  War  was  authorized,  in  his  discretion,  to 
expend  the  appropriation  on  the  work  of  improving  Lubec  Channel^ 
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Money  statement 

July  1, 1894,  balance  nnezpended $35,000.00 

August  17, 1894,  balance  autborized  to  be  expended  for  improving  Lubeo 
Channel 35,000.00 

i  Amount  (estimated)  required  for  completion  of  existing  project 280, 000. 00 

<  Submitted  in  compliance  witb  requirements  of  sectioned  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 


Articles. 

1891. 

1892. 

1893. 

1894. 

Briclcs..... 

Tons, 

600 

1,000 

30,000 

5,730 

10,000 

10,000 

8,000 

1,000 

5,000 

190.000 

15,000 

17,000 

Tons. 

1,000 

,      800 

86,000 

6,000 

.10,000 

12,000 

8.000 

1.500 

4,000 

180, 000 

16,000 

17,000 

Tons. 
500 
700 

40.000 
6,000 
8,000 

10.000 

10,000 

2,000 

3,000 

170,000 

16,000 

20,000 
2,000 

75,000 

Tons. 
300 

Cttnent # 

800 

Coal 

50,000 

Cotton 

4,000 

Farm  pro<luce 

10,000 

Grain 

8,000 
10,000 
1,500 
4,000 

Flour 

Iron 

Xiime « 

Xtnmber 

150,000 

Plaster 

18,000 

Plaster  rock 

20,000 

Granite .' 

10,000 

100,000 

100.000 

75,000 

Total 

393,230 

891,300 

862,200 

361,600 

Number  of  vessels  arriving  and  departing  during  calendar  year  18V4. 

Tessela  150  tons  and  upward 

Sloops  and  lighters  under  150  tons 

Steamers  and  foreign  cargoes 


700 
700 
800 


A  2. 

IMPROVEMENT  OF  LUBEC  CHANNEL,  MAINE. 

This  channel  lies  between  the  eastern  extremity  of  the  State  of  Maine 
and  Gampobello  Island,  Dominion  of  Oanada.  It  has  a  length  of  between 
2  and  3  miles,  connecting  the  waters  of  Quoddy  Koads  below  with  those 
of  Friar  Eoads  above.  The  le^st  width  between  low-water  contours  is 
about  400  feet,  and  between  high-water  contours  about  800  feet.  The 
mean  range  of  tides  is  about  17  feet.  It  affords  a  sheltered  route,  and 
the  most  direct  one,  for  vessels  to  and  from  Eastport  and  the  St.  Croix 
Kiver,  besides  being  the  only  passage  not  in  waters  belonging  to  the 
Province  of  Kew  Brunswick.  The  channel  is  also  important  in  con- 
nection with  Quoddy  Roads  as  a  harbor  of  refuge.  During  such  storms 
as  make  anchorage  in  the  latter  unsafe,  vessels  may  escape  through 
the  Lubec  Channel  into  sheltered  waters  above. 

The  following  appropriations  have  been  made: 

Act  of^ 

March  3,1879 $44,000 

June  14, 1880 20,000 

March  3,1881 45,000 

August  2,  1882 20,000 

July  5, 1884 10,000 

August  5,  1886 10,000 

August  11, 1888 20,000 

August  17, 1894 5,000 

August  17, 1894,  unexpended  balance  for  improving  St.  Croix  River,  made 

available  for  Lubec  Channel 35, 000 

Total Df^t+z€€i4>y.G0C  209, 000 
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Previous  to  1879  the  mean  low- water  depth  in  the  channel  did  not 
exceed  5  feet,  and  at  extreme  low  water  the  depth  did  not  exceed  2  feet. 

The  project  adopted  in  1879  provided  for  a  channel  200  feet  wide  and 
12  feet  deep  at  mean  low  tide,  which  would  be  equivalent  to  9  feet  at 
low  spring  tides.    The  estimated  cost  was  $48,000. 

This  estimate  was  based  on  prices  below  what  the  work  was  subse- 
quently done  for.  This  project  was  revised  in  1880,  the  estimated  cost 
being  increased  to  $130,000.  The  project  was  again,  in  1884,  amended 
so  as  to  provide  a  channel  275  feet  wide  and  300  feet  wide  in  the  bends, 
the  depth  of  12  feet  being  retained,  and  the  estimated  cost  of  the  entire 
project  being  increased  to  $171,600. 

At  the  close  of  the  fiscal  year  ending  June  30, 1894,  there  had  been 
expended  the  sum  of  $168,954.68.    The  project  of  1879  was  completed* 

The  river  and  harbor  act  approved  September  19, 1890,  contained  an 
order  for  an  examination  of  Lubec  Channel,  the  report  on  which  was 
published  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1891 
(p.  616).  A  new  project  was  therein  submitted  for  a  channel  having  a 
leavst  width  of  500  feet  and  a  depth  of  12  feet  at  mean  low  water. 

This  project  was  adopted  by  the  act  of  August  17, 1894,  by  which 
$5,000  was  appropriated,  and  an  unexpended  balance  of  $35,000  appro- 
priated for  improving  St.  Croix  Eiver  was  made  available  for  Lubec 
Channel. 

The  estimated  cost  of  the  work  to  complete  the  new  project  is 
$150,000. 

No  work  was  done  during  the  year  ending  June  30, 1895.  The  expend- 
itures during  the  year  were  $44.91,  making  the  total  expenditures 
$168,999.59. 

March  5, 1895,  a  contract  was  made  with  Moore  &  Wright,  of  Port- 
land, Me.,  for  dredging  about  120,000  cubic  yards  in  widening  the 
channel  at  the  entrance  and  at  and  near  the  turn  just  above  Cranberry 
Point.  The  price  is  31  cents  per  cubic  yard.  The  work  will  be  com- 
menced during  the  present  working  season  and  will  be  the  first  under 
the  new  project. 

There  is  a  light-hooBe  about  one  mile  to  the  southward  of  Lubec,  on  the  westerly 
edge  of  the  dredged  channel.  Lubec  Narrows  is  in  the  coUection  district  of  Passa- 
xnaquoddy. 

MoTiey  statemmiL 

July  1,  1894,  balance  unexpended $45.32 

Amount  appropriated  by  act  of  August  17,  1894 *40,000.00 

40,045.32 
June  30,  1895,  amount  expended  during  fiscal  year 44.91 

July  1,  1895,  balance  unexpended 40,000.41 

July  1,  1895,  outstanding  liabilities $25. 00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 37, 200. 00 

37,225.00 

July  1,  1895,  balance  available 2,775.41 

{Amount  (estimated)  required  for  completion  of  existing  project 110,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

*  Includes  $35, 000  transferred  from  St.  Croix  River. 
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Abstr€usi  of  proposals  far  dredging  in  Lubec  Channel,  Maine,  February  18, 1895, 


2ro. 


Name  and  addrens  of  bidder. 


200, UOO  cubic  yards. 


Price  per      .  ™^„„* 
cubic  yard.   A°^«™*- 


Moore  &.  "Wright,  Portland,  Me 

Charles  H  Souther,  Boston,  Mass.. 


OmtM. 
31 
46 


$62,000 
02,000 


Contract  made  with  Moore  &,  Wright  March  5,  1895. 


COMMERCIAL  STATISTICS. 


The  commerce  of  Lnbeo  Channel  not  being  local  in  its  character,  it  is  impractica- 
ble to  obtain  definite  statements  of  the  tonnage.  The  deputy  collector  of  customs  at 
Labec  has  reported  that  the  total  number  of  yessels,  steam  and  sail,  passing  through 
Lubec  Channel  during  the  calendar  year  1894  was  3^367,  having  an  estiinated  tonnage 
of  640,000  tons. 


A3. 
IMPROVEMENT  OF  MOOSABEC  BAR,  MAINE. 

Moosabec  Bar  is  in  the  eastern  part  of  Moosabec  Beach,  near  Jones- 
port,  Me.  At  mean  low  stages  the  depth  was  less  than  6  feet  and  at 
extreme  low  tides  the  depth  was  less  than  4  feet.  In  fogs,  which  are 
prevalent  on  this  part  of  the  coast,  navigation  was  rendered  dangerous 
by  the  tortuous  route  that  had  to  be  taken  to  keep  clear  of  the  ledges. 

A  survey,  ordered  in  the  river  and  harbor  act  of  March  3, 1879,  was 
made  by  Ool.  George  Thorn  and  a  project  of  improvement  suggested, 
the  estimated  cost  of  which  was  $28,000.  The  project  contemplated 
the  excavatiou  of  a  straight  channel,  running  nearly  east  and  west,  200 
feet  wide  and  14  feet  deep  at  mean  low  tide,  and  the  removal  of  a  sunken 
ledge  near  Steamboat  Buoy  to  15  feet.  The  project  was  adopted  in 
1881,  but  the  estimated  cost  was  increased  to  $35,000.  In  1882  the 
project  was  amended,  as  it  was  found  that  the  quantity  of  dredging 
had  to  be  increased,  so  that  the  cost  as  revised  was  estimated  at 
$40,000.  Work  on  that  project  was  continued  until  1888,  when  it  was 
amended  so  as  to  provide  for  a  channel  300  feet  wide  and  14  feet  deep, 
the  removal  of  certain  ledges  near  the  westerly  end  of  the  dredged 
channel  to  a  depth  of  16  feet,  and  the  construction  of  a  small  break- 
water to  check  cross  currents.  The  estimated  cost  of  the  additional 
work  was  $110,000,  and  that  for  the  entire  improvement  as  enlarged, 
$150,000.    This  latter  project  is  the  one  now  in  process  of  execution. 

The  following  appropriations  have  been  made: 


Act  of— 

March  3, 1881 $10,000 

AngU8t2,  1882 10,000 

JuJy5,  1884 10,000 

Augusts,  1886 10,000 

August  11, 1888 15,000 


Act  of— 

September  19, 1890 $15,000 

July  13,  1892 15,000 

August  17, 1894 6,000 


Total 91,000 

The  expenditures  to  June  30, 1894,  were  $75,432.01. 

At  the  latter  date  the  300foot  channel  had  been  completed  to  the  full 
projected  width  and  depth,  the  breakwater  had  been  built,  and  1,047 
cubic  yards  of  ledge  had  been  removed  from  the  western  approach 
to  the  dredged  channel. 
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The  expenditures  during  the  past  year  amounted  to  $6,913.34. 

The  operations  have  consisted  in  continuing  the  work  of  removing 
ledge  in  the  western  approach  to  the  dredg^  channel.  A  contract 
made  in  March,  1894,  covering  the  removal  of  about  700  cubic  yards  of 
ledge  is  about  completed,  and  work  under  another  contract  made  in 
March,  1895,  covering  about  400  cubic  yards,  will  be  in  progress  during 
the  present  season.  With  the  completion  of  these  contracts,  a  depth 
of  16  feet  at  mean  low  tide  will  be  had  at  the  western  approach  for  a 
width  of  from  300  to  400  feet. 

The  improvement  is  in  the  collection  district  of  Maohias,  Me.,  which  is  the  nearest 
port  of  entry.    The  nearest  light-house  is  Moose  Peak. 

Money  statement 

July  1, 18d4, balance  unexpended $9,567.99 

Amount  appropriated  by  act  of  August  17,1894 6,000.00 

15,567.99 
June  30, 1895,  amount  expended  during  fiscal  year 6, 913. 34 

July  1, 1895,  balance  unexpended 8,654.65 

July  1, 1895,  outstanding  liabilities $825.76 

July  1, 1895,  amount  covered  by  uncompleted  contracts 7, 367. 50 

8,193.26 

July  1, 1895, balance  avaUable 461.39 

(Amount  (estimated)  required  for  completion  of  existing  project 59, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1897  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  removal  of  ledge  in  western  approach  to  channel  through  Moosabeo 
Bar,  Maine,  February  18,  1895, 


So, 


17ame  and  address  of  bidder. 


900  cnbio  yards  ledge. 


Price  per 

Gubic  yard 

in  place. 


Amociat. 


Townsend  &  Johnston,  Soxners  Point,  N.  J., 
Andrew  W.  Bryne,  West  Medford,  Mass.. 


$13. 20 
14.00 


$11,880 
12.600 


Contract  made  with  Townsend  &  Johnston,  March  9, 1895. 


Abstract  of  contracts  for  improving  Moosabeo  Bar,  Maine,  in  force  during  thejieoal  fear 

ending  June  SO,  1896, 


No. 

Name  and  address  of  contractor. 

Date  of 
contract. 

Suljeot  of  contract. 

Prfoe 

per  cnbio 

yard  in 

place. 

1 

Townsend  &  Johnston,  Somers  Point,N.  J . . 
do 

Mar.  22,18M 
Mar.   9,1895 

Removal  of  ledge  in  western 
approach  to  channel. 

$13.25 
13.20 

COMMERCIAL  STATISTICS. 


The  benefits  derived  from  the  improvement  are  not  local,  the  thoroughfare  beinar 
used  by  coastwise  vessels  both  as  a  harbor  of  refuge  and  as  a  sheltered  route  in  bad 
weather.  It  is  therefore  impracticable  to  obtain  accurate  commercial  statistics. 
The  number  of  vessels  passing  through  the  reach  annually  has  been  estimated  to  be 
as  great  as  2,500. 
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A  4. 

IMPROVEMENT  OF  NARRAGUAGUS  RIVER,  MAINE. 

The  part  of  the  river  to  which  the  project  of  improvement  applies  is 
that  near  the  mouth  and  at  the  head  of  the  Narraguagus  Bay,  below 
the  village  of  Millbridge.  The  river  is  navigable  for  small  vessels  as 
far  up  as  Cherryfteld,  5  miles  above  Millbridge. 

Before  the  improvement  was  commenced  the  depth  over  the  bar  at 
the  mouth  of  the  river  was  less  than  6  feet  at  mean  low  tide  and  less 
than  4  feet  at  extreme  low  tide. 

From  Millbridge  to  Oherryfield,  the  head  of  navigation,  a  distance  of 
about  5  miles,  the  navigation  was  obstructed  by  bowlders  and  ledges. 

The  following  appropriations  have  been  made: 

For  improvement  above  MiUbridge : 

Act  of  March  3,  1871 $12,000 

Act  of  June  10, 1872 10,000 

For  improvement  below  MiUbridge : 

Actof  Augusts,  1886 10,000 

Act  of  August  11, 1888 10,000 

Act  of  September  19,  1890 7,500 

Act  of  July  13,  1892 7,500 

Act  of  August  17,  1894 5,000 

Total 62,000 

The  original  project  provided  only  for  the  betterment  of  navigation 
above  Millbridge  by  the  removal  of  obstructions,  such  as  mill«waste, 
sunken  bowlders,  and  projecting  ledges,  and  the  construction  of  an  iron 
spindle  on  Half  Tide  Eock.  This  work  was  completed  in  1874,  the 
amount  expended  being  822,000  (the  first  two  appropriations).  The 
resulting  improvement  is  said  to  have  been  of  great  benefit  to 
navigation. 

A  second  project  for  the  improvement  of  the  river  below  Millbridge 
was  submitted  in  1880,  but  no  ai)propriation  was  made  until  1886. 

.  The  project  for  the  improvement  of  this  part  of  the  river  has  for  its 
object  the  dredging  of  a  channel  not  less  than  200  feet  wide  from  deep 
water  in  Karraguagus  Bay  to  the  place  known  as  *'Deep  Hole,^  where 
vessels  anchor  in  b^  weather,  the  depth  to  be  11  feet  at  mean  low  water 
as  far  up  as  Long  Point,  and  from  thence  to  "Deep  Hole"  to  be  9  feet. 

The  mean  range  of  the  tides  is  11.2  feet. 

The  estimated  cost  of  this  improvement  was  $50,000. 

The  expenditures  under  the  last  project,  up  to  June  30, 1894,  amounted 
to  $27,559.40.  At  that  date  there  had  been  dredged  an  11-foot  channel 
from  the  deep  water  in  the  bay  toward  the  new  steamboat  wharf,  90 
feet  wide,  with  a  space  in  front  of  the  wharf  300  feet  wide.  From  the 
new  steamboat  wharf  to  the  old  one  near  Long  Point  the  channel  was 
100  feet  wide,  with  a  turning  basin  in  front  of  the  old  wharf  300  feet 
wide. 

The  exi)enditures  during  the  fiscal  year  ending  June  30,  1895, 
amounted  to  $26.18.    No  work  was  in  progress  during  the  year. 

A  contract  was  made  in  March,  1895,  with  Columbia  Dredging  Com- 
pany for  dredging  about  90,000  cubic  yards,  in  widening  and  extending 
the  channel.    The  work  is  to  be  done  during  the  present  season. 

The  improvement  is  in  the  collection  district  of  Machias.  The  nearest  port  of 
entry  is  Machias.  The  nearest  light-honse  is  Narraguagus  Light-House,  on  Pond 
Island. 
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Money  statement 

July  1, 1894,  balance  unexpended $7,440.60 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

12,440.60 

June  30, 1895,  amount  expended  during  fiscal  year 26.18 

July  1, 1895,  balance  unexpended 12,414.42 

July  1 ,  1895,  amount  covered  by  uncompleted  contracts 11, 430. 00 

July  1,1895,  balance  available 984.42 

(Amount  (estimated)  required  for  completion  of  exiatin^  project 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1897  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


AbHract  of  proposals  for  dredging  in  Narraguagus  BivWf  Maine,  February  18,  1895, 


Ko. 


Name  and  address  of  bidder. 


100,000  cubic  yarda. 


Price  per 

cable  yard 

in  scow. 


Amount. 


Moore  &  Wright,  Portland,  Me 

Colombia  Dredging  Co.,  Fall  Kiver,  Mass. 


Genu 

13; 


12^^ 


$13,250 
12,700 


Contract  made  with  Columbia  Dredging  Company  March  4,  1895. 


COMMEKCIAL  STATISTICS. 

Receipts  and  shipments. 


Articles. 


Coal 

Fish  and  salt 

Hides  and  leather. . 

Hay 

Hard  wue  and  iron. 

Lumber 

Miscellaneons 

Stone  and  siUoa  ... 


Total. 


1801. 


Tom. 
1,200 
1,582 
675 


200 

38,077 

4,725 

2,500 


48,050 


1892. 


Tons. 
2,000 


300 

1,500 

30,000 

7,000 

4,500 


45,300 


1803. 


Tons. 

1,500 

400 

800 

75 

2,000 

50,000 

2.000 

8,500 


00,875 


1804. 


Tens. 
1,000 
1,500 
1.400 
100 
2,400 
85,000 
1.700 
2,600 


95,600 


There  arrived  during  the  calendar  year  1894 :  Steamers,  coastwise,  average  draft  7 
feet;  tonnage,  135,000.  Sailing  vessels,  coastwise,  average  draft  8  feet;  tonnage, 
25,000.    Vessels  for  refuge  only,  tonnage,  12,000. 


As- 

BREAKWATER  FROM  MOUNT  DESERT  TO  PORCUPINE  ISLAND,  BAR 

HARBOR,  MAINE. 

The  anchorage  in  front  of  the  town  of  Bar  Harbor,  Mount  Desert 
Island,  Maine,  as  well  as  the  wharves  at  which  steamers  make  their 
landings,  is  exposed  to  the  seas  from  southerly  and  southeasterly  direc- 
tions. In  southerly  gales  the  anchorage  is  insecure,  and  the  landing  of 
passengers  and  freight  at  the  wharves  is  difficult  at  such  times.  The 
number  of  people  that  visit  Bar  Harbor  in  the  summer  is  large,  but  the 
amount  of  freight  delivered  and  shipped  is  comparatively  small.    The 
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anchorage  is  used  chiefly  by  yachts.  There  are  neither  factories  nor 
quarries  on  this  part  of  the  island,  and  the  trade  is  chiefly  in  supplies 
of  all  kinds  for  summer  visitors. 

The  original  project  was  the  construction  of  a  riprap  breakwater 
from  the  westerly  side  of  Round  Porcupine  Island  to  Dry  Ledge  and 
thence  in  a  direct  line  to  a  point  near  the  shore  of  Mount  Desert  Island. 
In  December,  1890,  it  was  proposed  to  slightly  change  the  direction  of 
the  part  of  the  breakwater  west  of  Dry  Ledge  so  that  the  westerly  end 
would  be  somewhat  farther  to  the  southward. 

In  January,  1893,  the  project  was  again  amended  and  now  provides 
for  the  construction  of  a  breakwater  on  the  direct  line  first  proposed, 
but  somewhat  shorter,  terminating  at  a  distance  of  about  600  feet  from 
the  low- water  line  on  Mount  Desert  Island,  the  structure  to  be  built  to 
the  level  of  mean  high  tide  with  slopes  of  1  on  1  and  a  width  of  20  feet 
on  top  throughout  its  entire  length.  This  construction  will,  it  is 
believed,  answer  all  needful  requirements  at  this  locality  and  at  a  total 
cost  not  much  more  than  one-half  that  of  the  project  of  1890. 

The  estimated  cost  of  the  project  as  it  now  stands  is  (420,200. 

The  following  appropriations  have  been  made: 

Act  of—  I  Act  of— 

August  11,  1888 $50,000  July  13,1892 $50,000 

September  19,  1890 50,000  |         August  17, 1894 10,000 

The  expenditures  to  June  30, 1894,  amounted  to  $101,070.52.  Up  to 
the  latter  date  the  entire  quantity  of  stone  placed  in  the  work  amounted 
to  114,325  tons.  That  part  of  the  breakwater  between  Porcupine 
Island  and  Dry  Ledge  was  completed,  and  about  400  feet  of  the  break- 
water west  of  Dry  Ledge  had  been  completed  to  full  section. 

The  expenditures  during  the  past  fiscal  year  were  $48,678.12,  making 
the  total  expenditures  $149,748.64. 

At  the  close  of  the  fiscal  year  1894  work  was  in  progress,  under  con- 
tract, on  that  part  of  the  breakwater  west  of  Dry  Ledge.  The  contract 
was  completed  about  the  middle  of  September,  1894;  46,555  tons  of 
stone  were  delivered  under  this  contract,  completing  the  breakwater  to 
a  point  535  feet  westward  from  Dry  Ledge. 

In  March,  1895,  a  contract  was  made  with  Hamilton  &  Cleaves  for 
continuing  the  work.  The  appropriation  of  1894  being  small  in  amount 
the  work  under  this  contract  will  not  be  great — about  15,000  tons. 
The  work  is  now  in  progress  and  the  contract  is  due  to  be  completed 
during  the  present  season. 

Bar  Harbor  is  in  the  collection  district  of  Frenchman  Bay.  The  nearest  port  of 
entry  is  Ellsworth.    The  nearest  light-house  is  on  Egg  Rock,  3i  miles  distant. 

Money  statement. 

July  1, 1894,  balance  unexpended $48,929.48 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

58,929.48 
June  30, 1895,  amount  expended  d  aring  fiscal  year 48, 678. 12 

July  1,  1895,  balance  unexpended  : 10,251.36 

July  1, 1895,  outstanding  liabilities $466.55 

July  1,  1895,  amount  covered  by  uncompleted  contracts 8, 804. 52 

9,271.07 

July  1, 1895,  balance  available 980.29 

(Amount  (estimated)  required  for  completion  of  existing  project 260, 200.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893^ 
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Abstract  of  proposals  for  construction  of  breakwater  from  Mount  Desert  to  Porcupine 
Island,  Maine,  Febr\iary  18,  1896, 


No. 


Name  and  addrera  of  bidder. 


From  Porcupine  Ledge 
in  a  westerly  direction 
(10,000  tons  of  stone). 


Philip  H.  Doyen.  Knightville,  Me 

Joseph  F.  Curit.  Cbebeague,  Me 

George  WiUett  Andrews,  Biddeford,  Me 
Hamilton  &  Cleaves,  Portland,  Me 


Contract  made  with  Hamilton  6l  Cleaves  March  1,  1895. 

Abstract  of  contracts  for  construction  of  breakwater  from  Mount  Desert  to  Porcupine 
Island,  Maine,  inferos  during  fiscal  year  ending  June  SO,  1895. 


No. 

Name  and  address  of  contractor. 

Date  of  con- 
tract. 

SalU^t  of  contract. 

Price  for 

stone 
per  ton. 

*1 
2 

William  S.  White,  Rockland.  Me. . 
Hamilton  &  Cleaves,  Portland,  Me. 

Nov.22,l»3 
Mar.  1,1895 

Breakwater  west  of  Porcupine  Ledge 
do 

(knU, 
97 
74 

*  Contract  completed. 


COMMBRCIAL  STATISTICS. 


No  statement  of  tonnage  ooald  be  obtained,  but  there  has  been  no  great  change  in 
the  conditions.  / 

The  traffic  is  chiefly  the  transportation  of  passengers  and  supplies. 


A  6. 

IMPROVEMENT  OF  BAGADUCE  RIVER,  MAINE. 

The  Bagaduce  is  a  small  stream  that  empties  into  Penobscot  Bay  at 
Castine,  Me.  The  upper  part  of  the  river  divides  into  two  branches, 
one  called  Northern  Bay  and  the  other  South  Bay. 

Northern  Bay,  near  South  Penobscot,  is  a  shoal  sheet  of  water  of 
about  700  acres  area,  the  bottom  of  which  for  the  greater  part  is  bare 
at  low  tide.  There  is  a  narrow  channel  from  Bridges  Point  to  Bowdens 
Wharf,  which  had  a  depth  of  less  than  2  feet  and  is  obstructed  by 
ledges  near  Winslows  Island.  The  South  Bay  is  obstructed  by  ledges 
at  Johnsons  Narrows. 

A  project  for  the  improvement  of  the  Northern  Bay  was  adopted  in 
1890,  which  has  for  its  object  the  securing  of  a  channel  100  feet  wide 
and  6  feet  deep  at  mean  low  tide  from  Bridges  Point  to  Bowdens  Wharf, 
at  an  estimated  cost  of  $45,000. 

It  is  also  intended  to  remove  a  small  quantity  of  rock  obstructing  the 
South  Bay  at  Johnsons  Narrows,  at  an  estimated  cost  of  $1,876. 

The  mean  range  of  tide  is  about  9.5  feet. 
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The  following  appropriations  have  been  made: 

Act  of — 

August  11,  1888 $3,000 

September  19,  1890 4,000 

July  13,1892 1 5.000 

August  17,  1894 5,000 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1894, 
amounted  to  $12,00().  As  a  result  the  channel  had  been  dredged  its 
entire  length  for  a  width  of  40  feet,  but  the  full  projected  depth  had 
not  been  obtained  throughout.  There  was  an  available  depth  of  about 
2  feet  more  than  before  the  improvement  was  commenced. 

The  expenditures  during  the  year  ending  June  30, 1895,  were  $4,795.09, 
making  the  total  expenditures  $16,795.09. 

A  contract  was  made  March  13, 1895,  with  Columbian  Dredging  Com- 
pany, of  East  Boston,  Mass.,  for  deepening  the  channel  where  it  was 
shoalest  by  removing  bowlders  at  Winslows  Island  about  midway  of  the 
length  of  the  channel.  Work  was  commenced  about  the  middle  of  April, 
1895,  and  was  in  progress  until  May  29^  1895,  when  the  contract  was 
completed. 

About  1,150  tons  of  bowlders  were  ren^oved,  increasing  the  available 
depth  at  that  locality  to  about  2  feet  at  mean  low  tide.  The  price  was 
$4  per  ton  of  2,000  pounds. 

The  improvement  is  in  the  coUection  district  of  Castine.  The  nearest  port  of  entry 
is  Castine,  at  the  mouth  of  the  river.    The  nearest  light-house  is  at  Dice  Head. , 

Money  statement 

Amount  appropriated  by  act  of  August  17, 1894 $5,000.00 

June  30,  1895,  amount  expended  during  fiscal  year 4,795.09 

July  1, 1895^  balance  unexpended 204.91 

July  1, 1895,  outstanding  liabilities 200.00 

July  1,  1895,  balance  available 4.91 

(Amount  (estimated)  required  for  completion  of  existing  project 29, 875. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  endine  J une  30, 1897    29, 875. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahatrad  of  propoaaUfor  removing  bowlders  in  Bagaduce  Biver,  Maine,  February  18, 1895, 


No. 


Name  and  addreas  of  bidder. 


Colmnbiaa  Dredgins  Co «  Bast  Boaton,  Mass 

George  Wlllett  ADdrews.  Biddeford,  Me 

Joaepu  F.  Onrit,  Chebeague,  Me 

Philip  H.  Doyen,  KnlghtTiUe,  Me 

John  F.  Hamilton  and  Aaron  Cleaves,  Portland,  Me 
Toiwnsend  Sc  Johnston,  Somers  Point,  N.J  


2.000  tons  ot  bowlders. 


Price  per 
ton. 


$4.00 
3.73 

11.00 
3.85 

10.00 
4.75 


Amount. 


$8,000 
7,460 

22,000 
7.700 

20,000 
9,500 


Contract  made  with  Columbian  Dredging  Company,  March  13,  1895. 
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COMMBRCIAJL  STATISTICiS. 
B€ceipi8  and  shipments. 


Articles. 

1891. 

1892. 

Tons. 

7.600 

2.350 

150 

300 

300 

9,000 

17,000 

1893. 

Tons. 

6,000 

2.300 

200 

400 

250 

9,000 

18,000 

1894. 

BricJcii 

Coal 

Tont. 

0,000 

2.200 

150 

250 

150 

8,000 

16,300 

2Vm«. 
8.000 
2.500 

Col  ton      .  .          .......  .................................... 

200 

400 

rish... 

300 

QmiQ 

9,54)0 

Oeneral  merchandiad 

20,000 

Gnuiitp                                 -     -  --- 

5,000 

Ice        '"      

150 

200 

250 

350 

100 

Lumber 

2.866 

800 

6,000 

8.566 

400 

5,400 

5,000 

400 

5,500 

15,000 

TiimA  r<iin4iit.  6to -,,  -  - - --- - .... 

1,000 

'VTood - -•-• 

5,500 

Tfttal ,---,--.r 

41.300 

46,100 

49.300 

67,850 

Mo8t  of  the  above  is  landed  and  shipped  f^om  Castine,  at  the  mouth  of  the  river. 

Arrivals  in  1894:  In  summer  months,  7  steamers  daily ;  in  winter  months,  2  steameia 
daily ;  no  estimate  of  sailing  vessels,  but  vary  in  draft  from  6  to  15  feet. 


A  7. 
IMPROVEMENT  OF  PENOBSCOT  RIVER,'  MAINE. 

A  survey  of  the  Penobscot  Eiver  was  made  in  1867  under  the  provi- 
sions of  the  act  of  Congress  approved  Jane  23, 1866.  The  navigation 
at  that  time  was  obstructed  by  rocks,  ledges,  and  mill  waste,  giving  at 
mean  low  tide  only  about  8  feet  of  water,  and  a  narrow,  tortuous,  and 
uncertain  channel.  At  Bangor  the  depth  was  only  about  6  feet  at 
lowest  stages,  while  numerous  rocks  and  ledges  made  navigation  dan- 
gerous. Colonel  Thom,  under  whose  direction  tbe  survey  was  made, 
submitted  an  estimate  for  two  projects  of  improvement,  one  giving  a 
channel  150  feet  wide  and  12  feet  deep  at  extreme  low  tide,  up  as  far 
as  Bangor,  at  an  estimated  cost  of  $125,000,  and  another  with  a  depth 
of  18  feet  at  extreme  low  tide,  at  an  estimated  cost  of  $665,000. 

The  improvement  of  navigation  was  not  undertaken,  however,  until 
1870,  when  the  first  appropriation  was  made.  Work  on  the  12-foot 
project  was  then  systematically  undertaken,  and  was  continued  until 
1880,  under  the  several  appropriations  made  by  Congress.  The  original 
project  wa«  amended  several  times  during  this  period.  This  was  ren- 
dered necessary  by  the  discovery  of  shoals  where  before  they  were  not 
known  tx)  exist,  and  by  work  being  ordered  by  Congress  which  was  not 
included  in  the  original  estimates.  In  1876  the  project  was  amended 
so  as  to  provide  for  a  depth  of  11  feet  at  extreme  low  tide,  and  as  thus 
amended  it  was  completed  in  1880.  The  expenditures  up  to  that  time 
amounted  to  $198,000,  and  had  resulted  in  straightening,  deepening, 
and  widening  the  channel  through  the  several  shoals  and  bars  at  Ban- 
gor and  for  a  distance  of  about  3 J  miles  downstream,  giving  it  a  width 
of  200  feet  and  a  depth  of  not  less  than  11  feet  at  extreme  low  tide,  or 
14  feet  at  mean  low  stages;  also  in  breaking  up  and  removing  all  the 
sunken  ledges  and  bowlders  in  the  harbor  of  Bangor,  scHne  outside  the 
main  channel,  down  to  the  level  of  the  general  bed  of  the  river,  includ- 
ing Independence  Bock,  Crullivers  Kock,  ledge  near  the  steamboat 
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wharf,  and  ledges  near  Dole's  Wliarf,  Green's  Pier  Ledge,  and  a  ledge 
outside  of  it,  the  ledges  and  bowlders  in  front  of  the  wharves  at  High 
Head,  and  also  the  removal  of  the  shoal  at  Bncksport,  known  as  the 
Middle  Ground,  on  which  there  had  formerly  been  only  4  feet  of  water 
at  mean  low  tide. 

No  further  work  waA  done  on  the  Penobscot  Eiver  until  1883,  when  a 
new  survey  was  made  by  Colonel  Blunt,  under  the  provisions  of  the 
river  and  harbor  act  of  1882.  He  reported  that  the  improvements 
made  were  satisfactory  as  far  as  they  went,  but  the  increasing  com- 
merce of  Bangor  demanded  additional  facilities.  He  submitted  a  proj- 
ect for  widening  the  channel  at  Bangor  100  feet,  making  it  300  feet 
wide,  and  for  widening,  straightening,  and  deepening  the  river  near 
Crosbys  Narrows,  at  an  estimated  cost  of  $75,000.  A  project  for  this 
improvement  was  adopted  in  1884  and  work  on  it  begun.  While  it  was 
in  progress  the  river  and  harbor  act  of  1886  called  for  another  survey 
of  the  Penobscot  Kiver  from  Bangor  to  Bncksport  Narrows.  This  sur- 
vey was  made  in  1887,  under  the  direction  of  Lieut.  Col.  Jared  A. 
Smith,  who  submitted  a  project  January  11, 1888,  for  improving  the 
river  from  Winterport  to  Bncksport,  at  an  estimated  cost  of  $365,000. 
The  project  contemplated  the  securing  of  22  feet  at  mean  low  tide 
between  Bncksport  and  Winterport,  by  means  of  contraction  works 
aided  by  dredging.  The  estimated  cost  of  the  two  projects  combined 
was  thus  made  $440,000,  of  which  $85,000  had  already  (in  1888)  been 
appropriated.  The  act  of  September  19,  1890,  appropriated  $25,OoO 
and  provided  for  dredging  near  Sterns  Mill.  This  was  no  part  of  any 
of  the  projects  submitted,  but  was  ordered  by  Congress. 

In  the  river  and  harbor  act  of  September  19, 1890,  Congress  directed 
still  another  survey  to  be  made  of  the  Penobscot  Eiver,  Maine.  This 
was  done  by  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  and  a 
report  was  submitted  which  was  published  as  House  Ex.  Doc.  No.  37, 
Fitty-secoiul  Congress;  first  session.  The  works  of  improvement  sug- 
gested in  this  report  are  to  still  further  widen  the  channel  at  Bangor 
on  the  Brewer  side  00  feet,  making  it  360  feet  wide,  keeping  the  same 
depth  as  before;  to  deepen  the  river  between  Winterport  and  Bucks- 
port,  by  the  construction  of  jetties,  to  22  feet  at  mean  low  tide,  and 
near  Crosbys  Narrows  to  12  feet  by  the  same  means.  The  estimated 
cost  of  this  last  project  is  $202,000. 

The  general  project  under  which  the  improvement  of  the  Penobscot 
Eiver  is  now  being  carried  on  may  be  stated  as  follows: 

To  widen  the  channel  at  Bangor  to  360  feet  and  a  depth  of  11  feet  at 
extreme  low  tide;  to  widen,  straighten,  and  deepen  the  channel  near 
Crosbys  Narrows  and  near  Sterns  Mill  to  a  depth  of  12  feet  at  extreme 
low  tide,  and  to  secure  a  channel  depth  of  22  feet  at  mean  low  tide 
between  Bucksport  and  Winterport,  the  estimated  cost  of  the  entire 
work  being  8440,000,  of  which  $150,000  has  been  already  appropriated. 

This  estimate  includes  the  cost  of  jetties  at  Frankfort  Flats  and  High 
Head  to  contract  the  waterway,  should  contraction  be  necessary.  It  is 
thought,  however,  that  as  the  deposit  of  sawdust  and  mill  waste  into 
the  river  has  in  a  large  measure  been  stopped,  and  as  the  channels  at 
these  places  were  obstructed  chiefly  by  this  material  the  contraction 
works  may  not  be  necessary.  The  channel  at  Frankfort  Flats  was 
dredged  in  1890  to  22  feet.  Subsequently  it  filled  up  on  the  sides  to 
some  extent,  the  full  depth  in  mid-channel  being  maintained .  A  recent 
siupvey  showed  that  it  had  scoured  out  again  and  there  existed  a  nav- 
igable channel  not  less  than  500  feet  wide  and  22  feet  or  more  in  depth 
at  low  tide.  As  this  is  all  the  project  aims  at,  no  further  works  of  any 
kind  are  needed  at  Frankfort  Flats.  ^.^.^.^^^  ^^  GoOglc 
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The  channel  at  High  Head,  which  had  deepened  in  1891  from  natoral 
causes,  subsequently  filled  up  to  some  extent,  so  that  it  became*  advis- 
able to  dredge  a  channel  the  full  depth  and  width  called  for  by  the 
project.  This  was  done,  under  contract,  during  the  season  of  1894,  and  t 
it  is  thought  that  the  channel  may  maintain  its  depth  and  render 
further  work  unnecessary. 

The  construction  of  jetties  at  Frankfort  Flats  and  High  Head  should 
be  avoided,  if  practicable,  on  account  of  their  great  cost. 

Under  the  circumstances  no  appropriation  is  asked  for  the  Penobscot 
Eiver. 

The  following  appropriations  have  been  made  for  the  Penobscot 
Eiver: 

March  2, 1829  (for  survey) $300 

July  11 ,  1870  ( at  Bangor  and  belo  w ) 15, 000 

March  3, 1871  (at  Bangor  and  below) 50,000 

June  10, 1872 40,000 

March  3,  1873 20,000 

June  23, 1874 20,000 

March  3, 1875  ($10,000  to  be  expended  at  or  near  Bucksport  Narrows) 25, 000 

August  14, 1876  ($4,000  to  be  expended  at  or  near  Bucksport  Narrows) 10, 000 

June  18, 1878  ($2,500,  or  so  much  thereof  as  necessary,  to  be  expended  at  or 

near  Bucksport  Narrows) 12,000 

March  3,  1879 6,000 

Jolv  5, 1884  (for  Bangor  Harbor  and  Penobscot  River) 20,000 

August  5, 1886  (for  widening  channel  at  Bangor  and  removing  obstructions 

near  Crosbys  Narrows) 15,000 

August  11, 1888  ($20,000  to  be  expended  between  Bangor  and  Crosbys  Nar- 
rows and  $30,000  between  Bucksport  and  Winterport) 50, 000 

September  19, 1890  (for  continuing  improvement  and  for  dredging  near  Stems 

Mill) 25,000 

July  13,  1892 40,000 

Total 348.300 

The  exi)enditures  under  the  various  projects  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1894,  amounted  to  $319,264.77. 

The  results  accomplished  were  the  widening  and  deepening  of  the 
channel  at  Bangor  from  a  depth  of  6  feet  at  extreme  low  tide  to  11  feet, 
for  a  width  of  360  feet;  the  dredging  of  the  shoal  at  Sterns  Mill  to  12 
feet  and  of  the  shoal  just  below  Sterns  Mill  to  the  same  depth;  the 
removal  of  rocks,  ledges,  and  other  obstructions;  the  dredging  of  the 
shoal  near  Bucksport,  aod  a  general  increase  in  depth  and  width  of 
channels  from  the  mouth  up  to  Bangor. 

The  expenditures  during  the  last  fiscal  year  were  $18,496.80,  making 
the  total  expenditures  for  the  work  $337,761.57. 

At  the  close  of  the  last  annual  report  work  was  in  progress  under 
a  contract  for  dredging  a  cliaiinel  at  High  Head,  just  above  Bucksport, 
and  for  redredging  at  Bangor,  where  some  shoaling  had  taken  place. 
The  contract  was  completed  early  in  ]S"ovember,  1894,  by  which  time 
69,335  cubic  yards  had  been  dredged  at  High  Head  and  17,179  cubic 
yards  at  Bangor,  making  the  depth  22  feet  at  mean  low  tide  at  the 
former  place  and  12  feet  at  extreme  low  tide  at  the  latter. 

Baugor,  at  the  head  of  uavigation,  is  a  port  of  entry. 

Money  statement 

July  1,  1894,  balauce  unexpended $29,035.23 

June  30,  1895,  amount  expended  during  fiscal  year 18, 496. 80 

July  1,  1895,  balance  unexpended 10,638.43 

i  Amount  (estimated)  required  for  completion  of  existing  project 290, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867,  /^ ^^r^l^ 
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COMMERCIAL  STATISTICS. 

Receipts  and  shipments. 


Articles. 


Aabes 

Bricks 

Brimstone 

Coal 

Farm  prodaoe 

Fish  and  oysters 

Flour  and  grain 

Fertiliser  and  plaster  rock 

General  merchandise 

Hay  and  wood  

Iron,  castings,  etc 

Ice 

liime  and  cement 

I^ttmber 

Last  blocks 

Holding  sand  and  potter's  clay . 

Hiscellaneons 

Molasses  and  salt 

Oil. 


Paving  stone,  granite,  and  slate. 


Total. 


1891. 


Tons. 
500 
8.575 


104, 113 

2,025 

107 

11.865 

1.400 

51, 333 

72.220 

505 

270,000 

568 

320,000 


53, 728 
1,841 
2,500 

30,500 


931.780 


1892. 


Tons. 

500 

3,266 

500 

115.000 

2,000 

200 

6,325 

2.000 

52,209 

12,647 

840 

181,000 

4,350 

294,603 

400 

1,000 


2.701 

3.094 

32.300 


714. 935 


1893. 


Tons. 

575 

2.840 

535 

120,000 

2.300 

240 

6,840 

2.140 

53,420 

13,000 

12.600 

90.000 

4,400 

223,332 

400 

1,200 

700 

1,771 

3,594 

26,000 


565,887 


1894. 


Tons. 

438 

1,940 

2.173 

120.091 

2,162 

200 

13,646 

4.750 

51.820 

10, 200 

1,210 

193.789 

2,615 

315, 200 

325 

820 

1,154 

1,945 

5,070 

20,766 


750,813 


Number  of  vessels  arriving  in  calendar  year  1894, 


Vessels. 


Steamers,  coastwise: 

Drawing  10  feet  or  more 

Drawing  less  than  10  feet 

Sailing  vessels : 

Foreign,  drawing  10  feet  or  more 

Coastwise,  drawing  10  feet  or  more  . . 

Coastwise,  drawing  less  than  10  feet. 
Barges,  drawing  10  feet  or  more , 


Number.  Tonnage. 


218 
430 


921 
614 
30 


295.256 
117, 917 

1,901 
205,944 
117,295 

9,000 


A8. 

IMPROVEMENT  OF  BELFAST  HARBOR,  MAINE. 

Before  the  improvement  was  begun  the  harbor  was  not  deep  enough 
to  accommodate  the  steamers  and  other  vessels  that  visited  the  port. 

Near  Lane's  Wharf  there  was  a  shoal  on  which  the  depth  was  only 
about  4  feet  at  mean  low  tide,  but  it  deepened  toward  the  mouth  of  the 
harbor. 

A  survey  vjas  made  of  the  harbor  in  1875  and  a  report  submitted. 
As  a  result  of  the  survey  it  was  ascertained  that  to  so  improve  the  har- 
bor as  to  afford  a  safe  anchorage  for  shipping  in  all  storms,  and  have  a 
suitable  depth  for  the  several  steamers  and  other  vessels  that  touch 
and  lie  there  in  all  stages  of  the  tide,  would  require  the  removal  of  cer- 
tain shoals  and  the  construction  of  a  breakwater  or  breakwaters  at  the 
entrance  to  the  harbor.  The  estimated  cost  was  $347,000.  The  dredg- 
ing alone  was  estimated  to  cost  $35,000.  The  latter  was,  in  1876,  the 
project  adopted.    The  construction  of  the  breakwater  was  abandoned. 

The  project  contemplated  dredging  the  lower  part  of  the  shoal  to  12 
feet  at  low  tide  between  the  channel  and  the  wharf  line  as  far  up  as  the 
wharf  of  the  Boston  and  Bangor  line  of  steamers,  and  from  thence 
between  the  channel  and  the  wharf  line  up  to  near  Lane's  Wharf  to  10 
i'eet  at  low  tide.    That  project  was  completed  in  1879,  at  a  cost  of  $22,000. 
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A  new  survey  or  examination  of  the  harbor  was  ordered  in  the  river 
and  harbor  act  of  August  11, 1888.  This  was  made,  and  a  new  project 
adopted  in  1890.  The  new  project  proposes  to  dredge  a  channel  from 
the  deep  water  at  the  entrance  to  the  upper  harbor,  250  to  300  feet 
wide  and  15  feet  deep  at  mean  low  tide;  to  dredge  an  area  8  feet  deep 
on  the  north  side  of  the  harbor,  so  that  vessels  of  that  draft  can  reach 
the  wharf  in  front  of  Pierce's  ice  house  and  mills  at  low  tide;  to  dredge 
an  area  on  the  south  side  of  the  channel  to  a  depth  of  13  feet  at  mean 
low  tide,  to  accommodate  vessels  touching  at  the  Boston  and  Bangor 
Steamboat  Company's  Wharf.  The  estimated  cost  of  the  new  project  is 
$52,000. 

The  following  appropriations  have  been  made : 


Act  of— 

July  13,1892 $10,000 

August  17,1894 8,000 

Total 53,000 


Act  of— 

August  14, 1876 $5,000 

June  18,  1878 12,000 

March3,1879 5,000 

JuneU,  1880 3,000 

September  19, 1890 10, 000 

The  total  expenditures  on  Belfast  Harbor  up  to  June  30, 1894,  were 
$45,000.  At  that  date  the  8-foot  dredging  near  Pierce's  Wharf  had  been 
completed,  and  the  channel  of  entrance  had  been  dredged  to  the  full 
depth  of  16  feet  at  mean  low  tide  for  a  width  of  from  125  to  225  feet. 

The  expenditures  during  the  last  fiscal  year  were  $2,360.54,  making 
the  total  expenditures  for  this  improvement  $47,360.54. 

In  March,  1895,  a  contract  was  made  with  Hamilton  &  Sawyer,  of 
Ghebeague,  Me.,  for  dredging  the  channel  of  entrance  and  the  area  in 
front  of  the  Boston  Steamboat  Wharf. 

Work  was  commenced  May  15, 1895,  and  by  the  close  of  the  fiscal 
year  the  channel  of  entrance  had  been  completed  to  the  full  width  and 
a  part  of  the  area  in  front  of  the  Boston  Steamboat  Wharf  had  been 
dredged. 

Belfast  is  in  the  collection  district  of  Belfast.  The  nearest  light-house  is  Dice 
Head,  near  Castine. 

Money  statement. 

Amount  appropriated  by  act  of  August  17, 1894 $8,000.00 

June  30,  1895,  amount  expended  during  fiscal  year 2, 360. 54 

July  1,  1895,  balance  unexpended 5, 639. 46 

Jnlyl,  1895,  outstanding  liabilities $498.17 

July  1,  1895,  amount  covered  by  uncompleted  con  tracts 4, 893. 31 

5,391.48 


July  1, 1895,  balance  available. 


247.98 


{Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  24, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  dredging  in  Belfast  Harbor ^  Maine,  February  18,  1895, 


No. 


Name  and  address  of  bidder. 


50,000  cubic  yards. 


Price  per 

onblo  yard 

in  800W. 


Amount. 


Moore  &.  Wright,  Portland,  Me 

Hamilton  4$^  Sawyer,  Cbebea^ie,  Me 

Columbia  Dredgmg  Co.,  FallRiTer,  Mass 


Oentt. 
10 


\^ 


$0,500 
7,375 
9,000 


Contract  made  with  Hamilton  &  Sawyer,  March  2,  1895.   j^j^^^  ^  GoOqIc 
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COBIMERCIAL  STATISTICS. 

ReceipU  and  ahipiMnU. 


Articles. 


1891. 


1882. 


1893. 


1894. 


Coal 

Parm  produce 

Fertilisers 

Grain 

Hay 

General  merchaiidise 

Lumber 

Ice 

Xiime.. 

Stone 

Wood 

Total 


Tont. 

10.710 
910 
1,500 
6,029 
7,127 

20,112 
3,400 

13,000 

1,825 

7.000 

980 


71,093 


Tont. 

10,800 
915 
3,000 
5,000 
7,460 

21,200 
2,900 

'88.000 

1,410 

6,000 

860 


Tom. 

10.900 
820 
3«000 
5,300 
3,000 

20,200 
2,500 
5,000 
1,200 
5.200 
750 


67,625 


Tont. 

11,230 

840 

4,000 

4.500 

7,500 

24,500 

B,300 

4,800 


58, 470    61, 580 


A  g«- 
IMPROVEMENT  OF  HARBOR  AT  CAMDEN,  MAINE. 

A  survey  was  made  of  Camden  Harbor  in  1872  with  a  view  to  the 
Improvement  of  its  navigation,  which,  prior  to  that  time,  had  been 
obstructed  by  the  shoalness  of  the  water  over  nearly  all  of  its  area,  there 
being  less  than  12  inches  depth  over  the  most  of  it. 

The  first  project  was  for  regulating  the  entrance  by  dredging  between 
the  two  principal  steamboat  wharves,  which  were  located  on  opposite 
sides  of  the  entrance;  dredging  a  channel  about  1,500  feet  long,  100  feet 
wide,  and  7  feet  deep  at  mean  low  tide  from  the  entrance  up  to  the  head 
of  the  wharves  on  the  easterly  side  of  the  harbor,  and  a  channel  of  the 
same  width  and  depth,  extending  1,400  feet  up  to  the  head  of  the  wharves 
on  the  westerly  side  of  the  harbor.  The  total  excavation  required  was 
about  90,000  cubic  yards  and  the  estimated  cost  $33,000.  The  total 
amount  actually  expended  on  the  project  was  $30,000,  and  with  the 
expenditure  of  this  amount  the  project  was  completed  in  1876. 

In  the  river  and  harbor  act  of  1886  a  new  survey  of  Camden  Harbor 
was  ordered.  This  was  made  in  1887,  and  a  project  submitted  for  further 
improvementof  theharbor.  The  dredged  channels  which  had  been  made 
under  prior  appropriations,  though  they  had  not  filled  up  to  any  appre- 
ciable extent,  were  not  deep  enough  and  wide  enough  to  accommodate 
the  increasing  commerce.  The  new  project  contemplates:  (1)  The  dredg- 
ing of  an  area  at  the  entrance  to  the  harbor,  and  near  the  Boston  Steam- 
boat Wharf,  to  a  depth  of  12  feet  at  mean  low  tide;  (2)  the  dredging  of 
an  area  at  the  entrance,  so  as  to  afford  more  easy  access  to  the  harbor, 
to  a  depth  of  10  feet  at  mean  low  tide;  (3)  the  dredging  of  a  channel 
along  the  wharf  line  on  the  west  side  of  the  harbor  as  far  up  as  Alden's 
Wharf  to  a  depth  of  10  feet,  and  from  thence  up  to  the  anchor  factory 
and  to  Derow's  shipyard  to  a  depth  of  5  feet  at  mean  low  tide;  (4)  the 
dredging  of  a  channel  on  the  east  side  nearly  up  to  Gilkey's  Wharf  to  a 
depth  of  10  feet,  and  from  thence  up  to  Dailey's  shipyard  to  a  depth  of 
5  feet  at  mean  low  tide.  These  channels  are  to  be  about  50  feet  wide  at 
the  upper  end,  where  the  depth  is  to  be  5  feet,  and  about  100  feet  wide 
where  the  depth  is  to  be  10  feet. 

The  removal  of  the  middle  ground — that  is,  the  space  between  the 
two  channels — though  desirable,  was  not  regarded  as  an  essential  part 
of  the  project,  and  was  not  to  be  undertaken  until  the  other  parts  had 
been  completed.    Subsequently  its  removal  was  included  in  the  project. 
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The  estimated  cost  of  the  entire  work  was  $60,000. 
The  following  apppropriations  have  beeu  made: 


Act  of— 

July  13,  1892 $12,000 

August  17, 1894 12,000 


Act  of— 

March  3,  1873 $10,000 

June  23,  1874 10,000 

March  3, 1875 10,000 

Augustll,  1888 5,000  Total 65,000 

September  19, 1890 6,  000  j 

The  expenditure  of  the  first  three  appropriations  resulted  in  giving 
a  good  entrance  to  the  harbor,  and  two  channels,  one  on  each  side  along 
the  lines  of  wharves,  not  less  than  6  feet  deep  at  mean  low  tide. 

The  total  expenditures  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1894,  inclusive  of  both  projects,  amounted  to  $52,976.21. 

As  a  result  the  dredging  of  the  western  channel,  of  the  approach, 
and  of  the  area  near  the  Boston  Steamboat  Wharf  had  been  completed, 
and  about  400  feet  of  the  10-foot  channel  on  the  eastern  side  of  the  har- 
bor had  been  dredged. 

The  expenditures  during  the  last  fiscal  year  were  $17.50.  No  work 
was  done. 

A  contract  was  made  in  March,  1895,  with  Hamilton  &  Sawyer,  of 
Ghebeague,  Me.,  under  which  it  is  proposed  to  complete  the  dredging 
of  the  channels,  and  to  remove  so  much  of  the  middle  ground,  to  the 
same  depth  as  the  adjacent  channels,  as  the  available  funds  will  per- 
mit.   The  work  will  be  done  during  the  present  season. 

Camden  is  in  the  collection  district  of  Belfast.  The  nearest  light-house  is  on 
Negro  Island,  at  entrance  of  harbor. 

Money  statement. 

July  1,1894,  balance  unexpended $23.79 

Amount  appropriated  by  act  of  August  17, 1894 12,  ODD.  00 

12,023.79 
June  30, 1895,  amount  expended  during  fiscal  year 17. 50 

July  1, 1895,  balance  unexpended 12,006.29 

July  1, 1895,  outstanding  liabilities $50.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 10, 780, 00 

10,830.00 

July  1, 1895,  balance  available 1, 176. 29 


{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  dredging  in  Camden  Harbor,  Maine,  February  IS,  1895. 


Xame  and  address  of  bidder. 

eO.OOO  cubic  yards. 

No. 

Price  per 

cubic  yard    Amount- 
in  scow. 

1 

Hamilton  &  Sawyer,  Chebeagne,  Me 

Centt. 

19i        $11,650 

Contract  made  with  Hamilton  &  Sawyer,  March  2,  1895. 


COMMERCIAI.  STATISTICS. 


It  has  been  impracticable  to  obtain  statistics  for  the  year  1894.    r^ooolp 
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A  lo. 

IMPROVEMENT  OF  HARBOR  AT  ROCKLAND,  MAINE. 

The  location  of  Bockland  Harbor  is  sach  that,  besides  accommodat- 
ing its  own  commerce,  it  affords  a  convenient  refuge  for  large  numbers 
of  coasting  vessels.  When  the  project  for  a  breakwater  was  adopted 
the  harbor  was  open  to  easterly  storms,  tJie  anchorage  was  unsafe,  and 
the  seas  often  broke  over  the  wharves. 

The  following  appropriations  have  been  made  for  the  improvement 
of  Eockland  Harbor: 


Act  of— 

June  14,  1880 $20,000 

August  2, 1882 40,000 

July5,1884 40,000 

August  5, 1886 22,500 

August  11,1888 30,000 


Act  of— 

September  19, 1890 $37,500 

July  13, 1892 30,000 

August  17,1894 30,000 

Total 250,000 


The  project  as  originaDy  adopted  in  1881  provided  for  two  break- 
waters— one  starting  from  Southwest  Ledge,  in  the  harbor,  and  run- 
ning in  a  northerly  direction  toward  Jameson  Point,  a  distance  of  2,640 
feet,  the  other  starting  from  Jameson  Point  and  extending  southward 
about  1,900  feet.  The  estimated  cost  was  $550,000.  The  top  of  each 
breakwater  was  to  be  only  5  feet  above  the  level  of  mean  low  tide. 

In  1887  the  project  was  amended  so  as  to  bring  the  top  of  the  break- 
water from  Jameson  Point  to  the  level  of  high  tide,  leaving  the  other 
as  originally  designed.  The  estimated  cost  was  thus  increased  to 
$650,000. 

In  1890  the  project  was  again  modified.  Instead  of  building  the  sec- 
ond breakwater  from  Southwest  Ledge  in  a  northerly  direction,  on 
which  no  work  had  been  done,  it  was  decided  to  prolong  the  one  from 
Jameson  Point  in  a  southerly  direction,  fiy  doing  so  a  much  larger 
area  of  the  harbor  would  secure  protection. 

The  estimated  cost  of  the  new  project  was  $632,500,  this  being  inclu- 
sive of  the  cost  of  the  part  already  constructed. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1894,  there  had  been 
expended  oh  the  breakwater  the  sum  of  $218,995.50,  and  about  234,110 
tons  of  stone  had  been  placed  in  position,  practically  completing  the 
work  to  a  point  2,451  feet  from  the  shore.  The  above  expenditures  had 
resulted  in  i)rotecting  a  part  of  the  harbor,  giving  a  secure  harbor  of 
refuge  for  many  vessels  that  trade  near  this  port. 

The  expenditures  during  the  year  ending  June  30, 1895,  were  $8,920.30. 

In  March,  1895,  a  contract  was  made  with  Joseph  F.  Curit,  of  Che- 
beague.  Me.,  for  continuing  the  construction  under  appropriation  of  1894. 
Work  was  commenced  on  April  1, 1895,  and  has  been  in  progress  since, 
extending  the  breakwater  about  150  feet.  The  contract,  which  covers 
about  50,000  tons  of  stone,  is  to  be  completed  during  the  present  season. 

One  thousand  dollars  of  the  amount  appropriated  by  act  of  August  17, 
1894,  was  available  for  expenditure  in  completiug  a  survey  of  the  harbor. 
The  field  work  of  this  survey  was  about  finished  during  June,  1895. 
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Money  statement 

July  1,  1894,  balance  unexpended., $1,004.50 

Amount  appropriated  by  act  of  August  17, 1894 30,000.00 

31,004.50 
June  30, 1895,  amount  expended  during  fiscal  year 8, 920. 30 

July  1, 1895,  balance  unexpended 22,084.20 

Julyl,  1895,  outstanding  liabilities $1,689.32 

July  1, 1895,  amount  covered  by  uncompleted  contracts 19, 100. 76 

20,790.08 

July  1,  1895,  balance  available 1,294.12 

(Amount  (estimated)  required  for  completion  of  existing  project 382, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  endine  June  30, 1897  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Ahstraot  of  proposals  for  oonstruotian  of  hreakwater  in  Rockland  Harbor,  Maine,  Feb- 
ruary 18,  1896, 


No. 


Nftme  and  addresa  of  bidder. 


Extenaion  of  bnmk- 
waler  (35,000  tons 
of  stone). 


™~  PO^    AmoHBt. 


Joaeph  F.  Curit,  Chebeagne.  Me 

George  Willett  Andrews,  Biddeford,  Me. 

William  S.  White,  Rockland,  Me , 

Hamilton  &  CleaTee,  Portland,  He , 


CenU. 


Contract  made  with  Joseph  F.  Curit  March  1,  1895. 


COMMEKgiAL   STATISTICS. 

Receipts  and  shipments. 


$19,600 
26.950 
19,000 
22,750 


Articles. 


Brick,  cement,  and  sand. . 

Coal , 

Fish  and  salt,  etc , 

Grain  and  floar 

General  merchandise 

Hay  and  straw , 

Lumber  and  ship  timbers. , 

Lime 

Oil. 


Stone 

Sawdust  and  ashes 

Steel  rails,  iron  work,  and  listings. 

Wood  and  cooperage 

Ice 


Total. 


Tons. 
8,887 

33,505 
2,569 
6,147 

67,  579 


24,376 
160,000 


W,778 


76,237 
4,672 


433,760 


1892. 


Ton*. 

42,904 

42,480 

8,257 

9,620 

28,100 

413 

27,680 

97,785 

538 

74,397 

6,071 

2,172 

188,388 


528,805 


Torn. 

36, 614 

51,000 

9,908 

10,822 

64, 035 

500 

29,190 

130,000 

605 

7.606 

6,404 

2.328 

188,500 

2,000 


538,566 


1894. 


Tons. 

39.275 

63,000 

9,578 

11,749 

71,138 

500 

28,742 

116,000 

663 

6,920 

5.642 

1.901 

147. 357 

4,320 


509.853 


Number  of  vessels  arriving  in  calendar  year  1894. 

Steamers,  roastwise: 

400  to  1,500  tons  each 706 

25  to  400  tons  each 2,465 

Sailing  vessels : 

Foreign,  average  84  tons  each 445 

Coastwise  trade 3, 474 

For  refuge  only r^'^'r\'M7^  ^'^^ 

Digitized  by  VjOOv  IC 
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A  II. 

IMPROVEMENT  OF  KENNEBEC  RIVER,  MAINE. 

Congress  recognized  the  importance  of  improving  the  Kennebec 
River  as  early  as  1827,  when  an  appropriation  was  first  made.  Appro- 
priations aggregating  $18,500  were  made  between  1827  and  1852.  From 
1852  to  1806  no  work  was  done  by  the  General  Government,  but  the 
citizens  of  Augusta  within  this  i)eriod  undertook  to  dredge  out  a  chan- 
nel above  Sheppards  Point,  and  they  improved  it  in  some  localities,  but 
the  material  was  not  removed  a  sufficient  distance  from  the  channel,  and 
i^om  that  and  other  causes  it  filled  up  again. 

The  act  of  June  23, 1866,  appropriated  $20,000  for  the  improvement 
of  the  upper  part  of  the  river  between  Sheppards  Point  and  Augusta, 
a  length  of  about  3  miles.  The  project  for  this  improvement  consisted 
in  removing  rocks  and  straightening  and  deepening  the  channel,  which 
was  obstructed  by  shoals,  to  a  depth  of  8  feet  up  to  Hallowell  and  7  feet 
from  thence  to  Augusta.  The  estimated  cost  was  $50,000.  The  pro- 
jected width  of  channel  was  fixed  at  first  at  75  feet. 

In  1868,  after  a  survey  of  the  river  had  been  made  fipom  Augusta  to 
Gardiner,  the  project  was  amended  so  as  to  include  all  that  part  of  the 
river  from  Gardiner  to  Augusta  and  the  width  fixed  at  100  feet.  The 
amended  project  was  estimated  to  cost  $80,000.  •  In  1871  the  project 
was  again  extended  by  act  of  Congress,  which  appropriated  $5,000  for 
improving  the  river  between  Gardiner  and  Eichmond.  This  part  of  the 
river  it  was  proposed  to  improve  so  as  to  give  10  feet  at  low  tide  up  to 
Gardiner.  This  necessitated  the  removal  of  a  ledge  near  Kehuinkeg 
Island,  of  ledges  and  bowlders  at  other  points,  the  hedging  of  a  chan- 
nel through  the  Upper  Sands  Bar  and  one  near  the  head  of  Swan  Island. 

The  estimated  cost  of  this  additional  project  was  about  $13,000. 

By  July  1,  1872,  all  the  work  contemplated  in  the  various  projects 
for  improving  the  Kennebec  from  Eichmond  up  to  Gardiner  had  been 
completed.  There  were,  however,  several  rocks  iu  the  main  channel  of 
the  river  at  Lovejoy  Narrows,  on  the  east  side  of  Swan  Island,  which 
were  a  source  of  danger  to  shipping.  One  of  them,  known  as  "  Half- 
tide  Eock,"  had  been  excavated  to  a  depth  of  8  feet  at  low  tide,  but  as 
this  gave  only  about  13  feet  at  high  tide  it  was  not  sufficient  to  accom- 
modate commerce.  In  the  report  of  the  Chief  of  Engineers  for  1872 
the  removal  of  some  of  these  rocks  to  a  depth  of  12  feet  at  mean  low 
tide  was  suggested,  at  an  estimated  cost  of  $13,500.  A  survey  of  two 
of  the  ledges  was  made  in  1872,  when  it  was  found  they  were  larger 
than  was  expected,  so  that  the  estimate  was  increased  to  $30,603.61. 
A  more  accurate  survey  was  made  in  1874  and  other  small  sunken 
ledges  were  found.  In  that  year  the  adopted  project  consisted  in 
removing  Ledges  III,  IV,  V,  and  Dry  Eock,  all  to  a  depth  of  12  feet  at 
mean  low  tide.  Ledge  I  (Half- tide  Eock)  had  been  completed  to  12  feet 
in  November,  1873,  and  Ledge  II  was  omitted  from  the  project,  as 
the  removal  of  Dry  Eock  seemed  to  render  the  removal  of  Ledge  II 
unnecessary. 

In  1877  all  the  dangerous  rocks  in  Lovejoy  Narrows  had  been  removed 
to  a  depth  of  12  feet  at  mean  low  tide,  which  completed  all  projected 
improvements  in  the  Kennebec  Eiver. 

No  further  work  was  done  on  the  river  until  1880,  when  a  survey  was 
made  in  obedience  to  the  requirement  of  the  river  and  harbor  act  of 
June  14,  1880,  of  Eichmond  Harbor,  at  the  head  of  Swan  Island,  with 
a  view  to  its  improvement.  The  project  suggested  for  this  improve- 
ment, which  was  adopted  in  1881,  was  to  give  a  navigable  channel  not 
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leas  than  10  feet  deep  at  mean  low  water  on  the  shoals  at  the  upper 
end  of  Swan  Island  and  at  Hatchs  Bock,  about  2  miles  below,  and  11 
feet  at  the  lower  end  of  Swan  Island,  about  5  miles  below  the  town  of 
Kichmond. 

The  estimated  cost  of  the  project  wa«  $20,500.  This  project  was 
completed  in  1883. 

In  the  river  and  harbor  act  of  1886  a  new  survey  of  the  Kennebec 
River  was  ordered  at  Bath  and  from  Augusta  to  the  lower  end  of  Per- 
kins Island.  This  survey  was  made  in  1887,  and  a  new  project  for  the 
improvement  of  the  river  from  Bath  to  Augusta  was  submitted.  The 
project  submitted  consisted  in  removing  the  shoals  at  Beef  Rock,  at 
Hatchs  Bock,  and  near  South  Gardiner  by  means  of  wing  dams  and 
training  walls  and  dredging,  the  removal  of  rocks  at  Bath  and  at 
Lovejoy  Narrows  by  blasting,  and  the  dredging  of  a  channel  through 
the  shoals  between  Augusta  and  Gardiner,  and  the  removal  of  the  old 
piers  of  the  bridge  at  Hallowell.  The  depths  were  to  be  as  follows :  At 
Beef  Bock  Shoal  12  feet,  at  Hatchs  Bock  9  feet,  at  Lovejoy  Narrows  18 
leet,  at  Upper  Sands  Bar  12  feet,  at  Hallowell  Shoal  10  feet,  and  from 
thence  to  Augusta  8  feet,  all  at  low  tide.  The  estimated  cost  of  the 
entire  project  was  $410,500.  In  1888,  an  appropriation  of  475,000  hav- 
ing been  made  for  the  improvement  of  the  Kennebec  River,  a  project 
for  the  expenditure  of  the  appropriation  in  improving  Hatchs  Bock  and 
Beef  Bock  Shoals  was  approved.  Subsequently,  owing  to  dredging 
which  had  to  be  done,  and  which  was  not  contemplated  in  the  original 
project,  the  estimated  cost  of  the  entire  improvement  was  increased  to 
1428,500.  All  of  the  appropriation  made  by  act  of  September  19,  1890, 
was  also  expended  on  Beef  Bock  and  Hatchs  Bock  shoals,  and  the 
removal  of  the  piers  of  the  old  bridge  at  Hallowell. 

In  August,  1892,  the  project  was  revised  and  a  general  project  for 
the  improvement  adopted,  as  follows:  For  a  channel  depth  of  13  feet 
up  as  far  as  Sands  Island;  12  feet  from  thence  to  Hinckley  Shoal,  and 
10  feet  from  thence  to  Augusta;  a  steamboat  channel  9  feet  deep  west 
of  Swan  Island,  and  the  removal  of  old  bridge  piers  at  Hallowell,  all  of 
the  above  depths  being  referred  to  mean  low  tide.  The  estimated  cost 
of  the  revised  project  was  $388,500. 

The  aim  of  the  project  is  to  be  accomplished  by  dredging  and  con- 
traction works  at  Beef  Bock  Shoal,  Hatchs  Bock  Shoal,  and  Upper 
Sands  Bar;  dredging  alone  between  Gardiner  and  Augusta,  and  rock 
excavation  at  Lovejoy  Narrows. 

The  following  appropriations  have  been  made: 


March  2, 1827 $4,000 

March  19, 1828 3,500 

April  23, 1830 5,000 

August  30, 1852 6,000 

June  23,  1866 20,000 

March  2, 1867 30,000 

April  10, 1869 14,850 

July  11,  1870 15,000 

March  3, 1871 15,000 

June  10,  1872 8,000 


March  3, 1873 $12,000 

June23,  1874 12,000 

March  3, 1875 15,000 

March  3, 1881 10,000 

August  11, 1888 75,000 

September  19, 1890 50,000 

July  13,1892 100,000 

August  17, 1894 50,000 

Total 445,350 


The  total  expenditures  on  the  river  up  to  June  30, 1894,  were  $358,- 
9()9.17.    The  results  accomplished  may  be  stated  thus: 

Before  the  improvements  were  commenced  the  main  channel  from  the 
foot  of  Swan  Island  to  Gardiner  (15  miles)  was  obstructed  by  a  shoal  at 
the  foot  of  Swan  Island,  with  only  10  feet  of  water  on  it  at  mean  low 
tide ;  by  dangerous  ledges  in  Lovejoy  Narrows ;  by  a  shoal  below  South 
Gardiner  with  only  8  feet  of  water  on  it  at  mean  low  tide:  and  by  a 
ledge  in  the  channel  at  Nehumkeg  Island.    By  the  close  oi  the  fiscal 
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year  1894  this  part  of  the  river  had  been  improved  by  dredging,  con- 
traction works,  and  removal  of  ledge,  8o  as  to  give  a  good  channel,  12 
feet  deep  at  mean  low  tide. 

The  steamboat  channel  to  the  westward  of  Swan  Island  had  been 
improved  by  dredging  and  contraction  works,  so  as  to  give  a  depth  of 
9  feet  at  mean  low  tide,  where  formerly  the  depth  over  the  shoals  was 
but  7  J  feet. 

The  channel  between  Gardiner  and  Augusta  (6  J  miles)  before  improve- 
ment was  obstructed  by  shoals  having  on  them  only  3J  feet  at  low 
snmaier  tide,  which  is  about  2  feet  below  the  level  of  mean  low  tide. 
Subsequently  this  part  of  the  river  was  deepened,  and  at  the  time  of 
the  adoption  of  the  present  project  the  available  depth  was  about  6 
feet  between  Gardiner  and  Hallowell  and  about  5  feet  between  the 
latter  place  and  Augusta.  By  the  close  of  the  fiscal  year  1894  the 
channel  had  been  dredged  to  12  feet  at  mean  low  tide  up  as  far  as 
Hinckley  Shoal,  and  to  10  feet  depth  through  that  shoal,  which  is  about 
3 J  miles  below  Augusta.  Three  old  bridge  piers  had  also  been  removed 
from  the  channel  of  the  river  at  HalloweU. 

The  expenditures  during  the  year  ending  June  30,  1895,  were  $12,- 
958.80. 

At  the  date  of  the  last  annual  report  the  only  work  in  progress  was 
under  a  contract  with  Townsend  &  Olsen  for  removing  ledge  at  Love- 
joy  Narrows.  Operations  were  continued  until  the  16th  of  November, 
when  they  were  suspended  for  the  winter.  At  the  date  of  suspension 
about  1,488  cubic  yards  had  been  taken  out,  and  the  work  done  had 
been  of  material  benefit  to  navigation.  Work  under  this  contract  was 
resumed  in  May,  1895,  and  is  due  to  be  completed  during  the  present 
working  season. 

April  1, 1895,  a  contract  was  made  with  Moore  &  Wright,  of  Port- 
land, Me.,  for  redredging  at  Beef  Eock,  where  some  shoaling  had  taken 
place,  for  removing  a  small  shoal  near  Independent  Ice  Company's  ice 
house,  and  for  dredging  to  10  feet  at  mean  low  tide  through  Hallowell, 
Shepards  Point,  and  Britts  Shoals,  which  will  give  10  feet  to  within 
about  one-half  mile  of  Augusta.  The  contractors  began  about  the  mid- 
dle of  May,  1895,  and  had  the  work  in  progress  at  the  close  of  the  fiscal 
year.    It  is  to  be  completed  during  the  present  working  season. 

March  27,  1895,  a  contract  was  made  with  Eogers  &  Fitzpatrick,  of 
Plattsburg,  N.  Y.,  for  the  ledge  excavation  at  Lovejoy  Narrows  not 
already  under  contract.  Work  was  commenced  in  May  last,  and  is  due 
to  be  completed  during  the  present  season. 

The  improvement  is  in  the  collection  district  of  Bath,  of  which  Bath  is  the  port 
of  entry.  Fort  Popham  and  the  light-honse  on  Pond  Island  are  near  the  mouth  of 
the  river. 

Money  statement, 

July  1, 1894,  balance  unexpended $36,380.83 

Amount  appropriated  by  act  of  August  17,  1894 50,000.00 

86, 380. 83 
June  30, 1895,  amount  expended  during  fiscal  year 12, 958. 80 

July  1, 1895,  balance  unexpended 73,422.03 

July  1, 1895,  outstanding  liabilities $2,270.41 

July  1, 1895,  amount  covered  by  uncompleted  contracts 59, 849. 17 

62,119.58 

July  1, 1895,  balance  available 11,302.45 

{Amount  (estimated)  required  for  completion  of  existing  project 113, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and       r^r^n\r> 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893.     jOOglC 


660    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Abstract  of  proposals  for  dredging  in  Kennebec  JRiver,  Maine,  Maroh  XI,  1896, 


Name  and  address  of  bidder. 

Price  per  cubic  yard  (in  scow). 

Ko. 

Beef  Rook 
Shoal  and  near 

Independent 
Ice  Company's 
ice  house  (28,000 

cubic  yards). 

HaUowell, 

Shepards  Point, 

uid  Britto 

shoals 

(115,000  cubic 

yards). 

Amount 

1 

Colnmbia  Dredgine  Co.,  Fall  River,  Mass 

Cents. 

28.7 

24 

34 

CenU, 

32  9 

aift  S71 

?, 

Moore  &  Wright^  Portland,  Me 

29              m  07(1 

3 

Charles  H.  Souther,  Boston,  Maae * 

5 

52,070 

Contract  made  with  Moore  &  Wright,  April  1, 1895. 

Abstract  of  proposals  for  remotHng  ledge  in  Kennebec  River,  Maine,  March  11, 1895, 


No. 


Name  and  address  of  bidder. 


I    Removal  of  ledges  at 

I  Lovc^oy  NaxTowtt  (1,501 

cubic  yards  ledge). 


Price  per 
I  cubic  yard 
I    in  place. 


Townsend  &  Johnston,  Somers  Point,  N.J. 

To wnsend  &  Olaen,  Boston,  Mass 

George  Wlllett  Andrews,  Biddeford,  Me... 
Rogers  ^  Fltspatrick,  Plattsburg,  N.  Y . . . . 


$15.00 
10.98 
10.50 
0.87 


Amount. 


$22,515.00 

16,480.98 
15, 760. 50 
14,814.87 


Contract  made  with  Rogers  &,  Fitzpatriok,  March  27, 1895. 

Abstract  of  contracts  for  improring  Kennebec  Biver,  Maine,  in  force  during  the  Jieeal 

year,  ending  June  SO,  1895. 


No. 


Name  and  address  of  contractor. 


Townsend  &.  Olsen,  Boston,  Mass. . 
Holers  &  Fitzpatrick,  Plattsburg, 

Moore  &  Wright,  Portland,  Me 


Date  of  con- 
tract. 


Feb.  7,  1893 
Mar.  27,  1895 

Apr.  1,  II 


Sntyect  of  oontraot. 


Removal  of  ledges   at  Lovejoy 

Narrows. 
do 


Dredging  at  Beef  Rock  Shoal 

At  8hep£xi8  Point,  HaUowell,  and 
Britts  shoals. 


Price 

per  cubic 

yard. 


$12.47 

9.87 

.24 
.29 


COMMERCIAL   STATISTICS. 

Receipts  and  shipments. 


Articles. 


Bricks 

Coal '. 

Cement  and  planter 

Grain 

General  merchandise 

(ir&nite  and  feldspar 

Hay 

Ice 

Iron 

Lime  and  fertilizers 

Lumber  and  ship  timlMira. 

Salt 

Wood 


Total 1,210,474  i    1,263,145 


1891. 


Tons. 

1,903 

123,356 

335 

150 

22,400 

12,000 

13,255 

846, 165 

830 

245 

186, 523 

2,212 

1,100 


1892. 


Tons. 

13,500 

150,000 

532 

195 

33,000 

12,000 

16,500 

925.000 

405 


111,953 


I 


Tons. 

400 

162,075 

415 

50 

42,801 

7,660 

2,750 

657,700 

2,360 

325 

91,286 

726 

2,500 


970,038 


1894. 


Tons. 

7,150 

130,079 

475 

900 

2,800 

16,150 

2.987 

1,007,000 

1,650 

1,325 

85,433 


2.716 


1,207,865 


Digitized  by  VjOOQlC 
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VesaeU  built  during  the  year  1894,  gross  tonnage^  lSf589._ 

Ship 1 

Steamers 2 

Schooners 8 

Sloop:. 1 


A    12. 

IMPROVEMENT  OP  HARRASEEKET  RIVER,  MAINE, 

Under  the  act  approved  March  3, 1881,  a  survey  of  Harraseeket  River 
was  made  in  July  of  that  year,  and  a  report  was  submitted  by  the  engi- 
neer of  the  district  in  December. 

The  river  empties  into  Casco  Bay  at  Stockbridges  Point,  about  12 
miles  northeast  of  Portland.  From  Stockbridges  Point  up  to  Westons 
Point  the  depth  of  water  is  no  less  than  10  feet  at  mean  low  tide,  with 
no  obstructions  to  navigation.  From  Westons  Point  up  to  Freeport 
Landing,  a  distance  ot  4,500  feet,  the  depth  diminished  so  that  for  the 
greater  part  of  the  distance  the  bottom  of  the  river  was  3^  feet  out  of 
water  at  mean  low  tide.  The  rise  and  fall  of  tides  here  is  9  feet.  The 
project  recommended  in  1881  was  the  dredging  of  a  channel  not  less 
than  60  feet  wide  and  3  feet  deep  at  mean  low  tide  up  to  Freeport,  with 
a  turning  basin  180  ieet  wide  at  the  head  of  the  channel.  The  estimated 
cost  of  the  improvement  recommended  was  $13,000. 

No  appropriation  was  made  for  the  work,  however,  and  a  new  survey 
was  ordered  in  the  river  and  harbor  act  of  1888.  A  project  for  the  im- 
provement was  submitted  January  4, 1889.  This  project  was  on  a  some- 
what larger  scale  than  the  one  previously  suggested,  and  contemplated 
a  depth  of  channel  of  5  feet  at  mean  low  tide,  which  would  give  about 
14  feet  at  high  tide.  Work  under  this  project,  for  which  Congress  had 
appropriated  $26,000,  was  in  progress,  when  by  act  of  August  17, 1894, 
Congress  made  an  additional  appropriation  of  $5,000  to  complete  the 
improvement. 

The  project  was  then  amended  to  include  a  central  cut  to  a  depth  of 
8  feet  at  mean  low  tide.  The  estimated  cost  of  the  project  as  amended 
is  $31,000 — the  sum  of  the  three  appropriations. 

The  following  appropriations  have  been  made: 

Act  of— 

Septemher  19,  1890 $10,000 

July  13,  1892 16,000 

August  17,  1894 5,000 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1894, 
were  $717.  At  that  date  work  was  in  progress  under  a  contract  for 
doing  all  the  5-foot  dredging  covered  by  the  project,  having  been  com- 
menced in  June  of  that  year. 

The  expenditures  during  the  year  ending  June  30,  1895,  were 
$16,122.86,  making  the  total  expenditures  $16,839.86. 

Dredging  was  continued  until  November  29, 1894,  when  work  was 
suspended  for  the  winter.  At  that  date  93,932  cubic  yards  of  material 
had  been  removed,  giving  a  channel  90  feet  wide,  5  feet  deep  at  mean 
low  tide,  from  the  entrance  to  the  basin  at  Freeport,  and  nearly  com- 
pleting  the  contract. 

Proposals  for  doing  the  8-foot  dredging  were  opened  February  18, 
and  April  16, 1895,  but  in  both  cases  were  rejected,  the  lowest  bids  being 
24^  cents  and  24  cents  per  cubic  yard,  respectively.     Bids  were  again 
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invited  and  opened  May  16, 1895,  and  a  contract  was  made  with  Moore 
&  Wright,  of  Portland,  Me.,  at  17  cents  per  cubic  yard,  the  work  to  be 
completed  the  present  season. 

Moore  &  Wright,  who  have  contracts  for  all  the  dredging,  resumed 
dredging  on  May  24, 1895,  and  the  work  was  in  progress  at  the  dose  of 
the  year.  It  is  expected  to  complete  the  project  duriug  the  present 
working  season,  giving  a  channel  90  feet  wide,  5  feet  deep  at  low  tide^ 
with  a  central  cut  about  70  feet  wide  and  8  feet  deep  at  low  tide. 

The  river  is  in  the  collection  district  of  Portland  and  Falmonth.  The  nearest 
light-house  i^  on  Halfway  RocIl. 

Money  statement 

July  1, 1894,  balance  unexpended $25,283.00 

Amount  appropriated  by  act  of  August  17,1894 5,000.00 

90,283.00 
June  80, 1895,  amount  expended  during  fiscal  year 16, 122.86 

July  1, 1895,  balance  unexpended 14,160.14 

July  1, 1895,  outstanding  liabilities $1,843.82 

July  1, 1895,  amount  covered  by  uncompleted  contracts 11, 561. 90 

13,405.72 

July  1, 1895, balance  available., 754.42 


Abgtraci  of  proposals  for  dredging  in  Harrasoeket  Siver,  Maine,  Febrnarg  18,  1895, 


No. 


Name  and  address  of  bidder. 


AngnsttM  B.  Martin,  Boston,  Mass. 
Charles  H.  Souther,  Boston,  Mass 


80,000  cubic  yards. 


Price  per  I 
cubic  ytaH   Amonnt. 
in  scow.   I 


Cents. 


30         $9,000 
24|  7,350 


All  bids  rejected  as  being  too  high. 

Abstract  of  proposals  for  dredging  in  Harraseeket  River,  Maine  f  April  15  ^  1895. 


Name  aod  address  of  bidder. 

40,000  cubic  yards. 

No. 

Price  per 

cubic  yanl 

in  scow. 

Amount. 

1 

Charles  H.  Souther,  Bo8t<m,  Mass 

Cent*. 
24 

$9,000 

Bid  rejected  as  being  too  high. 

Abstract  of  proposals  for  dredging  in  Harraseeket  River,  Maine,  May  16,  1895. 


No. 


Name  and  address  of  biddi^r. 


•'  Columbian  Dredging  Comnany, 
Moore  &  Wright,  I^rtlana,  Mi 


,  East  Boston,  Mass. 
aine 


40,000  cubic  yards. 


Price  per  ! 
cubic  yard   Amount. 


Cents. 


21|        $8,700 


17 


0.S0O 


Contract  made  with  Moore  &  Wright,  May  24, 1895. 
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Ahairaci  of  oontraei^  ftut  dredging  in  Harra$eeket  I^ivery  Maine,  in  force  during  the  fiscal 

year  ending  June  SO,  1895, 


No. 

Nfttne  and  address  of  contractor. 

DM*  of 
contract. 

1     Price 
Subject  of  contract.              '  per  cubic 
'     yard. 

1 
? 

Moore  &  Wright,  Portland,  Me 

do 

Oct.  24, 1893 
May  24. 1895. 

Dredging  channel  ft-oni  Westons 

Point  to  Fresport  Landing. 
do 

CenU, 
174 

17 



COMMERCIAL  STATISTICS. 

No  Btateiueut  could  be  obtained. 


A  13. 
IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

The  commercial  importance  of  Portland  was  recognized  in  the  early 
days  when  Congress  began  a  system  of  internal*  improvements  for  the 
country.  The  first  appropriations  were  made  for  the  construction  of  a 
breakwater  on  Stamford  Ledge,  in  Portland  Harbor,  according  to  the 
plan  of  John  Anderson,  of  the  Corps  of  Engineers,  in  1836.  Subse- 
quent appropriations  rsln  the  aggregate  up  to  about  $166,000.  The 
breakwater  was  completed  in  1874,  according  to  the  plans  or  €ol.  B.  S. 
Alexander,  which  plans  had  been  submitted  to  and  approved  by  a 
board  of  engineers  consisting  of  Ool.  H.  Bache,  Lieut.  Col.  George 
Thom,  and  Maj.  T.  L.  Casey  in  1867. 

The  first  regular  appropriation  for  deepening  the  waters  of  the  harbor 
was  made  in  1870,  though  by  joint  resolution  of  Congress,  approved 
June  5, 1868,  the  Chief  of  Engineers  was  authorized  to  expend  so  much 
of  the  unexpended  balance  of  the  appropriation  of  1866  for  the  break- 
water as  he  might  deem  proper  in  excavating  the  middle  ground  near 
said  breakwater  and  in  otherwise  protecting  and  improving  the  chan- 
nel, BO  that  the  appropriation  of  1866  for'  the  breakwater  and  subse- 
quent appropriations  for  improving  Portland  Harbor  were  expended 
partly  on  the  breakwater  and  partly  in  dredging. 

The  first  regular  project  for  dredging  the  harbor  was  submitted  by 
Col.  George  Thom  June  30, 1868,  in  which  he  recommended  the  exca- 
vation of  a  channel  300  feet  wide  through  the  southern  slope  of  the 
middle  ground  to  the  depth  of  20  feet  at  mean  low  tide,  and  the 
removal  of  the  bar  off  Grand  Trunk  wharves  to  the  same  depth.  The 
project  was  approved.    The  estimated  cost  was  $28,600. 

The  estimated  cost  of  completing  the  breakwater  at  thfe  time  this 
report  was  made  was  $59,984,  and  as  $92,000  of  the  appropriation  of 
1866  was  at  that  time  available  no  additional  funds  were  needed  over 
what  had  already  been  appropriated. 

In  1869  an  extension  of  the  breakwater  190  feet  was  added  to  the 
project,  and  subsequently  a  further  extension  of  200  feet  was  ordered. 

In  1870  the  project  for  the  channel  improvement  was  amended  so  as 
to  provide  for  a  channel  400  feet  wide  instead  of  300,  and  in  1871  it  was 
still  further  added  to  by  making  it  500  feet  wide,  the  extra  cost  of  these 
additions  to  the  project  being  $65,000. 

The  act  of  Congress  of  June  10,  1872,  made  an  appropriation  of 
$45,000  for  Portland  Harbor  and  Back  Bay.  The  approved  project  for 
this  latter  improvement  was  estimated  to  cost  $15,000.    Tim  improve- 
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ment  contemplated  was  the  enlargement,  by  dredging,  of  the  channel 
leading  from  Tukey's  Bridge  southwardly  to  the  stone  wharves. 

In  December,  1872,  there  was  added  to  the  project  a  plan  to  dredge 
the  inner  harbor  to  a  depth  of  16  feet  up  to  the  harbor  commissioner's 
lines,  beyond  which  several  wharves  extended.  The  estimated  cost  of 
this  additional  improvement  was  $110,000,  bat  it  was  not  designed  to 
expend  it  until  the  outer  ends  of  the  projecting  wharves  had.  been 
removed.  By  1876  ail  the  work  projected  for  the  improvement  of  the 
harbor  had  been  completed  except  the  dredging  in  the  inner  harbor  in 
front  of  the  harbor  commissioner's  lines  above  Merrill's  Wharf. 

The  total  expenditures  up  to  1876  had  been  $306,908.07,  which  expen- 
ditures had  been  of  great  benefit  to  the  commerce  of  the  city. 

No  appropriation  was  made  between  1875  and  1881. 

A  resurvey  of  the  harbor  was  made  in  1880,  which  showed  that  the 
dredged  channels  up  to  that  time  had  not  deteriorated. 

A  new  appropriation  was  made  in  1881,  and  with  a  view  to  the 
further  improvement  of  the  harbor  a  project  and  estimate  for  the 
removal  of  the  entire  area  of  the  shoal  known  as  the  middle  ground  to 
a  depth  of  21  feet,  at  an  estimated  cost  of  $160,000,  was  adopted.  The 
work  on  this  latter  project  was  continued  until  1885,  when  it  was  com- 
pleted. The  total  expenditures  on  the  entire  harbor  up  to  June  30, 
1886,  were  $427,929.21.  In  1886  the  board  of  trade  and  other  parties 
interested  asked  for  still  further  improvement  of  the  harbor  to  a  depth 
of  29  feet  at  mean  low  tide.  A  project  for  this  improvement,  at  an 
estimated  cost  of  $135,000,  was  approved  in  1886.  In  1890  the  project 
was  extended  to  include  some  dredging  in  the  upper  harbor  to  16  feet, 
at  an  estimated  cost  of  $5,000,  making  the  total  estimated  cost  of  the 
project  $140,000.  In  February,  1894,  the  project  was  amended  so  as  to 
cover  the  widening  of  the  upper  end  of  the  29-foot  channel,  and  the 
dredging  of  a  25foot  channel  to  connect  the  deep  water  in  the  lower 
part  of  the  harbor  with  that  in  the  upper  part.  The  estimated  cost  of 
the  project  was  not  increased,  there  being  a  balance  sufficient  to  meet 
the  cost  of  the  additional  work. 

The  following  appropriations  have  been  made: 

July  4,  1836,  for  breakwater I $10,000.00 

March  3, 1837,  for  breakwater 25,000.00 

July  7,  1838,  for  breakwater 26,366.00 

Juno  23,  1866,  for  extending  breakwater,  but  unexpended  balance  made 
available  for  excavating  middle  ground  by  joint  resolution  of  June 

5,  1868 105,111.05 

July  11. 1870,  for  improving  harbor 10,000.00 

March  3,  1871,  for  improving  harbor 40,000.00 

June  10,  1872,  for  improving  Portland  Harbor  and  Back  Bay 46, 000. 00 

March  3,  1873,  for  improving  harbor 50,000.00 

June  23, 1874,  for  improving  harbor 20,000.00 

March  3,  1875;  for  improving  harbor 20,000,00 

March 3, 1881,  for  improving  harbor 20,000.00 

August  2, 1882,  for  improving  harbor 35,000.00 

July  5. 1884,  for  improving  harbor 30,000.00 

Augusts,  1886,  for  improving  harbor 30,000.00 

August  11,  1888,  for  improving  harbor. 40, 000. 00 

September  19,  1890,  for  improving  harbor 40,000.00 

July  13, 1892,  for  completing  improvement 30,000.00 

Total 576,477.06 

The  total  expenditures  up  to  June  30, 1894,  were  $561,721.65. 

Before  the  improvement  of  the  harbor  was  begun  the  greatest  depth 
at  mean  low  tide  across  the  bar  between  the  middle  ground  and  Stam- 
ford Ledge  was  16  feet,  while  the  depth  on  the  middle  ground  itself  was- 
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only  from  8  to  10  feet  at  mean  low  tide.  The  depth  in  the  inner  hatbor 
along  the  front  of  the  wharves  was  in  places  no  more  than  4  feet.  The 
expenditures  have  resulted  in  removing  the  entire  area  of  the  middle 
ground  up  to  the  harbor  commissioner's  line,  giving  a  wide  and  com- 
modious entrance  29  feet  deep  at  mean  low  tide;  also  in  giving  a  depth 
of  16  feet  at  mean  low  tide  within  the  inner  harbor  along  the  wharves 
and  up  to  the  harbor  commissioner's  lines,  and  a  breakwater  to  protect 
the  anchorage. 

The  expenditures  in  the  fiscal  year  ending  June  30, 1895,  have  been 
$24,755.40. 

The  operations  during  the  fiscal  year  just  ended  consisted  in  widen- 
ing the  upper  end  of  the  29-foot  channel,  and  in  dredging  a  25-foot 
channel  to  connect  the  deep  water  in  the  lower  part  of  the  harbor  with 
the  deep  water  above,  under  contract  with  Moore  &  Wright. 

Dredging  was  commenced  on  the  4th  of  September  and  was  com- 
pleted on  the  28th  of  the  following  November,  when  145,740  cubic  yards 
of  material  had  been  excavated  and  removed,  completing  the  contract. 

The  total  quantity  of  dredging  done  in  the  harbor  is  about  1,853,791 
cubic  yards.  The  total  quantity  of  stone  built  in  the  breakwater  is 
about  45,000  tons. 

The  project  is  completed. 

The  harbor  is  defended  by  Forts  Preble,  Gorges,  Scammel,  and  a  battery  at  Port- 
land Head.  There  is  a  light-house  on  the  breakwater  and  one  at  Portland  Head,  3 
miles  distant  from  the  city.  The  harbor  is  in  the  collection  district  of  Portland  and 
Falmouth,  of  which  Portland  is  the  port  of  entry. 

Money  statement 

July  1,  1894,  balance  expended $24,755.40 

June  30, 18S6,  amount  expended  during  fiscal  year 24, 755. 40 


COMBfSRCIAL  STATISTICS. 

BeceipU  and  Bhipmenis, 


Articles. 


Apples 

Bacon,  pork,  and  provisions. 

Bricks 

Coal 

Cattle  on  lioof 

Cement  and  lime  and  pipe. . . 

Cotton 

Cooperage 

Fisf:..:. 

General  merchandise 

Grain  and  hay 

Ice. 


Iron,  machinery,  and  castings,  lead  and  tin. 

Lumber  and  carriage  wood. 

Molasses  and  sugars 

Miscellaneous  and  dry  goods 

Oil  and  paints 

Sand,  stone,  clay,  and  whiting 

Salt,  brimstone,  and  rags 

Railroad  ties 

Printing  paper  and  china  clay 


1891. 


Tont. 

107,801 

810 

4, 075 

600,000 

3,185 

14. 015 

2.874 

2,345 

13, 052 

482,826 

29,036 

6,154 

2,773 

39,162 


20,000 

20,862 

16,703 

364 


Total 1,368,237 


1892. 


1,376,815 


1893. 


Tont. 

Tont. 

5,733 

2,662 

18,700 

18.640 

7,360 

6,750 

600,000 

621,030 

8,512 

733 

17. 165 

6.001 

3,815 

6.000 

5,514 

4,858 

10,000 

62,875 

377,417 

283(205 

91,970 

111.131 

26,637 

1,000 

7,650 

37,462 

65,828 

74,950 

8,360 

2,782 

73,227 

86.494 

26,531 

86,000 

22,455 

23,969 

4.766 

5,635 

685 

101, 728 


1.432,805 


Tons. 

7.052 

19,566 

1.025 

617, 152 

5,466 

4,036 

2.175 

13.926 

51, 830 

272, 493 

89, 702 

40,000 

11,431 

46.526 

4.111 

25.827 

26,000 

37, 156 

1,975 

4,U2 

30.296 


1,214,887 
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drrivaJs  in  calendar  year  1894. 

Steamers : 

Coastwise,  drawing  12  to  18  feet,  averace  1,500  tons *845 

Foreign,  drawing  19  to  26  feet,  average  2,500  tons 45 

For  refuse 42 

Sailing  vesseis : 

Drawing  10  feet  or  more,  average  500  tons 8,100 

Drawing  10  feet,  and  less,  average  100  tons 4, 800 

For  refuge 1,800 


A  14. 

IMPROVEMENT  OF  CHANNEL  IN  BACK   COVE,  PORTLAND,  MAINE, 

The  first  work  doue  in  Back  Cove  was  ordered  in  the  river  and  har- 
bor act  of  1872.  The  project  was  for  dredging  a  channel  in  ^^Back 
Bay"  100  feet  wide  and  8  feet  deep  at  mean  low  tide,  from  Turkeys 
Bridge  to  the  <'  Stone-shed  wharves. "  The  estimated  cost  was  $15,000. 
The  work  was  completed  in  January,  1874. 

The  act  of  August  5,  1886,  appropriated  $26,250  for  continuing  the 
improvement  of  Back  Cove.  A  survey  was  made  in  1886,  and  a  proj- 
ect adopted  having  in  view  the  straightening  and  deepening  of  the 
channel  to  a  depth  of  12  feet  at  mean  low  tide  and  to  a  width  of  300 
feet,  following  the  harbor  commissioner's  lines  along  that  part  of  the 
cove  which  borders  the  city,  a  distance  of  about  5,600  feet,  with  a 
turning  basin  at  the  upper  end.  The  estimated  cost  of  this  project 
was  $181,000,  which,  in  1888,  was  revised  in  consequence  of  a  trifling 
modification  in  the  location  and  put  at  $180,000.  This  project  is  now 
in  process  of  execution. 

The  following  appropriations  have  been  made: 

Act  of— 

June  10,  1872,  for  improvement  of  Portland  Harbor  and  Bock  Bay $45,000 

Augusts,  1886 26,250 

August  11,1888 25,000 

September  19,  1890 25,000 

July  13,  1892 20,000 

August  17,  1894 20,000 

When  work  under  the  existing  project  was  commenced  the  channel 
had  a  depth  at  low  tide  of  about  8  to  10  feet  for  about  one-half  its  length ; 
in  portions  of  the  remaining  length  the  depth  at  low  tide  did  not  exceed 
1  foot. 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1894, 
under  the  existing  project,  amounted  to  $76,5.')5.13.  At  that  date  the 
condition  of  the  work  was  as  follows:  The  channel  had  been  extended 
for  a  distance  of  about  1,400  feet  to  a  width  of  160  feet ;  about  1,400  feet 
to  a  width  of  265  feet,  and  the  remaining  length  to  a  width  of  90  feet, 
with  a  turfiing  basin  400  feet  wide,  at  the  upper  end,  all  to  the  depth 
of  12  feet  at  mean  low  tide. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1895,  were 
$22,616.27. 

Dredging  was  commenced  July  9, 1894,  under  a  contract  with  Charles 
W.  Anthony,  dated  January  11, 1894,  and  was  continued  until  the  5th 
of  the  following  November,  when  129,000  cubic  yards  of  material  had 
been  removed  and  the  contract  closed. 

*  Does  not  iuclude  a  number  of  smaller  steamers  which  ply  from  Portland  to  pojpts 
in  Casco  Bay,  3  to  14  miles  distant. 
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November  8,  1894,  work  was  commeuced  under  a  contract  made 
October  25, 1894,  with  Moore  &  Wright  for  continuing  the  dredging 
of  the  channel,  and  was  in  progress  until  November  ^,  when  opera- 
tions were  suspended  for  the  winter,  after  20,000  cubic  yards  of  material 
had  been  removed.  Operations  under  this  contract  were  resumed  May 
3, 1895,  and  were  in  progress  at  the  close  of  the  fiscal  year. 

The  condition  of  the  work  is  as  follows:  The  channel  has  been 
dredged  to  its  full  width  for  about  one- half  its  length  and  to  a  width 
of  about  180  feet  for  the  remaining  length,  all  to  the  depth  of  12  feet 
at  mean  low  tide.    A  turning  basin  400  feet  wide  has  been  dredged. 

Back  Cove  is  a  part  of  Portland  Harbor  and  is  therefore  in  the  same  collection 
dlstrici;  18  defended  by  the  same  forts,  and  the  same  light-houses  are  near  it  as  are 
given  for  Portland  Harbor. 

Money  statement. 

July  1, 1894,  balance  unexpended $19,714.87 

Amount  appropriated  by  act  of  August  17, 1894 20,000.00 

39,714.87 
June  30,  1895,  amount  expended  during  tiscal  year 22, 616. 27 

July  1, 1895,  balance  unexpended 17,098.60 

July  1, 1895,  outstanding  liabilities $530.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 16, 500. 00 

17,030.00 

July  1. 1895,  balance  available 68. 60 

{Amount  (estimated)  required  for  completion  of  existing  project 63, 750. 00 
Amount  that  can  beprotitabl^  expended  in  fiscal  ^ear  ending  June  30, 1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  antl  of  sundry  civil  act  of  March  3, 1893. 


Jbstravt  of  proposals  for  dredging  in  Back  Cove,  Portland  Harbor,  Maine,  October  15, 

1894. 


No. 


Name  and  addresH  of  bidder. 


Charles  W.  Anthony,  Fall  River,  Mass. 
Moore  &,  Wright,  Portland,  Me 


120,000  rubic  yards 
measured  luacow. 


/uS?yf^'.    A—-"- 


Cents. 
16.8 
16.5 


$20,160 
19,800 


Contract  made  with  Moore  &  Wright,  October  25.  1894. 

Abstract  of  contracts  for  improving  Back  Cove,  Portland  Harbor,  Maine,  in  force  during 
fiscal  year  ending  June  SO,  1895. 


Ko.           Name  and  address  of  contractor. 

c?nt?ac[.     ;         Subject  of  contrast. 

1 

Price  per 
cabto 
yarC. 

1     Charles  W.  Anthony,  Fall  KiA-er,  Mass*. . 

Jan.  11, 1894 
Oct.  25, 1894 

Dredging  channel 

CetU*. 
14.2 

2     Moore  Sc  Wright,  Portland,  Me 

do 

16  5 

1 

*  Contract  completed. 
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COMMERCIAL  STATISTICS. 

Receipts  and  ahipmenU. 


Articles. 

1891. 

1892. 

1893. 

1894. 

Bricks.. • .- 

Tom. 

Ton». 

Tom. 

Tom. 
350 

Coal 

11,686 

15.86rt 

035 

85,771 
19,025 

34,063 
22.652 

45, 814 

day  and  sand ........  ,r --r--T ^--,--^--^^,,--^,,^.,,^» 

20, 215 

Granite 

Wood        

125 
500 

Railroad  ties 

414 

Lumber - - - -. 

165 

Pipe 

3,050 

760 

Total 

28,089 

55,481 

59.765 

67.218 

Number  of  arrivals  in  calendar  year  1894. 

Steamers  drawing  abont  18  feet,  1,500  tons 1 

Sailing  Tesseis : 

Drawing  about  18  feet,  1,000  to  1,500  tons  each 5 

From  12  to  16  feet,  500  to  1,000  tons  each 51 

About  10  feet,  250  to  500  tons  each 39 

About  8  feet,  100  to  200  tons  each 3 

Less  than  8  feet,  less  than  100  tons  each 125 

Barges,  about  18  feet,  1,300  tons  each 4 

228 


A  15. 

IMPROVEMEN*r  OF  SAGO  RIVER,  MAINE. 

The  first  appropriation  made  for  the  improvement  of  the  Saco  River 
was  in  1827,  when  $7,000  was  appropriated  for  the  erection  of  piers, 
placing  beacons  and  bnoys,  and  removing  obstructions  at  and  near  the 
entrance  to  the  harbor.    With  the  expenditure  of  these  funds  it  appears 
that  twelve  piers  were  constructed  within  the  river,  the  object  of  which 
was  to  keep  vessels  from  drifting  on  to  the  rocks  and  ledges,  and  two 
outside  piers,  which  were  evidently  intended  for  breakwaters.    No 
further  appropriations  were  made  until  1866,  when  an  appropriation  of 
$40,000  was  made  for  continuing  the  repairs  of  piers  in  the  Saco  Biver. 
In  1866  a  plan  was  proposed  by  Mr.  George  Davidson,  of  the  Coast 
Survey,  for  the  construction  of  two  stone  piers  conducting  the  river  to 
the  sea  in  a  northeasterly  direction,  at  an  estimated  cost  of  $40,000.    In 
the  same  year  Miy.  B.  S.  Alexander,  of  the  Corps  of  Engineers,  sub- 
mitted a  plan  for  the  construction  of  a  breakwater  between  the  two  out- 
side piers,  2,915  feet  in  length,  12  feet  above  low  tide,  the  outer  face  to 
be  of  cut  granite  and  the  inner  of  rubblestone,  the  estimated  cost  of 
which  was  $192,500.    The  project  of  Major  Alexander  was  modified  at 
the  suggestion  of  Col.  George  Thom,  Corps  of  Engineers,  by  adding  to 
^  it  the  repairing  and  rebuilding  of  the  inside  piers,  the  total  cost  of  the 
'entire  project  being  estimated  at  $211,701.    The  latter  project  was 
I  approved  March  28, 1867,  with  the  condition  that  the  position  of  the 
I  breakwater  should  first  be  determined  by  a  board  of  engineers.    Such 
I  a  board,  consisting  of  Major  Casey,  Lieutenant-Colonel  Thom,  and  Col. 
\  H.  Bache,  approved  the  location  proposed  by  Major  Alexander,  Corps 
of  Engineers.    The   estimated  cost  was  subsequently  increased  to 
$270,000,  and  in  1868  to  $320,000. 

The  proje^jt  in  1868  was  the  construction  of  the  breakwater  at  the 
mouth  of  the  river,  the  removal  of  sunken  rocks,  and  the  rebuildiug  of 
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some  of  the  most  importanl  piers  in  the  river.  The  coping  or  paving 
of  the  outer  slopes  of  the  breakwater  was  afterwards  dispensed  with, 
and  some  of  the  other  work  was  apparently  done  at  a  lower  cost  than 
the  estimat-es,  so  that  the  entire  project  was  completed  in  1873  at  a  total 
cost  of  $169,275. 

Nothing  more  was  done  from  1873  to  1882.  In  the  latter  year  a 
resnrvey  of  the  breakwater  was  ordered  by  act  of  Congress.  This  sur- 
vey was  made  in  1883  under  direction  of  Colonel  Blunt,  Corps  of 
Engineers,  and  an  estimate  submitted  for  extending  the  breakwater 
out  to  Sharps  Ledge,  raising  and  repairing  the  one  in  existence,  con- 
Btructing  another  of  less  height  on  the  south  side  of  the  entrance, 
and  for  dredging.  The  total  estimated  cost  of  the  improvement  was 
$356,000.  The  resnrvey  showed  that  the  breakwater  did  not  prevent 
the  accumulation  of  sand  on  the  south  side  of  it,  so  that  the  bar  had 
again  become  an  obstruction. 

In  1884  an  appropriation  of  $15,000  was  made  for  improving  break- 
water at  mouth  of  Saco  River  and  repairs  to  same.  This  was  a  single 
item  in  the  foregoing  estimate,  and  the  improvements  and  repairs  sug- 
gested were  estimated  to  cost  $70,000,  so  that  the  project  for  improve- 
ment at  the  mouth  of  the  nver  became  repairing  and  raising  the 
existing  breakwater  to  a  height  of  15  feet  above  mean  low  tide  and  a 
width  of  12  feet  on  top. 

The  same  act  of  Congress  that  made  an  appropriation  for  the  break- 
water ordered  a  preliminary  examination  and  survey  of  Saco  River. 
A  report  of  this  survey  was  submitted  October  16, 1886,  and  a  project 
for  improving  the  navigation  of  the  river  proper  from  its  mouth  to  the 
towns  of  Saco  and  Biddefbrd,  at  an  estimated  cost  of  $50,000,  was  sug- 
gested. This  amount  was  expected  to  give  a  continuous  channel  of  6 
feet  at  mean  low  tide  to  the  head  of  navigation  from  the  bar. 

In  1886  two  appropriations  were  made,  one  for  the  river  proper  and  the 
other  for  the  repair  and  completion  of  the  breakwater.  The  same  was 
done  in  1888.  In  1889  the  engineer  recommended  that  the  two  projects 
be  combined  in  one.  The  revised  estimate  of  the  cost  of  the  two  was 
then  put  at  $185,000— $30,000  to  complete  the  breakwater  and  $156,000 
to  give  6  feet  at  mean  low  tide  from  the  sea  to  Biddeford  and  Saco,  at 
the  head  of  navigation.  This  estimate  included  the  construction  of  a 
jetty  on  the  south  side  of  the  mouth  of  the  river.  The  appropriation 
made  in  1890  was  understood  to  be  for  continuing  work  on  tiie  combined 
project. 

The  followiug  appropriations  have  been  made: 

Hftrch  2, 1827,  for  piers,  buoys,  and  remoYing  obstructions  at  and  near  en- 
trance   $7,000 

June  23, 1866,  for  repairing  piers 40,000 

March  2, 1867,  Tor  improving  river 40,000 

July  25,  1868,  for  improving  river 20,000 

April  10, 1869,  for  improving  river 22,275 

July  11.  1870,  for  improving  river 10,000 

March  8,  1871,  for  improving  river 15,000 

June  10, 1872,  for  improving  river 15,000 

July  6, 1884.  for  breakwater 15,000 

Augusts,  1886,  for  breakwater 12,500 

Augusts,  1886,  for  improving  river 12,600 

August  11,  1888,  for  breakwater 12,500 

August  11, 1888,  for  improving  river 10,000 

September  19, 1890,  for  improving  river,  including  breakwater  and  Jetty 65, 000 

July  13, 1892,  for  improving  river,  including  breakwater 25, 000 

August  17, 1894,  for  improving  river,  including  breakwater 10, 000 

Total 331,775 
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The  total  expenditares  on  both  river  and  breakwater  up  to  Jane  30. 
1894,  were  $307,061.82. 

The  river  before  the  improvement  was  begun  wa9  obstructed  at  its 
mouth  by  a  bar  on  which  there  was  only  about  2  feet  of  water  at  low 
tide,  though  much  of  the  river  was  deeper,  and  by  ledges  and  bowlders. 
The  swift  currents  also  tended  to  sweep  vessels  on  the  rocks  and  ledges. 

The  expenditures  to  June  30, 1894,  resulted  in  removing  the  danger- 
ous ledges;  constructing  piers  against  which  vessels  could  touch  with- 
out danger  of  damage;  in  deepening  the  channel  at  Little  Islands,  Cow 
Island,  and  Factory  Island*  by  dredging,  ledge  excavation,  and  the 
establishment  of  contraction  works;  (he  construction  of  a  substantial 
breakwater  on  the  north  side  of  the  entrance,  and  the  constructioa  of 
a  jetty  to  contract  the  channel  way  on  the  south  side. 

The  expenditures  during  the  fiscal  year  ending  June  30^  1895,  have 
been  $13,950.39. 

In  July,  1894,  a  contract  was  made  with  Moore  &  Wright  for  dredg- 
ing the  channels  at  Factory  Island  and  at  and  near  Cow  Island,  Work 
was  commenced  early  in  July,  and  by  the  last  of  August  44,175  cubic 
yards  of  material  had  been  removed,  completing  the  contract,  and  giv- 
ing the  full  depth  of  6  feet  at  mean  low  tide. 

A  contract  was  made  March  9, 1895,  with  William  S.  White,  of  Bock- 
land,  Me.,  for  raising  the  places  in  the  jetty  where  it  had  settled,  and 
for  raising  the  inner  end  of  the  breakwater,  or  north  jetty,  to  full 
section.  The  contractor  commenced  late  in  April,  1895,  and  the  work 
was  in  progress  at  the  close  of  the  fiscal  year. 

The  channel  through  the  bar  at  the  mouth  has  deepened  since  the 
construction  of  the  jetty,  and  it  is  expected  that  the  depth  will  be 
maintained. 

Saco  River  is  ia  the  colleotion  district  of  Saco,  Me.,  of  which  Saco  is  the  port  of 
entry.    The  nearest  light-house  Is  Wood  Island. 

Money  statement, 

Julv  1,  1894,  balance  unexpended $14,718.18 

Amountappropriatedby  act  of  August  17,  1894 :..     10,000.00 

24,713.18 
June  30, 1895,  amount  expended  during  fiscal  year ' 18, 950. 39 

July  1, 1895,  balance  unexpended 10,762.79 

July  1,  1895,  outstanding  liabilities $464.29 

Julv  1,  1895,  amount  covered  by  uncompleted  contracts 6, 357. 15 

6,821.44 

July  1,  1895,  balance  available 3,941.35 

{Amount  (estimated)  reanired  for  completion  of  existing  project 62, 500. 00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  en  din  jf  June  30, 1897  40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  anax>f  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  placing  stone  in  hreakicater  and  in  jeitff,  mouth  of  Saco  Riverj 

Maine,  Februm^y  18,  1896, 


Ko. 


1 


Name  and  address  of  bidder. 


Joseph  F.  Ciirif ,  Chebeafrne,  Me 

2  Of eorge  Willett  Andrews,  Biddeford,  Me. 

3  William  S.White,  Rockland,  Me 

4  Hamilton  &,  Cleaves,  Portland,  He 


10,000  tons  stone  for 
breakwater  and  Jetty. 


^ton.^*'    Anumnt. 


$1.25  $12,500 

1.13  u,aoo 

.00  I  9,000 

1.04  10,400 


Contract  made  with  William  S.  White  March  9,  1895.      Digitized  by  GoOqIc 
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Abstract  of  contracts  for  improving  Saeo  BUer,  Maine,  in  for^  during  fiscal  year  ending 

June  SO,  1895, 


No. 

Name  and  address  of  contractor. 

Date  of  con- 
tract 

Subject  of  contract. 

Prioe. 

1 
2 

Moore  6c  Wright,  Portland,  Me.*... 
William  S.  Whito,  Rockland,  Me. . . . 

July  7,18M 
Mar.  9. 1885 

J>red£lng  channel  near  Biddeford 

auuCow  Island. 
Placing  stone  on  breakwater  and 

jetty  at  mouth  of  river. 

C0nta. 

;90 

*  Contract  completed. 


t  Per  cnbic  yard 


:  Per  ton. 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments. 


4rticlep. 


1891. 


Bricks 

Coal 

Cement  and  lime... 

Iron 

Lnmber 

Molding  sand 

Powder  and  ashes. 

Rooflne  gravel 

Phosphate , 


6.000 

40,724 

485 

1.884 

80 

480 

92 

220 


Total  . 


49,765 


1802. 


1893. 


Tons. 
6,100 


972 
120  '. 
250  I 


Tons. 
9,700 

48.962 
249 
453 


272 


40 


101 


1894. 


Tons. 

9,840 

35,780 

1,056 

236 

67 

278 


47.108  ,      59,765  '.        47.350 


III  calendar  year  1894, 157  vessels  arrived;  average  draft,  Hi  feet;  tonnage,  27,632 
tons. 


A  i6. 

IMPROVEMENT  OF  BELLAMY  RIVEB,  NEW  HAMPSHIRE. 

The  Bellamy  River  to  the  head  of  navigation  is  a  tidal  branch  of 
Great  Bay,  wnich  empties  into  the  Piscataqua  River  at  Dover  Point, 
4  miles  above  the  bridge  at  Portsmouth,  N.  H.  At  low  water  the  chan- 
nel of  the  river  is  too  shoal  for  any  navigation  except  for  a  short 
distance  from  its  mouth.  The  distance  over  which  improvements  are 
projected  is  about  2^  miles. 

A  survey  was  made  of  the  Bellamy  River  in  1887  and  a  project  of 
improvement  suggested  at  an  estimated  cost  of  628,000,  which  was 
increased  in  1891  to  $35,000.  The  project  is  to  secure  a  channel  50  feet 
wide  and  5  feet  deep  at  mean  low  tide  from  the  month  of  the  river  up 
to  Sawyer's  Mill  at  Dover.  The  rise  and  fall  of  the  tide  being  about 
7  feet,  a  high-water  navigation  of  12  feet  will  be  secured. 

The  above  project  was  adopted  in  1888,  and  its  execution  is  now  in 
progress. 

The  following  appropriations  have  been  made: 

August  11, 1888 $10,000 

September  19, 1890 10,000 

July  13,1892 7,500 

August  17, 1894 7,500 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1894,  have  been  $19,681.61.  These  expenditures  have  resulted  in  giv- 
ing a  channel  from  the  mouth  of  the  river  up  to  about  1  mile  above 
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Eobert's  brickyard  50  feet  wide  and  6  feet  deep  at  low  tide.    In  other 
words,  about  1  mile  was  added  to  the  navigable  part  of  the  river. 

The  expenditures  daring  the  fiscal  year  ending  June  30, 1895,  were 
$11.60.    There  were  no  operations. 

Proposals  for  dredging  were  opened  February  18, 1895,  but  the  prices 
being  high  the  bids  were  rejected. 

The  work  was  readvertised,  and  the  bids  opened  April  15, 1895.  A 
contract  was  made  with  Oolumbian  Dredging  Company,  of  East  Boston, 
Mass.,  at  23  cents  per  cubic  yard,  the  work  to  be  done  during  the 
present  season. 

Money  statement. 

July  1, 1894,  balance onexpended $7,818.39 

Amount  appropriated  by  act  of  August  17,1894 7,500.00 

15, 318. 39 
June  30, 1895,  amount  expended  during  fiscal  year 11. 60 

July  1,  1895,  balance  unexpended 15,306.79 

July  1,  1895,  outstanding  liabilities $50.00 

July  If  1895,  amount  covered  by  uncompleted  contracts 13, 800. 00 

13,850.00 

July  1, 1895,  balance  available 1,456,79 


AUtrad  of  propoaaUfor  dredging  %h  Bellamy  Biver,  New  Hampshire,  February  18, 1895. 


No. 


Kame  and  addresa  of  bidder. 


Angnattis  R.  Wright.  Portland,  Me. 
Augaatas  B.  Martin,  Boston,  Maas. 


70,000  cubic  yards, 
meaanred  in  acow. 


Genu. 


344       $24,150 
29  I        20.  ."too 


All  bids  rejected  as  being  too  high. 

Aheiraci  of  proposals  for  dredging  in  Bellamy  Biver,  New  Hampshire,  April  15, 1895, 


No. 


Kama  and  addreas  of  bidder. 


Colambian  Dredging  Co.,  Eaat  Boaton,  Maaa. . 
A.  B.  Martin.  Boaton,  Maaa , 


70,000  cubic  yarda, 
meaanred  in  aoow. 


J^r^AnHHmt 


OetitM. 


27 


$16. 100 
18,900 


Contract  made  with  Columbian  Dredging  Company  April  26, 1895. 


COMMERCIAL  STATISTICS. 

Beoeipts  and  shipments  in  1894. 

Tone. 

Apples 19 

Bricks 11,400 

Wood i 1,250 

Total 12,669 

No  record  of  vessels  arriving  and  departing. 
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A  17. 

IMPROVEMENT  OF  COCHECO  RIVER,  NEW  HAMPSHIRE. 

The  Oocheco  River  is  a  branch  of  the  Piscataqua,  which  empties  into 
the  sea  at  Portsmouth,  !N.  H.  Dover  is  the  head  of  navigation,  and 
here  the  mean  rise  and  fall  of  tides  is  aboat  7  feet. 

From  Dover  to  the  Lower  Narrows,  a  distance  of  about  1 J  miles,  the 
river  was  much  obstructed  by  bowlders,  ledges,  and  shoals,  the  depth 
of  water  being  only  from  6  inches  to  2  feet  at  mean  low  tide.  Appro- 
priations amounting  to  $10,000  were  made  as  early  as  1836  and  1837 
"for  deepening  the  channel  of  the  Cocheco  branch  of  the  Piscataqua, 
leadihg  into  Dover  Harbor,"  but  the  records  do  not  show  what  work 
was  accomplished. 

The  first  regular  project  for  the  improvement  of  the  river  was  based 
OB  an  examination  made  in  1870,  and  consisted  in  making  a  channel 
not  less  than  40  feet  wide  and  4  feet  deep  at  mean  low  tide  from  the 
Lower  Narrows  up  to  Collins's  Wharf,  at  the  head  of  the  Upper  Nar- 
rows.   The  estimated  cost  of  the  project  was  $45,000. 

Subsequently,  more  accurate  and  extended  surveys  having  shown  the 
practicability  of  extending  the  improvement  up  to  Packets  Landing 
and  thence  to  make  a  channel  2  feet  deep  at  low  tide,  corresponding  to 
9  feet  at  high  tide,  and  a  width  of  30  feet  up  to  the  bridge  at  the  head 
of  navigation,  the  estimate  was  increased  to  suit  the  latter  project  to 
$85,000.  This  sum  was  appropriated  between  1871  and  1878,  and  by 
1879  all  the  improvements  at  that  time  contemplated  were  completed. 

These  improvements  opened  up  a  large  commerce,  employing  large 
vessels  where  formerly  flatboats  had  been  used*  Owing  to  the  abrupt 
turns,  however,  in  the  channel  at  the  Lower  Narrows  these  vessels  had 
difficulty  in  passing  that  place.  The  larger  vessels  that  came  into  use 
required  a  wider  jand  .deeper  channel. 

A  new  project  was  therefore  adopted  providing  for  making  a  cut-ofiF 
channel  through  Alleys  Point,  with  straight  connecting  channels  above 
and  below,  and  widening  to  60  feet,  and  deepening  to  5  feet  the  exist- 
ing channels  throngh .  Trickeys.  and. Clements  Point  shoals;  $28,000 
was  appropriated  and  expended  in  making  the  "cut-off"  through 
Alleys  Point.  The  other  work  of  blasting  and  removing  rock  and 
dredging  in  the  upper  portions  of  the  river  was  estimated  to  cost  $47,000 
more.    This  second  project,  waa  completed  in.  1888. 

The  act  of  August  11, 1888,  ordered  another  survey  to  be  made  of  the 
river.  The  report  of  this  survey  is  dated  December  14,  1889.  The 
large  increase  in  trade  seemed  to  justify  still  further  improvement  of 
the  river,  and  accordingly  a  new  project  was  submitted,  suggesting  an 
improvement  that  looks  to  obtaining  a  channel  depth  of  7  feet,  increas- 
ing to  1i  feet  in  rock,  the  channel  to  have  a  minimum  width  of  50  feet 
where  confined  in  rock,  increasing  to  60  and  75  feet  where  the  material 
is  less  expensive  to  remove.  This  last  project  is  estimated  to  cost 
$175,000. 

The  following  appropriations  have  been  made  for  the  improvement  of 
this  river: 

Jiily4,1836 $5,000  J  Aujfuat  2, 18S2 $28,000 


March  3, 1837 5,000 

March  3, 1871 10,000 

Jnne  10,1872 : 10,000 

March3,1873 10,000 

June  23,1874 10,000 

March  3, 1875 25,000 

Augnst  14, 1876 14, 000 

June  18, 1878 6,000 


July  5, 1884 28,000 

August  5, 1886 10,000 

August  11, 1888 9,000 

September  19, 1890 25,000 

July  13, 1892 15,000 

August  17,  1894 15,000 
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The  total  expenditures  on  the  improvement  of  the  river  up  to  June 
30,  1894,  have  been  $195,018.68.  These  expenditures  have  resulted 
in  giving  a  channel  through  the  rocky  bed  of  the  river  5  feet  deep  and 
40  feet  wide  in  the  narrowest  parts,  where  before  the  depth  was  only 
from  6  inches  to  2  feet.  The  upper  end  of  the  channel  at  Dover  has 
been  deepened  to  7  feet  at  mean  low  tide  for  a  length  of  1,200  feet,  with 
widths  varying  from  100  to  140  feet.  Portions  of  the  channel  above 
and  below  Clements  Wharf,  of  a  total  length  of  600  feet,  have  also 
been  dredged  to  the  same  depth. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1895,  have 
been  $14,099.09. 

At  the  date  of  the  last  Annual  Eeport  work  was  in  progr^s  under  a 
contract  with  Rogers  &  Fitzpatrick  for  excavation  of  ledge  in  the 
Upper  Narrows.  The  contra<!t  was  completed  early  in  Deceiiu)er,  1804, 
when  2,078.86  cubic  yards  had  been  removed,  completing  about  350  feet 
of  the  channel  through  the  Upper  Narrows  to  the  full  projected  width 
and  depth. 

Proposals  for  continuing  the  ledge  excavation  at  the  Upper  Narrows, 
under  the  appropriation  of  1894,  were  opened  February  18, 1895,  and  a 
contract  was  made  with  Andrew  W.  Bryne,  of  West  Medford,  Mass., 
at  $6.20  per  cubic  yard,  about  2,400  cubic  yards  to  be  taken  out  and  the 
work  to  be  finished  by  the  close  of  the  present  working  season. 

The  contractor  began  work  in  April,  1895,  and  by  the  close  of  the 
fiscal  year  had  made  considerable  progress  in  drilling  and  blasting, 
though  none  of  the  material  had  been  actually  removed. 

The  improvements  in  the  navigation  of  the  Cocheco  have  been  of 
great  benefit  to  the  i)eople  of  Dover  and  the  vicinity. 

Money  statement 

July  1,1894,  balance  unexpended $14,d81.32 

Amount  appropriated  by  act  of  August  17,  1894 15^000.00 

29,981.32 
June  30, 1895,  amount  expended  during  fiscal  year  14, 099. 09 

July  1,1895,  balance  unexpended 15,882.23 

July  1, 1895,  outstanding  fiabilities $200.00 

July  1, 1895,  amount  covered  bv  uncompleted  contracts 14, 880. 00 

15,080.00 

July  1,1895,  balance  available 802.23 

{Amount  (estimated)  required  for  completion  of  existing  project 120, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  Hue  30,1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ab9iraot  of  proposals  for  removal  of  ledge  in  Cocheco  River,  New  Hampshire,  Fehruarjf 

18,  1895, 


No. 


Kame  and  address  of  bidder. 


John  J.  Fitfpatrick,  Plattsburg.  K.  T 

Robert  H.  Rogers,  Plattsburg.  N.  Y 

Columbian  DredgingCo., Eaftt  Boston,  Mass. 

Andrew  \V.  Bryne,  west  Medford,  Mass 

George  Willett  Andrews.  Biddeford,  Me 

Townsend  &.  Johnston,  Somers  Point,  K.  J... 


2,000  cnblo  yards 
ledge  in  plaoe. 


Price  per 
cable  yard 


17.73 
7.16 
7.30 
6.20 
7.73 
9.47 


Amount. 


$15,400 
14,300 
U.600 
12.400 
15,460 
18,940 


Contract  made  with  Andrew  W.  Bryne,  March  2,  1895.  C^OOoIf 
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Ab$iraei  of  contracts  for  improving  Cocheco  Riter,  Xew  HampBhirCj  in  force  during  fiscal 

year  ending  Jnne  SO^  1895, 


No. 

Kurne  and  addrees  of  oontFMtM'. 

Date  of 
contract. 

Snlidect  of  contract. 

Price  per 
cubic 

j-ard  in 
place. 

1 
2 

Rocera  6i  Fltzp«trfck,  PlattsUipg, 

AndTew  W.  Btyne,  West  Medford, 
Mass. 

Mar.  20, 1804 
Mar.  2.1895 

Kemoral  of  ledge  In  Upper  Nar-           $6. 44 

rows. 
do «.20 

*  Contract  completed. 


COMMKllCIAL  STATISTICS. 

Beceipte  and  ahipmenta. 


Articles. 


1891. 


1892. 


Apples  . 
Ashes .. 


Tom. 
150 


Tons. 


Brick. 

Coal 

Cement,  lime,  and  plaster. 
General  mercbandise..... 

Iron 

Iivmber 

Phosphate 

Sand  (molding) 

Wood T 


40,056 

26,656 

1,810 


40.000 

27.855 

1,950 


1,500 
150 
100 


1,600 
150 
80 


Tons. 


31,500 

29.983 

2,025 

200 


3,000 
225 


Total 70,662        71,785 


66.938 


1894. 


Ton*. 

130 

105 

81.000 

24.780 

8,500 

1,500 


2.000 
250 
150 

5,000 


66  415 


reseele  arriving  in  calendar  year  1894, 

Sailing  yessels,  coastwise : 

400  to  500  tons  each 30 

Less  than  400  tons  each 66 

Steam  tugs 3 

Barges 1 


A    i8. 


HARBOR  OF  REFUGE  AT  LITTLE  HARBOR,  NEW  HAMPSHIRE. 

At  the  instance  of  members  of  the  Marine  Society  and  the  Board  of 
Trade  and  other  citizens  of  Portsmouth  a  survey  of  this  harbor  was 
made  in  1882  by  Col.  George  Thom,  Corps  of  Engineers.  The  improve- 
ment desired  at  that  time  was  to  have  the  channel  of  entrance  opened 
to  a  depth  of  9  feet  at  mean  low  tide  for  a  width  of  100  feet  and  to 
have  the  inner  basin  enlarged  to  a  width  of  300  feet  for  a  length  of 
about  700  feet  and  the  dredged  channel  and  basin  protected  by  a  rub- 
blestone  breakwater.    The  estimated  cost  of  the  project  was  $33,000. 

The  act  of  Congress  of  July  5, 1884,  directed  a  preliminary  exami- 
nation and  survey  to  be  made  with  a  view  to  its  improvement  as  a 
harbor  of  refuge*    The  examination  was  made  in  the  latter  part  of  the 
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year  1884,  and  an  enlarged  project  submitted  for  the  improvement,  the 
estimated  cost  of  which  was  $150,000.  The  former  project  was  not 
regarded  by  the  district  engineer  as  sufficient  to  accomplish  satisfac- 
tory results,  and  the  latter  he  regarded  as  too  costly  to  justify  the  Gov- 
ernment ifi  undertaking  it.  The  former  project,  however,  was  adopted 
in  1886,  and  its  execution  entered  upon. 

In  1887  the  engineer  recommended  that  the  project  be  enlarged,  as 
the  old  project  did  not  seem  to  meet  the  needs  of  those  interested.  A 
new  project  was  therefore  suggested^  providing  for  the  construction  of 
two  breakwaters,  one  on  the  north  side  and  the  other  on  the  south  side 
of  the  entrance,  and  the  dredging  of  an  anchorage  behind  them  of 
about  49  acres  to  a  depth  of  12  feet  at  mean  low  tide.  The  estimated 
cost  of  the  enlarged  project  was  $235,000,  and  the  act  of  1888  made  an 
appropriation  of  $20,000  for  the  work  on  the  enlarged  plan. 

In  October,  1894,  after  the  breakwaters  had  been  completed  and  a 
part  of  the  dredging  accomplished,  the  project  was  amended  by  reduc- 
ing the  area  of  the  anchorage  to  be  dredged  to  about  40  acres  instead 
of  49.  At  the  same  time  the  estimate  was  revised,  and  the  cost  of  the 
entire  work  placed  at  $145,000. 

Before  the  improvement  was  undertaken  the  depth  of  water  in  the 
harbor  was  only  about  6  feet  at  low  tide  and  the  anchorage  was  small 
in  area  and  exposed  to  the  ftill  force  of  the  sea,  which  is  heavy  when 
the  winds  are  strong  from  the  northeast.  The  object  of  the  improve- 
ment is  to  form  a  harbor  of  refuge  for  small  coasters  and  other  vessels 
that  get  caught  outside  and  are  unable  to  get  into  the  harbor  of  Ports- 
mouth on  account  of  the  strong  ebb  tide  which  sets  out  to  sea.  It  is 
said  that  a  number  of  wrecks  have  occurred  which  need  not  have  hap- 
pened if  such  a  harbor  had  been  in  existence. 

The  following  appropriations  have  been  made: 

AiiKn8t5,1886 $10,000 

August  11, 1888 20,000 

September  19,  1890 40,000 

July  13,  1892 30,000 

August  17, 1894 10,000 

The  total  exi>enditures  up  to  June  30, 1894,  were  $89,509.78.  At  that 
date  the  breakwater  on  the  south  side  of  the  entrance  had  been  com- 
pleted, the  construction  of  the  breakwater  on  the  north  side  of  the 
entrance  was  in  progress  under  contract,  and  a  channel  300  feet  wide, 
9  feet  deep  at  mean  low  tide  for  100  feet  of  its  width  and  12  feet  deep 
for  the  remaining  width,  had  been  dredged. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1895,  have 
been  $0,231.34. 

At  the  date  of  the  last  annual  report  the  construction  of  the  break- 
water on  the  north  side  of  the  entrance  was  in  progress  under  a  con- 
tract with  William  S.  White.  The  work  was  completed  early  in  the 
following  October. 

February  18,  1895,  proposals  for  continuing  the  dredging  of  the 
anchorage  area  were  opened,  and  a  contract  was  made  with  A,  K* 
Wright,  of  Portland,  ]Vre.*  at  16  cents  per  cubic  yard.  The  contractor 
began  dredging  June  8,  lo95,  and  the  work  was  in  progress  at  the  close 
of  the  year. 

There  is  no  commerce,  properly  considered  as  such,  in  Little  Harbor. 
The  work  is  intended  as  a  harbor  of  refuge,  and  has  already  been  used 
in  cafies  of  necessity  by  small  coasters. 
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Money  statement, 

July  1 ,  1894,  balance  unexpended $10, 490. 22 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 

20,490.22 

June  30,  1895,  amount  expended  during  fiscal  year 9, 231. 34 

July  1, 1895,  balance  unexpended 11,258.88 

July  1,  1895, outstanding  liabilities $200.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 10, 000.  (>0 

10,200.00 

July  1, 1895,  balance  available " 1,068.88 

{Amount  (estimated)  required  for  completion  of  existin^jp  project 35, 000. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


JhBtr€ict  of  proposals  for  dredging  in  JAttle  Harhor,  New  Hampshire^  February  18 y  1895, 


So, 


Kame  and  address  of  bidder. 


Colnmbian  Dredging  Co.,  East  Boston,  Mass. 

Augustas  R.  Wright 

Charles  H.  Sonther,  Boston,  Mass 

Colombia  Dredging  Co.,  Fall  River,  Mass 


80,000  cnbic  yards 
dredging. 


Prioeper 

cubic  yard    Amount, 
in  scow.    I 


Genu. 
24 
16 
19J 
20A 


$19,200 
12,800 
15.900 
16,240 


Contract  made  with  Augustus  R.  Wright  March  4,  1895. 

Ahstraoi  of  contracts  for  improving  Little  Harhor,  New  Hampshiref  in  force  during  fieoal 

year  ending  June  SO,  1896. 


Vo, 

Name  and  address  of  contractor. 

Date  of 
contract. 

1 
2 

WflUam  S.  White,  Rockland,  Me.  * . 
Augustus  R.  Wright.  Portland,  Me. 

Mar.  19, 1884 
Mar.  4,1895 

Suhjeot  of  contract. 


Construction   of  brealcwater  at 

Jerrys  Point. 
Widening  dredged  area  within  the 

harbor. 


Price. 


t$1.86 
t.l6 


*  Contract  completed. 


t  Per  ton,  for  stone. 


I  Per  cubic  yard,  for  dredging. 


(The  harbor  being  for  refuge  only,  there  is  no  commerce  belonging  to  or  arriving 
thereat  worthy  of  note.) 


A  ig. 


PRELIMINARY  EXAMINATION  OF  GLEN  COVE  HARBOR,  MAINE. 
[Printed  in  House  Ex.  Doc.  No.  47,  Fifty •  third  Congress,  third  session.] 

Office  of  the  Chief  of  ENaiNEERS, 

United  States  Army, 

Washingtony  I),  (7.,  December  i,  1894. 

Sm:  I  have  the  honor  to  sabmit  the  aeoompanying  copy  of  report  of 

October  13,  1894,  by  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers,  of 

the  results  of  a  preliminary  examination  of  Olen  Cove  Harbor,  Maine, 
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or  Clam  Gove^  as  it  is  generally  called,  made  to  comply  with  the  reqaire- 
ments  of  the  river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Lieutenant-Oolonel  Hains,  concurred  in  by  this 
oflace,  that  the  locality  is  not  worthy  of  improvement  by  the  General 
Government. 

Very  resi>ectfully,  your  obedient  servant, 

Thos.  Lincoln  Gabby, 
^rig.  0€n.j  Chief  of  Engineers, 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  peter  0.  hains,  corps  of  engineibrs. 

United  States  Enoinebr  Office, 

Portland^  Me.,  October  13, 1894. 

General:  In  compliance  with  requirements  of  Department  letter 
of  August  20, 1894, 1  have  made  a  preliminary  examination  of  Glen 
Cove  Harbor,  Maine,  and  have  the  honor  to  submit  the  following  report: 

Glen  Cove  Harbor,  so  called,  or  Clam  Cove,  as  it  is  generally  called 
and  named  on  the  Coast  Survey  charts,  is  formed  by  an  indentation  in 
the  line  of  the  west  shore  of  Penobscot  Bay.  It.  is  situated  about  2} 
miles  from  the  center  of  Rockland  on  the  south,  and  about  3  miles  fh>m 
Bockport  on  the  north.  The  name  harbor  can  hardly  be  applied  to 
this  small  sheet  of  water,  less  than  1,000  feet  wide  and  not  much  more 
in  length.  Nearly  one-balf  its  area  is  dry  at  low  tide,  and  it  is  wholly 
exposed  to  the  sweep  of  the  northeast  winds  across  Penobscot  Bay. 

Bockland  and  Bocki)ort  are  both  sheltered  harbors;  the  latter  is  a 
natural  harbor  in  such  winds,  and  the  former  is  made  so  by  a  break- 
water constructed  at  great  expense  by  the  Government. 

The  Rockland,  Thomaston  and  Camden  Street  Railroad  passes  close 
along  the  west  shore  of  the  cove,  and  a  iK)wer  house  for  operating  the 
same  is  established  there. 

The  improvement  desired  is  the  dredging  of  a  channel  of  approach 
from  the  deep  water  outside  to  the  wharf  of  the  Rockland,  Thomaston 
and  Camden  Street  Railroad  Company,  and  the  Knox  Gas  and  Electric 
Light  Company.  Those  companies,  it  is  said,  consume  a  large  quantity 
of  coal,  which  is  at  the  present  time  landed  in  Rockland  and  trans- 
ported by  teams  to  the  power  station  established  on  the  shore  of  the 
cove.  It  is  claimed  that  only  light-draft  vessels  can  reach  the  wharf, 
and  that  it  is  impracticable  to  do  a  mercantile  business  while  the  har- 
bor remains  in  its  present  condition  as  respects  depth  of  water.  This 
is  no  doubt  true.  Only  vessels  of  very  light  draft  can  reach  their  wharf, 
but  that  was  well  known  at  the  time  it  was  built.  The  cove  has  not 
filled  up  since  the  wharf  was  constructed. 

That  any  manufacturing  establishments  would  grow  up  in  case  the 
cove  was  deepened  is  very  doubtfiil,  notwithstanding  any  surplus  of 
power  that  the  electric  company  may  have  to  dispose  of.  The  country 
back  of  the  cove  is  not  suited  to  agriculture,  and  though  a  good  lime- 
stone is  found  only  a  few  miles  back,  the  proximity  of  the  two  towns 
of  Rockland  and  Rockport  would  not  warrant  us  in  expecting  any 
development  of  the  manufacture  and  shipment  of  lime  from  this  cove. 

If  a  harbor  were  constructed  a  breakwater  to  protect  it  would  also 
be  needed.  In  my  opinion  the  harbors  of  Rockland  and  Rockport  aiford 
all  the  facilities  that  general  navigation  now  calls  for,  and  it  is  far  more 
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important  that  the  Oovemment  should  concentrate  its  appropriations 
on  the  important  work  of  completing  the  breakwater  at  Bocklaud  and 
otherwise  improving  it  There  is  a  large  commerce  at  the  latter  place, 
and  there  can  be  no  question  of  the  advisability  of  the  Government 
expending  money  on  its  improvement. 

The  Bockland,  Thomaston  and  Oamden  Street  Railroad  Company 
and  the  Knox  Gas  and  Electric  Light  Company  would  be  the  sole 
beneficiaries  at  this  time  of  any  improvement  in  Glen  Cove,  and  in  my 
opinion  it  would  be  more  economical  for  the  Government  to  extend  their 
wharf  out  to  deep  water  than  to  bring  deep  water  up  to  the  wharf  by 
dredging. 

For  the  above  reasons  I  am  of  the  opinion  that  Glen  Cove  Harbor, 
Maine/ is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut.  Coly  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


A   20. 

PRELIMINARY  EXAMINATION  OF  ROYALS  RIVER,  MAINE 
[Printed  in  Hooee  Ex.  Doo.  No.  20,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  December  i,  1894. 
Sir:  I  have  the  honor  to  submit  the  inclosed  copy  of  report,  dated 
October  15, 1894,  by  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  Royals  Eiver,  from  the 
Tillage  of  Yarmouth  to  Casco  Bay,  Maiue,  made  to  comply  with  require- 
ments of  the  river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Lieutenant-Colonel  Hains  that  the  locality  is 
worthy  of  improvement  by  the  General  Government  to  the  extent  of 
giving  a  navigable  depth  of  7  feet  at  mean  low  tide,  which  corresponds 
to  a  high-tide  depth  of  about  16  feet,  and  that  the  survey  necessary  for 
preparation  of  plan  and  estimate  of  improvement  will  cost  $800. 
I  concur  in  his  views. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Portland^  Me.y  October  15^  1894. 
General:  In  compliance  with  requirements  of  Department  letter  of 
August  20,  1894,  I  have  made  a  preliminary  examination  of  Eoyals 
Eiver,  from  the  village  of  Yarmouth  to  Casco  Bay,  Maine,  and  have 
the  honor  to  submit  the  following  report: 
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Eoyals  Kiver  is  a  small  stream  with  a  narrow  and  crooked  channel 
at  low  tide.  The  village  of  Yarmouth  is  located  at  the  head  of  naviga- 
tion, aboat  11  miles  northeast  of  Portland,  Me.,  and  has  a  popalatioti 
of  about  2,600,  There  is  a  pulp  mill,  a  cotton  mill,  an  electric  power 
plant,  and  a  sawmill  located  on  the  stream,  within  the  limits  of  the  vil- 
lage, which,  together,  give  employment  to  about  400  or  500  persons. 
The  pulp  mill  alone  employs  over  200. 

The  consumption  of  coal  and  other  raw  material  for  making  pulp  is 
quite  large.  Supplies  for  these  mills  are  for  the  most  part  received  by 
rail,  two  railroads — the  Maine  Central  and  the  Grand  Trunk-^passing 
through  the  town,  but  large  quantities  of  wood  for  pulp,  as  well  as 
coal  and  other  supplies,  would  come  by  water  if  the  facilities  of  navi- 
gation were  improved.  The  navigable  depth  of  water  to  be  found  in 
the  chaunel  at  the  present  time  up  to  the  village  of  Yarmouth  is  less 
than  5  feet  (about  4^)  at  mean  low  tide,  but  for  the  greater  part  of 
the  distance  the  depth  exceeds  this  by  several  feet.  The  dredging 
of  a  few  shoal  places  would  thus  add  to  the  navigable  depth  of  the 
entire  length  of  the  river.  The  mean  rise  and  fall  of  tide  is  about  9 
feet  In  spring  tides,  however,  the  rise  and  fall  is  greater.  With  a 
mean  rise  of  9  feet,  vessels  drawing  about  14  feet  can  reach  the  town 
from  Casco  Bay  at  high  tide,  and  a  moderate  quantity  of  coal  and 
other  materials  is  brought  by  sail  vessels  drawing  not  more  than  that 
depth.  There  is  also  a  line  of  steamers  that  run  from  Portland  to 
Yarmouth,  stopping  at  numerous  places  along  the  shore  of  Casco  Bay. 
These  steamers  draw  about  5^  feet,  and  during  low  tides  they  can  not 
get  within  about  oiiehalf  a  mile  of  the  town. 

In  1871  and  1872  Congress  appropriated  $20,000  for  the  improvement 
of  Boyals  Kiver,  which  amount  was  expended  in  dredging  near  Yar- 
mouth to  the  depth  of  4 J  feet  at  mean  low  tide,  and  in  removing  several 
ledges  obstructing  navigation. 

In  1882  another  appropriation  of  $10,000  was  made,  and  that  sum 
was  applied  to  dredging  a  channel  at  Wolfes  Point,  about  1  mile  below 
Yarmouth,  where  the  channel  had  been  filled  by  a  landslide!  and  to 
constructing  a  small  jetty  at  the  same  locality. 

The  improvement  desired  is  the  deepening  of  the  channel  in  places 
where  it  is  now  obstructed,  so  that  about  8  feet  or  more  can  be  carried 
at  mean  low  tide  up  to  the  town.  It  is  doubtful,  however,  whether  a 
depth  exceeding  7  feet  can  be  had  at  a  cost  that  would  justify  the  Gov- 
ernment in  undertaking  the  work. 

In  view  of  the  above,  I  am  of  the  opinion  that  Boyals  River,  from 
the  village  of  Yarmouth  to  Casco  Bay,  Maine,  is  worthy  of  improve- 
ment to  the  extent  of  giving  a  navigable  depth  of  7  feet  at  mean  low 
tide,  which  corresponds  to  a  high-tide  depth  of  about  16  feet.  It  is 
believed  that  the  commerce  of  the  place  will  be  considerably  increased 
by  such  improvement.  Formerly  wooden  ships  of  considerable  size 
were  built  at  Yarmouth,  but  it  is  not  believed  that  any  increase  in 
depth  of  water  will  revive  that  industry. 

The  preparation  of  a  project  for  such  an  improvement  as  is  referred  to 
above  will  require  a  survey  of  some  parts  of  the  river,  the  estimated 
cost  of  which  is  $800. 

Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut.  CoLy  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  iS.  A. 
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A  21. 

PRELIMINARY  EXAMINATION  OF  PARKERS  HEAD  HARBOR  AND  CHANNEL, 

MAINE. 

[Printed  in  Houae  Ex.  Doo.  No.  21,  Fifty  third  Conijrresft,  third  seMion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtofij  7>.  C,  December  i,  1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
October  17, 1894,  by  Lieut.  CoL  Peter  0.  Hains,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  Parkers  Head  Harbor  and 
channel,  Maine,  made  to  comply  with  the  provisions  of  the  river  and 
harbor  act  of  August  17^  1894. 

It  is  the  opinion  of  Lieutenant-Colonel  Hains,  concurred  in  by  this 
office,  that  the  locality  is  not  worthy  of  improvement  by  the  General 
Government. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey^, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  peter  c.  hains,  corps  of  enoineers. 

United  States  Engineer  Office, 

Portland^  Me.^  October  17^  1894. 

General:  In  compliance  with  requirements  of  Department  letter 
of  August  20, 1894, 1  have  made  a  preliminary  examination  of  Parkers 
Head  Harbor  and  channel,  Maine,  and  have  the  honor  to  submit  the 
following  report: 

Parkers  Head  Harbor — so  called — ^is  a  large  area  of  flats,  most  of 
which  is  bare  at  low  tide,  but  it  is  said  that  quite  a  number  of  small 
schooners  lay  up  there  through  the  wintei,  and  from  this  it  gets  the 
name  harbor.  The  channel  is  a  narrow  passage  of  variable  depth, 
extending  through  the  flats  from  the  main  river  to  the  village  of 
Parkers  Head,  a  distance  of  about  3,600  feet.  The  population  of  the 
immediate  vicinity  is  said  to  be  about  300  by  some,  and  by  others  it  is 
put  at  70.  The  latter  is  doubtless  the  nearer.  The  country  in  the 
vicinity  is  not  well  adapted  to  agriculture.  There  is  said  to  be  a  good 
granite  and  feldspar  quarry  back  of  the  town,  which  would  be  worked 
and  give  additional  employment  to  the  people  if  there  were  oppor- 
tunities for  loading  vessels  at  the  wharf. 

The  means  of  communication  with  Bath,  about  10  miles  distant,  is 
by  wagon  road  and  by  the  small  steamer  that  runs  during  a  portion  of 
the  year  between  Bath  and  Popham  Beach,  stopping  at  Parkers  Head 
when  the  tide  admits. 

There  are  no  mills  or  other  manufacturing  establishments,  but  there 
was  a  sawmill,  which  some  years  ago  was  destroyed  by  fire  and  never 
rebuilt. 

There  is  a  fresh  water  pond  of  some  225  acres  area,  which  has  been 
formed  by  a  dam  thrown  across  the  mouth  of  a  small  stream  that 
emptied  into  the  river.  The  waters  of  the  harbor  are  salt,  and  on  this 
account  do  not  generally  freeze  m  the  winter.    Vessels  can,  therefore, 
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come  up  to  the  dam  and  load  in  winter  with  ice  cat  directly  from  the 
X)ond.  There  is  no  need^  therefore,  of  ice  houses  for  packing  it — ^no 
waste  in  handling.  The  quantity  shipped  per  annum  has  been  from 
7,000  to  30,000  tons,  valued  at  about  $1.25  per  ton,  but  it  is  claimed 
that  the  shipments  might  be  as  much  as  300,000  tons  if  there  were 
better  facilities  for  shipping  it. 

There  are  three  ice  runs  or  wharves  that  are  built  out  from  the  dam, 
so  that  as  many  as  three  vessels  can  load  at  a  time  under  favorable 
conditions.  These  ice  runs  are  cheap,  light  structures,  built  on  pUes, 
and  are  now  in  a  very  dilapidated  condition,  giving  evidence  of  lack  of 
use.  The  approach  to  the  ice  runs  or  wharves  is  through  a  narrow 
channel  which  has  for  the  most  part  a  depth  of  7  feet  or  more  at  low 
tide,  but  there  is  only  about  4^  feet  at  the  entrance,  and  the  bottom  is 
bare  at  low  tide  at  the  upper  end.  It  is  said  that  this  channel  has 
filled  up  in  recent  years,  but  it  is  difficult  to  see  how  any  filling  could 
have  taken  place,  unless  it  was  caused  by  mill  waste  which  was  allowed 
to  run  into  the  river  from  the  old  sawmill.  It  is  claimed  that  the  pres- 
ent depth  is  not  sufficient,  because  it  necessitates  the  use  of  small 
vessels  for  carrying  the  ice,  entailing  a  higher  rate  of  freight. 

There  is  a  small  wharf,  called  the  town  wharf,  near  the  site  of  the 
old  sawmill,  at  which,  when  she  can  reach  it,  the  small  steamer  that 
plies  between  Popham  Beach  and  Bath  lands  passengers  and  freight. 
This  she  can  only  do  when  the  tide  is  in,  for  the  bottom  of  the  river  is 
bare  at  the  end  of  the  wharf  before  the  tide  is  entirely  out. 

The  improvements  desired  by  the  people  in  the  vicinity  are^ 

First.  The  deepening  and  straightening  of  the  channel  of  approach 
to  the  ice  runs  at  the  dam,  so  that  larger  vessels  can  reach  them;  and 

Second.  The  extension  of  the  channel  up  to  the  town  landing. 

The  cost  of  the  first  work  would  not  be  great.  The  ice  pond  referred 
to,  as  well  as  the  ice  runs,  are  the  exclusive  property  of  the  Parkers 
Bay  Ice  Company,  and  that  company  has  the  sole  right  to  cut  and  ship 
ice  from  the  pond.  Ko  one  else  can  cut  or  ship  ice  from  it  unless  the 
privilege  is  bought  from  that  company. 

While  the  freight  rates  might  be  reduced  somewhat  by  providing  a 
channel  of  greater  depth,  and  while  employment  in  cutting  ice  would 
be  given  to  a  number  of  x>eople  in  winter,  the  dredging  bf  the  channel 
of  approach  to  the  ice  runs  does  not  seem  to  me,  under  the  circum- 
stances, to  be  a  work  of  national  importance.  It  would  not  necessa- 
rily benefit  anyone  except  the  ice  company. 

As  the  rise  and  fall  of  tide  at  Parkers  Head  is  about  9  feet,  there 
exists  already  a  navigable  channel,  giving  a  depth  of  about  13  to  14 
feet  at  high  tide,  up  to  the  ice  runs. 

I  do  not  believe  that  any  other  industry  would  be  benefited  by  said 
improvement,  for  there  is  no  other  at  this  time  established  there.  Tlie 
few  inhabitants  of  the  village  are  nearly  all  seafaring  people. 

In  respect  to  the  extension  of  the  channel  up  to  the  town  wharf,  it 
would  be  cheaper  for  the  Government  to  build  a  small  wharf  out  to  the 
existing  channel  rather  than  to  cut  a  channel  up  to  the  existing  wharf. 

In  view  of  the  above,  I  am  of  the  opinion  that  Parkers  Head  Harbor 
and  channel  are  not  worthy  of  improvement  by  the  National  Govern- 
ment. 

Very  respectftiUy,  your  obedient  servant, 

Peter-  C.  Hains, 
Lievt.  Gol.j  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A.  ^  j 
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A  22. 

PRELIMINARY  EXAMINATION  OF  CAPE  PORPOISE  HARBOR,  MAINE. 

[Printed  in  House  Sx.  Doc.  No.  22,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Aritt, 
WasMngtonj  D.  0.,  December  i,  1894. 
SiB:  I  have  the  honor  to  snbmit  the  accompanying  copy  of  report, 
dated  October  26, 1894,  by  Lieut.  Ool.  P.  0.  Hains,  Corps  of  Engineers, 

S Lying  Tesults  of  preliminary  examination  of  harbor  of  Cape  Porpoise, 
Le.,  required  by  river  and  harbor  act  of  August  17, 1894. 
It  is  the  opinion  of  Colonel  Hains  that  Cape  Porpoise  Harbor  is 
worthy  of  improvement,  and  in  this  opinion  I  concur. 
It  is  estimated  that  the  necessary  survey  will  cost  $600. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War.' 


report  of  LIEUT.  COL.  PETER  0.  HAINS,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Portland^  Me.y  October  26,  1894. 

General:  In  compliance  with  requirements  of  Department  letter 
of  August  20, 1894, 1  have  made  a  preliminary  examination  of  harl>or  of 
Gape  Porpoise,  Me.,  and  have  the  honor  to  submit  the  following  report: 

Gape  Porpoise  Harbor  is  located  about  halfway  between  the  cities  of 
Portland  and  Portsmouth.  As  a  business  place  it  is  not  of  great  impor- 
tance, but  as  a  harbor  of  refage  for  small  vessels  in  bad  weather  it  is  of 
great  importance.  It  is  inadequate  for  this  purpose,  however,  because 
of  the  limited  area  of  the  anchorage,  which  is  only  about  300  jfeet  wide 
and  less  than  three  times  as  long,  shoaling  up  toward  tbe  inner  end. 
On  each  side  of  this  narrow  strip  of  water  are  large  areas  of  flats  that 
are  bare,  or  nearly  so,  at  low  tide,  with  steep  banks  at  the  edge  of  the 
channel.    The  tide  rises  and  falls  on  an  average  about  9.5  feet. 

Vessels  anchoring  on  the  flats  at  high  tide  ground  when  the  tide  falls. 
The  consequence  is  that  the  deep  water  is  in  great  demand.  In  order 
to  accommodate  ad  many  vessels  as  possible,  chains  have  been  stretched 
across  the  channel,  and  to  the  middle  of  them  moorings  are  attached. 
A  vessel  coming  into  the  harbor  must  make  fast  to  one  of  these  moor- 
ings or  go  on  the  flats.  The  harbor  is  in  consequence  overcrowded,  and 
frequently  several  vessels  are  compelled  to  make  fast  to  a  single  moor- 
ing. This  causes  accidents,  and  the  lack  of  room  makes  it  difficult  for 
them  to  get  under  way.  If  a  vessel  anchors  on  the  flats  at  high  tides  he 
can  only  get  off  at  high  tide.  If  the  tide  is  not  up  when  she  comes  in 
she  must  anchor  in  the  channel. 

This  harbor,  bad  as  it  is  for  lack  of  room,  is  resorted  to  by  great  num- 
bers of  fishermen  and  others.  As  many  as  eighty  sail,  it  is  said,  have 
been  seen  to  anchor  in  the  harbor  in  bad  weather;  most  of  them  had  to 
anchor  on  the  flats  and  ground  when  the  tide  went  out. 

There  can  be  no  doubt  but  that  a  harbor  of  refuge  here  would  be  of 
great  benefit  to  the  immense  number  of  small  coasters  that  pass  close 
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to  Gape  Porpoise  in  their  trips  north  aud  south.  Many  of  these  vessels 
must,  in  the  present  condition  of  things,  run  for  Portland  or  Ports- 
mouth on  the  approach  of  a  storm,  and  it  is  stated  that  in  doing  so  quite 
a  number  are  lost. 

The  harbor  is  easy  of  access,  well  protected  from  the  prevailing  storm 
winds,  and  only  needs  enlargement  to  make  it  available.  There  is  a 
light-house  on  Goat  Island,  at  the  entrance.  The  depth  of  water  is  9 
feet  on  the  bar  at  low  tide,  but  the  depth  inside  is  greater. 

It  is  not  practicable  to  give  a  fair  estimate  of  the  amount  of  com- 
merce to  be  benefited  by  such  an  improvement.  There  are  now  and 
have  been  for  many  years  quite  a  number  of  small  vessels  engaged  in 
fishing  that  hail  from  this  x>ort.  Many  of  the  Gloucester  fishermen,  it 
is  reported,  call  at  Cape  Porpoise  for  bait.  But  the  harbor  is  needed  as 
a  refuge  for  all  coasters  who  are  caught  outside  on  the  approach  of  bad 
weather,  and  the  great  number  of  vessels  engaged  in  the  coasting  trade, 
most  of  which  are  small  and  unfit  to  stand  out  to  sea,  would  find  a 
harbor  here  of  iucalculable  value. 

In  view  of  the  above,  I  am  of  the  opinion  that  Gape  Porpoise  Harbor 
is  worthy  of  improvement.    To  prepare  a  project  for  such  improvement 
will  necessitate  a  survey,  which  it  is  estimated  will  cost  about  $600. 
Very  respectfully,  your  obedient  servant, 

Peter  G.  Hains, 
Lieut.  Col.j  Carps  of  Engineers. 

Brig.  Gen.  .Thomas  L.  Casey, 

Chief  of  Engineers^  l\  S.  A. 


A  23. 

SURVEY  OF  MACHIAS  RIVER  CHANNEL,  MAINE. 
[Printed  In  Honse  Ex.  Doo.  No.  253,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  January  23j  1895. 

Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
January  9, 1895,  by  Maj.  D.  P.  Heap,  Corps  of  Engineers,  giving  the 
results  of  survey  of  Machias  Eiver  Channel,  Maine,  provided  for  by  the 
river  and  harbor  act  of  August  17, 1894. 

This  report  shows  that  during  the  years  1873-1875  the  sum  of  (32,000 
was  appropriated  by  Congress  for  work  upon  this  stream,  and  Major 
Heap  now  recommends  that  its  channel  be  widened  to  125  feet  with  a 
depth  of  7  feet  at  mean  low  water,  except  at  and  above  Middle  Bock. 
This  greater  depth  will  allow  for  shoaling  after  the  work  ceases,  which 
will  probably  reduce  the  practicable  depth  to  6  feet.  The  work  pro- 
posed is  estimated  to  cost  $50,244.25. 

Major  Heap  reports  that  he  is  informed  and  circumstantial  evidence 
shows  that  sawdust,  shingle  refuse,  etc.,  are  still  thrown  in  the  stream, 
aud  that  UDtil  the  law  is  strictly  enforced  in  this  regard  periodical 
dredging  will  be  needed  to  maintain  the  requisite  depth  of  channel. 

Attention  is  invited  to  the  indorsement  of  the  division  engineer.  Col. 
H.  L.  Abbot,  Corps  of  Engineers,  dated  January  15, 1895,  in  which  he 
expresses  the  opinion  that  the  deposit  of  sawdust  and  slabs  in  the  river 
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should  cease  before  the  work  should  be  prosecuted  by  the  General 
Oovernment. 

Very  respectftilly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of.  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  op  MA.T.  D.  P.  HEAP,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

Portland^  Jfe.,  January  9, 1895. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  survey 
of  Maehias  River  channel,  Maine,  ordered  by  the  river  and  harbor  act 
of  August  17, 18^4. 

This  work  was  assigned,  by  Department  letter  of  September  5, 1894, 
•  •  •  to  my  predecessor,  Lieut.  Gol.  Peter  C.  Hains,  Corps  of  Engi- 
neers, whom  I  relieved  November  5, 1894. 

Maehias  Biver  extends  from  the  town  of  Maehias,  at  the  head  of 
navigation,  to  Machiasport,  at  its  mouth,  a  distance  of  about  5  miles. 

A  survey  made  in  1872  showed  that  from  its  mouth  to  Maehias  it 
formerly  had  not  less  than  6  feet  of  water  at  mean  low  water,  and  about 
19  feet  at  ordinary  high  water,  the  average  rise  and  fall  of  the  tide 
being  13.3  feet;  that  up  to  the  mouth  of  East  Maehias  Biver,  1  mile 
above  Machiasport,  it  had,  at  the  time  of  the  survey,  a  good  and  unob- 
structed 18-foot  channel,  and  thence  to  the  drawbridge,  about  1  mile 
.farther,  a  good  12-foot  channel  at  mean  low  water. 

Above  the  drawbridge  for  about  2  miles  the  channel  was  not  less 
than  6  feet  deep  and  (except  at  one  locality)  150  feet  wide.  Thence  to 
the  falls  the  channel  was  narrow  and  tortuous,  having  in  places  not 
more  than  3  feet  of  water.  In  the  middle,  directly  in  front  of  the 
wharves  at  Maehias,  was  a  large  rock,  known  as  '^Middle  Bock,^  cover- 
ing an  area  of  1,320  square  yards  in  the  plane  of  mean  low  water,  and 
having  a  height  of  7.2  feet  above  that  plane,  containing  1,083  cubic 
yards  of  ledge,  or  1,553  cubic  yards  to  a  depth  of  1  foot  below  that 
plane. 

The  project  for  improvement  consisted  of— 

1.  Bemoving  Middle  Bock  to  a  plane  not  exceeding  1  foot  below  mean 
low  water. 

2.  Opening  a  channel  between  Maehias  Falls  and  drawbridge,  150 
feet  wide  and  6  feet  deep  at  mean  low  water. 

In  1876  this  project  was  modified  by  diminishing  the  width  of  the 
channel  to  100  feet,  and  by  not  extending  the  excavation  at  Middle 
Bock  to  a  greater  depth  than  one-half  foot  below  the  plane  of  mean  low 
water.  The  project  as  modified  was  completed  in  1877,  and  cost  $32,000, 
being  the  amount  appropriated  by  Congress  during  the  years  1873, 1874, 
and  1875. 

The  shoals  were  caused  chiefly  by  slabs,  edgings,  and  sawdust  thrown 
into  the  river  from  sawmills  at  and  above  Maehias  Falls,  and  by  refer- 
ence to  the  recent  survey  (blue  print  inclosed)  it  will  be  seen  that  tlie 
condition  of  the  river,  except  at  Middle  Bock,  does  not  vary  greatly 
from  what  it  was  in  1872 — ^the  same  causes  having  produced  the  same 
effects. 

In  order  to  so  improve  the  river  as  to  meet  the  requirements  of  com- 
merce, I  recommend  that  its  channel  be  widened  to  125  feet,  with  a 
depth  of  7  feet  at  mean  low  water,  except  at  and  above  Middle  Bock, 
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where  the  width  will  remain  as  shown  on  blae  print*  This  greater 
depth  will  allow  for  shoaling  after  the  work  ceases,  which  will  probably 
reduce  the  practicable  depth  to  6  feet. 

The  following  obstmctions  would  have  to  be  removed  (shaded  on  blue 
print) : 

1.  Shoal  near  drawbridge,  mud  and  sawdnst,  mixed  with  logs  and  slabs, 

1,800  cnbic  yards,  at  36  cents $630.00 

2.  Channel  firom  Libby  Head  to  Machias,  mud,  sawdnst,  edgings,  and  a 

few  logs,  141,756  cubic  yards,  at  35  cents 40,614.25 

60,244.25 
Note. — ^Material  measured  in  scows,  25  per  cent  allowed  for  expansion. 

In  addition  to  the  above  there  is  a  small  shoal  at  the  upper  end  of 
the  railroad  company's  wharf  (see  blue  print)  which  is  somewhat  in  the 
way  of  swinging  the  Framik  Jones  at  low  tide,  but  is  no  obstruction  to 
the  general  traffic.  The  Frank  Jones  is  a  merchant  steamer  of  1,400 
tons,  260  feet  long  over  all,  36  feet  width  of  hull,  63  feet  wide  outside 
guards,  and  9  feet  draft.  It  would  be  a  convenience  to  the  Frank  Jones 
to  have  this  shoal  removed  to  a  depth  of  12  feet,  but  as  this  improve- 
ment would  not  be  for  the  general  benefit,  I  do  not  recommend  it.  Hie 
estimated  cost  is — 

Shoal  near  railroad  company's  wharf,  probably  mud  and  sawdust,  10,000 
cubic  yards,  at  30  cents $3,000.00 

All  dredged  material  should  be  deposited  in  deep  water,  about  3^ 
miles  from  Machiasport. 

About  $250,000  worth  of  lumber  is  shipped  annually,  and  miscella- 
neous goods  to  about  the  same  value  are  received  to  supply  Machias 
and  the  surrounding  country,  of  which  it  is  the  distributing  center. 
At  Marshfield,  about  2  miles  distant,  a  quarry  for  paving  stone  has 
been  opened,  and  10  to  15  cargoes  are  shipped  annually. 

The  project  contemplates  allowing  vessels  of  16  to  18  feet  draft  to 
enter  on  ordinary  high  tide.  This  will  satisfy  the  needs  of  vessel 
owners. 

I  am  informed,  and  circumstantial  evidence  shows,  that  sawdust, 
slabs,  edgings,  shingle  refuse,  etc.,  are  still  thrown  in  the  stream. 
Until  the  law  is  strictly  enforced  in  this  regard,  :>eriodical  dredging 
will  be  needed  to  maintain  the  requisite  depth  of  channel. 

Copies  of  the  river  and  harbor  act  approved  September  19, 1890, 
prohibiting  the  above  have  been  sent  to  the  collector  of  customs,  mill 
owners,  and  other  interested  parties. 

Very  respectfully,  your  obedient  servant, 

D.  P.  HSAP, 

Brig.  Gen.  Thomas  L.  Casey.  ^«>^^  ^^^*  of  Engineers. 

Chief  of  Engineers,  U.  8,  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
geer.  Northeast  Division.) 

[First  indoraement.] 

Northeast  Division  Engineeb  Office, 

New  Yorky  January  15, 1695. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States  Army. 
I  think  that  this  project  covers  what  is  required;  but  consider  that 
the  deposit  of  sawdust  and  slabs  in  the  river  should  cease  before  the 
work  should  be  prosecuted  by  the  Oeneral  Government. 

Henby  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig.  Oen.,  U.  8.  A.^ 

Division  Engineer. 

*  Omitted.    Printed  in  House  £z.  Doc.  No.  253;  Fifty-third  CongreM,  third 
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A  24. 

SURVEY  OF  CARVERS  HARBOR,  MAINE. 
[Printed  in  House  Ex.  Doc.  No.  804,  Fifty- third  CongresA,  third  Mssion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D,  C,  February  6,  1895. 
Sir:  I  have  the  honor  to  snbmit  the  accompanyiug  copy  of  report, 
dated  February  2,  1895,  by  Maj.  D.  P.  Heap,  Corps  of  Engineers,  of 
the  results  of  a  survey  of  Carvers  Harbor,  Maine,  made  to  comply  with 
the  provisions  of  section  12  of  the  river  and  harbor  act  of  August  17, 
1894. 

M%jor  Heap  presents  two  plans  for  improvement,  the  first  contem- 
plating the  construction  of  a  breakwater  from  Lanes  Island  to  Green 
Ledge  and  dredging  to  10  feet  mean  low  tide  the  shaded  area  A  shown 
on  the  accompanying  tracing.  The  total  cost  of  this  plan  is  estimated 
by  him  to  be  (69,500.  The  second  plan  proposes  dredging  the  shaded 
area  A  to  a  depth  of  16  feet  and  omitting  the  breakwater;  estimated 
cost  of  this  plan,  (64,000. 

The  former  plan  is,  in  M%jor  Heap's  opinion^  the  one  to  be  preferred, 
as  much  greater  advantages  will  be  obtained  with  but  slightly  increased 
cost. 

Attention  is  invited  to  the  accompanying  indorsement  of  February 
4,  by  Col.  H.  L.  Abbot,  Corps  of  Engineers,  division  en^neer,  in  which 
he  expresses  the  opinion  that  the  cost  of  the  projected  breakwater  can 
not  safely  be  estimated  at  less  than  $1  per  ton.  The  cost  of  the  first 
plan  of  improvement  on  this  basis  will  be  $102,300. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  maj.  d.  p.  heap,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Me.y  February  2j  1895. 

General  :  I  have  the  honor  to  submit  the  following  rex>ort  of  a  sur- 
vey of  Carvers  Harbor,  Maine,  ordered  by  the  river  and  harbor  act  of 
August  17,  1894.  This  work  was  assigned  by  Department  letter  of 
September  1, 1894,  to  my  predecessor,  Lieut.  Col.  Peter  C.  Hains,  Corps 
of  Engineers. 

Carvers  Harbor  is  the  harbor  of  Yinal  Haven,  on  the  island  of  that 
name,  which  is  the  largest  and  most  southerly  of  the  group  known  as 
Fox  Islands,  forming  the  southeasterly  limit  of  Penobscot  Bay.  The 
sailing  distance  from  Yinal  Haven  to  Bockland,  Me.,  is  about  15  miles. 

The  harbor  is  well  protected  from  all  storms,  and  is  much  used  by  sail 
and  steam  craft  as  a  harbor  of  refuge.  The  industry  of  Carvers  Harbor 
is  mainly  the  quarrying,  cutting,  and  polishing  of  granite.  Formerly 
sand  was  used  for  the  latter  purpose,  but  of  late  years  has  been  aban- 
doned, improved  methods,  such  as  the  use  of  emery  and  oil  and  the 
oxide  of  tin  having  been  introduced.  The  anchorage  area,  however,  is 
limited,  and  during  the  last  twenty  years  the  statement  is  that  the  har- 
bor has  shoaled  about  3  feet,  this  shoaling  being  attributed  to  the  large 
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quantities  of  sand  formerly  used  in  the  polishing  mills,  to  the  washing 
down  of  the  soil  removed  from  the  quarries,  and  to  the  dust  and  spawls 
taken  from  the  stonecutter's  sheds  and  dumped  in  large  quantities  along 
the  shore. 

The  larger  vessels,  mostly  3-ma8ted  schooners,  now  freighting  from 
this  harbor,  draw  from  14  to  17  feet,  and  there  is  an  earnest  desire  to 
have  an  anchorage  provided  for  vessels  of  this  draft  at  all  or  nearly  all 
stages  of  the  tide,  the  mean  rise  and  fall  of  which  is  9.3  feet.  The 
depth  now  ranges  from  8  to  3  feet  at  mean  low  tide,  and  should  be  deep- 
ened and  the  anchorage  widened. 

A  large  and  safe  anchorage  with  ample  depth  of  water  can  be  secured 
by  building  a  breakwater  from  Lanes  Island  to  Green  Ledge,  either  in 
a  direct  line  or  so  as  to  include  the  outl3ring  ledges  (see  tracing),  as  may 
be  found  the  more  economical,  in  which  case  a  depth  of  10  feet  at  mean 
low  tide  over  the  shaded  area  would  be  sufficient,  or  by  dredging  to  16 
feet  over  the  shaded  area  A  and  omitting  the  breakwater. 

The  former  plan  is,  in  my  opinion,  the  one  to  be  preferred^  as  much 
greater  advantages  will  be  obtained  with  but  slightly  increased 
expenditure. 

ESTIMATED  COST. 

First  plan. 

Dredging  Carvers  Harbor  to  10  feet  at  mean  low  tide^  area  A,  100,000  onbic 
yai^s  material,  at  15  cents $15,000.00 

Engineering  expenses  and  contingencies,  10  per  cent 1, 600. 00 

Constraoting  breakwater,  Lanes  island  to  Green  Ledge,  82,000  tons  stone, 
at  60  cents 49,200.00 

Engineering  ezx^^nses  and  contingencies 3,800.00 

Total 69,500.00 

Second  plan. 

Dredging  Carvers  Harbor  to  16  feet  at  mean  low  tide,  area  A,  325,381  cnbic 

yards  material,  at  18  cents $58,568.58 

Engineering  expenses  and  contingencies 5, 431. 42 

Total 64,000.00 

The  higher  price,  18  cents,  is  estimated  in  the  latter  plan,  as  the 
material  gets  harder  at  the  greater  depth,  and  the  dredge  has  to  lift  it 
higher. 

A  copy  of  an  extract  from  the  report  of  Mr.  A.  C.  Both,  assistant 
engineer,  who  made  the  survey,  is  appended,  and  a  tracing*  of  the 
harbor  is  inclosed. 

Very  respectfully,  your  obedient  servant, 

D.  P.  Heap, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[First  indorBement.] 

Northeast  Division  Engineer  Office, 

New  Yorkj  February  4, 1895. 

BespectfuUy  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

It  seems  to  me  that  60  cents  per  ton  for  the  proposed  breakwater  is 
a  very  low  estimate.    The  least  contract  price  paid  at  the  Mount  Desert 

*"  Omitted.    Printed  in  House  £x.  Doc.  No.  304,  Fifty-third  Congress,  third  session. 
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breakwater  has  been  97  cents,  and  at  the  Kockland  breakwater  73  cents. 
At  the  New  Haven  breakwater,  where  the  liaul  is  only  about  12  miles 
and  the  contractor  has  an  exceptionally  good  outfit,  the  least  price  has 
been  74  cents,  the  next  lowest  bid  being  97  cents.  At  the  Point  Judith 
breakwater  the  price  under  a  continuing  contract  is  $1.27J. 

I  think  the  cost  of  the  projects  breakwater  can  not  safely  be  esti- 
mated at  less  than  $1  per  ton,  which  will  give  quite  different  figures  to 
the  two  projects. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig.  Gen,^  (7.  o.  A., 

Division  Engineer. 


REPORT  OF  MR.  A.   C.   BOTH,   ASSISTANT  ENGINEER. 

Portland,  Me.,  February  i,  1895, 
Sir  :  I  have  the  bonor  to  report  upon  the  survey  of  Carvers  Harbor,  Maine,  made 
under  your  direction,  in  compliance  with  a  requirement  in  the  river  and  harbor  act 
of  August  17,  1894. 

The  survey  was  commenced  December  7  and  completed  December  17,  1894.  A 
tracing  of  the  map  of  this  survey,  drawn  to  a  scale  of  1 :  3000,  is  herewith  sub- 
mitted. 

The  large  quantities  of  dressed  granite  and  eranite  paving  blocks  which  are 
annually  manufactured  here  are  shipped  in  vessels  drawing  from  14  to  17  feet,  and 
the  harbor  in  its  present  condition  affords  a  very  small  area  only  for  the  anchorage 
of  a  few  of  these  vessels.  After  being  finished  loading  at  the  wharves,  at  time  of 
hieh  water,  these  vessels  are  (unless  tne  wind  is  favorable  for  going  to  sea  at  once) 
taken  to  this  small  deep-water  anchorage  to  wait  for  favorable  wind  and  tide. 

During  the  year  1894,  218  cargoes  of  stone  were  shipped  from  Carvers  Harbor,  and 
49  cargoes  from  Roberts  Harbor  and  Greens  Island,  which  latter  vessels  usually  also 
anchor  in  Carvers  Harbor  to  wait  for  a  chance  to  go  to  sea.  Fifty  vessels  have 
brought  cargoes  of  merchandise,  coal,  wood,  and  lumber,  and  about  1,000  fishing  and 
coasting  vessels  have  anchored  in  Carvers  Harbor  during  the  year.  This  shipping 
at  times  crowds  the  harbor  to  its  utmost  capacity  and  many  vessels  otherwise  ready 
to  leave  can  not  do  so  on  account  of  being  aground. 

Upon  the  suggestion  and  great  desire  expressed  by  some  of  the  leading  business 
men  of  Carvers  Harbor  to  add  the  deep-water  area  south  of  the  entrance  to  Carvers 
Harbor  by  constructing  a  breakwater  from  Lanes  Island  to  Green  Ledge,  I  took  a 
siuffle  line  of  soundings  across  from  the  nearest  point  of  Lanes  Island  to  Qreen 
Ledge,  so  as  to  have  some  data  to  determine  the  probable  cost  of  such  a  breakwater. 
The  area  thereby  made  available  for  safe  anchorage  would  be  about  twice  as  large 
as  the  anchorage  which  can  be  made  available  by  dredging  in  Carvers  Harbor.  I 
have  shown  a  proposed  location  of  a  breakwater  between  the  nearest  points  of  land 
(1,400  feet)  along  the  line  of  soundings,  but  as  there  is  quite  a  number  of  ledges  a 
short  distance  south  of  this  line,  I  feel  assured  that  additional  soundings  will  show 
that  a  much  cheaper  and  by  far  better  location  of  a  breakwater  can  be  found  along 
the  single  dotted  line  running  from  Lanes  Island  across  these  ledges  to  Green  Ledge. 

This  triangular  location,  with  its  vertex  at  the  ledges,  which  Tatter  already  form 
the  means  of  materially  breaking  the  heavy  seas,  would  admit  of  a  reduction  of  the 
cross  section  of  the  breakwater,  for  the  reason  that  the  seas  would  run  along  the  two 
wings  and  be  broken  obliquely,  instead  of  breaking  all  at  once  upon  the  straight 
breakwater  for  its  entire  length.  The  construction  of  a  breakwater  at  this  place, 
owing  to  the  abundance  of  suitable  stone  close  at  hand,  can  be  done  at  a  minimum 
cost  lor  such  work,  and  a  large,  safe,  and  deep  anchorage  would  be  made  available, 
not  only  for  the  larger  class  of  vessels  freighting  from  this  port,  but  also  for  many 
other  coasting  vessels  seeking  a  safe  anchorage  during  gales.  Carvers  Harbor  would 
nc>t  then  be  crowded  and  would  have  ample  room  and  facilities  for  the  numerous 
smaller  craft. 

The  improvement  of  Carvers  Harbor  may  therefore  be  eftected  in  two  ways :  First, 
to  dredge  Carvers  Harbor  to  a  depth  of  16  feet  at  mean  low  water  over  the  area 
marked  A,  or,  secondly,  to  construct  a  breakwater  from  Lanes  Island  to  Green  Ledge, 
thereby  making  the  large  area  of  water  north  of  the  breakwater  available  as  a  safe 
harbor  for  the  larger  cla<ts  of  vessels,  in  ^hich  case  Carvers  Harbor  would  have  to  be 
dredged  to  a  depth  of  10  feet  at  mean  low  water  only^  for  the  accommodation  of  the 
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smaller  class  of  vessels.  As  the  diflference  of  cost  of  the  two  improTements  is  not 
large,  with  the  probability  of  finding  a  location  for  the  breakwater  much  cheaper 
and  better  than  the  one  estimated  for,  it  is  believed  that  the  latter  improvement  is 
mnoh  to  be  preferred. 

BSTIBiATED  COST  OF  IMPROVBMBNT8. 

First  tmprovement. 

Dredging  Carvers  Harbor  to  a  depth  of  16  feet  at  mean  low  water  over 
the  area  marked  A  on  the  accompanying  map  will  require  the  removal 
of  325,381  cubic  yards  of  material,  measured  in  scows,  at  18  cento  per 
cubic  yard $68,568.58 

Engineering  expenses  and  contingencies • 5,431.42 

Total  cost  of  improvement 64,000.00 

Alternative  impravememi, 

1.  Dredging  Carvers  Harbor  to  a  depth  of  10  leet  at  mean  low  water  over 

the  same  area  as  in  first  improvement,  but  limited  westerly  by  the  10 
feet  contour,  will  require  the  removal  of  100,000  cubic  yards  of  mate- 
rial, measured  in  scows,  at  15  cento  per  cubic  yard $15, 000. 00 

Engineering  expenses  and  contingencies 1,500.00 

Total  cost  of  dredging 16,600.00 

2.  Constructing  breakwater  from  Lanes  Island  to  Green  Ledge 

will  re(}uire  about  82,000  tons  of  stone,  at  60  cento  per  ton .  $49, 200. 00 
Engineenng  expenses  and  contingencies 3, 800. 00 

53,oeaoo 

Total  cost  of  improvement 69,600.00 

Very  respectfully,  your  obedient  servant, 

A.  C.  Both,  A$8i»iani  Engiiiem', 
Miig.  D.  P.  Heap, 

Corpi  of  JSngineer$,  U.  S,  A. 


A  25. 
SURVEY  OF  GEORGES  RIVER,  MAINE. 
[Printed  in  House  Ex.  Doo.  No.  236,  Fifty -thiid  Congrew,  third  session.] 
OFFICE  OF  THE  GHIBF  OF  ENGINEERS, 

United  States  Army, 
Washington^  D.  C,  January  21j  1895. 
Sir:  I  have  the  honor  to  snbmit  the  accompanying  copy  of  report  of 
January  10, 1895,  with  map,*  by  Maj.  D.  P.  Heap,  Corps  of  Engineers, 
of  the  results  of  the  survey  of  Georges  River,  Maine,  from  Thomaston 
to  mouth^rovided  for  by  the  river  and  harbor  act  of  August  17,  1894. 
Major  Heap  reports  that  the  best  method  of  improvement  for  this 
stream  is  to  deepen  the  present  channel  to  16  feet  at  mean  low  tide  for 
a  width  of  90  to  220  feet,  and  to  repair  the  beacon  opposite  Browns 
Point.    The  estimated  cost  of  this  work  is  $30,000. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers, 
Hon.  D.  S.  Lamont, 

Secretary  of  Wa/r. 

*  Omitted.    Printed  in  Hoose  Ex.  Doc.  No.  236,  Fifty-third  CongreaSp  third  Beesion. 
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report  op  maj.  d.  p.  heap,  corps  op  engineers. 

United  States  Engineer  Office, 

Portland^  Me,^  January  10, 1895. 

General  :  I  have  the  honor  to  Hnbmit  the  following  report  of  a  snr- 
Tey  of  Georges  Biver,  Maine,  made  in  compliance  with  section  12  of  the 
river  and  harbor  a(*.t  of  August  17, 1894,  and  instructions  contained  in 
letter  from  office  of  Chief  of  Engineers,  United  States  Army,  dated 
Washington,  D.  C,  September  1, 1894. 

The  survey  was  made  by  Mr.  A.  0.  Both,  assistant  engineer,  I 
inclose  a  copy  of  his  report  and  a  blue  print  •  of  the  survey. 

The  best  method  of  improvement  is  to  deepen  the  present  channel  to 
16  feet  at  mean  low  tide  for  a  width  of  90  to  220  feet,  as  shown  on  blue 
print,  and  to  repair  the  beacon  opposite  Browns  Point.  No  improve- 
ment is  needed  below  Point  of  Bocks. 

The  estimated  cost  and  quantities  of  material  are: 

Dredging  13d,5G5  cubic  yards  of  material,  measared  in  scows,  at  20  cento. ..  $26, 71 1 
Bepairing  stone  beacon 250 

26,961 
Engineering  expenses  and  contingencies 3, 039 

Total 30,000 

The  depth  of  16  feet  is  selected,  as  Thomaston  is  frequented  by  large 
schooners  drawing,  loaded,  from  16  to  18  feet. 

The  improvement  mentioned  above  would  meet  the  present  and  pro- 
spective needs  of  commerce. 

Very  respectfully,  your  obedient  servant, 

D.  P.  Heap, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  EngineerSy  TJ.  8.  A. 

(Through  GoL  Henry  L.  Abbot,  Gorps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

New  Yorkj  January  15 j  1895, 
Bespectfhlly  forwarded  to  the  Ghief  of  Engineers,  United  States 
Army,  recommended. 

Henry  L.  Abbot, 
OoUmel  of  Engineers,  Bvt  Brig.  Gen.,  U.  8.  A., 

Division  Engineer. 


REPORT  OF  MR,   A.   C.    BOTH,    ASSISTANT  ENGINEER. 

PORTULND,  Mb.,  January  4,  2895. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  sarvey  of  Georges 
River,  Maine,  near  Thomaston,  made  nnder  your  direction,  in  compliance  with  a 
requirement  in  the  river  and  harbor  act  of  August  17,  1894: 

The  survey  was  oommenoed  on  November  22  and  completed  on  December 6,  1894. 
The  map  of  this  survey,  drawn  to  a  scale  of  1:3000,  is  herewith  submitted.  The 
mean  low-water  level,  to  which  the  soundings  shown  on  the  map  are  referred,  was 
obtained  from  a  bench  mark  established  by  tne  United  States  Coast  and  Geodetic 
Survey.  It  is  a  drill  hole  in  the  north  face  of  the  stone  beacon,  and  is  12.52  feet 
abo\'e  the  mean  low- water  level. 

*  Omitted.    Printed  in  House  £x.  Doo.  No.  236,  Fifty-third  Congress,  third  session. 
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On  December  21, 1874,  the  bark  Levandeff  Capt.  Ambrose  Vesper,  ran  into  this 
beacon  acoidentallv  and  dislodged  a  number  of  stones  as  far  down  as  the  fifth  coarse 
from  the  top.  .  Althongh  no  disarrangement  of  the  stones  forming  the  north  face  of 
this  beacon  is  apparent,  I  have,  in  order  to  preserve  this  reference,  established  two 
more  bench  marks  on  shore,  as  shown  on  the  map.  The  mean  range  of  tides  at 
Thomaston  is  10  feet.  The  character  of  the  material  along  the  line  of  the  channel 
was  examined  in  fifteen  places  located  on  the  ma^,  and  marked  No.  1  to  No.  15.  The 
results  of  these  tests,  which  were  made  with  an  iron  rod  1  inch  in  diameter  and  20 
feet  long,  are  tabulated  on  the  map,  and  indicate  that  the  balk  of  the  material  nec- 
essary to  be  dredged  consists  of  soft  mad,  except  in  the  npper  parts  of  the  channel, 
where  some  soft  clay  and  some  rocks,  sand,  ana  gravel  may  \>e  found. 

The  improvements  (shaded  on  the  map)  which  are  recommended,  and  which  it  is 
believed  will  five  ample  facilities  for  the  safe  and  nnobstracted  passage  of  the 
largest  class  of  vessels  now  sailing  to  and  firom  this  port,  are  as  follows: 

Dredging  a  channel  to  a  depth  of  16  feet  at  mean  low  water,  ftom  deep  water  near 
the  **  Point  of  Rocks''  to  the  head  of  the  wharves  at  Thomaston,  the  total  distance 
being  about  4,500  feet,  the  widths  of  the  channel  in  its  several  parts  to  be  as  follows : 

1.  A  straight  portion  (A.  to  B)  from  ''Point  of  Rocks''  to  near  the  stone  beacon  (a 
distance  of  about  1,700  leet)  to  a  width  of  160  feet. 

2.  The  curved  portion  (B  to  C)  around  the  stone  beacon  (a  distance  of  about  800 
feet)  from  160  feet,  to  a  maximum  width  of  220  feet,  diminishing  to  a  width  of  125 
feet  near  Creighton's  Wharf  (at  C). 

3.  A  straight  portion  (C  to  D)  in  front  of  Creighton's  and  Cushing's  wharves  (a 
distance  of  about  1,000  feet)  to  a  width  of  125  feet. 

4.  A  straight  portion  (D  to  £)  from  Gushing's  Wharf  to  and  in  front  of  O'Brien's 
Wharf  (a  distance  of  about  1,000  feet)  to  a  width  of  90  feet. 

It  is  also  recommended  that  the  stone  beacon,  which  is  a  very  substantial  and 
well-built  structure,  be  repaired,  It  will  require  the  partial  taking  up  and  relaying 
of  about  five  courses.  The  stones  which  were  knocked  off  by  the  collision  above 
mentioned  are  lying  close  by  on  the  bottom  and  can  be  easily  recovered  at  low  water 
and  replaced.  No  new  stone  will  be  required,  as  it  is  believed  that  no  stone  has 
been  lost. 

Eatimated  coat  of  improvement, 

1.  Dredging  a  channel  from  ''Point  of  Rocks"  (marked  A)  to  the  head  of 

the  wharves  at  Thomaston  (marked  E),  for  a  total  distance  of  4,500 
feet,  having  a  depth  of  16  feet  at  mean  low  water,  and  widths  varying 
from  220  feet  to  90  feet,  will  require  the  removal  of  133,555  cubic  yards 
of  material,  measured  in  scows,  at  20  cents  per  cnbic  yard $26, 711 

2.  Repairing  the  stone  beacon  at  an  estimated  cost  of  $250 250 

26,961 
Engineering  expenses  and  contingencies 3, 039 

Total  cost  of  improvements 30,000 

Very  respectfully,  your  obedient  servant, 

A.  C.  Both,  JasMtant  Engineer. 
Maj.  1).  P.  Hkap, 

Corpa  of  Engineera,  U»  S»  A. 


A  26. 

SURVEY  OF   SASANOA   RIVER,  MAINE. 

[Printed  in  Hou.se  Ex.  Doc.  Xo.  142,  Fifty-third  Conprcss,  tbinl  Bession.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  19^  1H94. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
December  13,  1894,  with  two  maps,*  from  Maj.  D.  P.  Heap,  Corps  of 
Engineers,  of  the  results  of  a  survey  of  Sasanoa  River,  Maine,  made 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  142,  Fifty-third  Congress,  third  session. 
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to  comply  with  requirements  of  the  river  and  harbor  act  of  August  17, 
1894, 

To  give  full  12  feet  depth  at  mean  low  tide  at  Carletons  Ledges,  to 
widen  the  channel  at  Upper  Hell  Gate  to  125  feet  and  to  the  same  depth 
of  12  feet,  and  to  construct  a  beacon  on  the  jetty  at  Camp  Ground, 
Major  Heap  submits  estimates  amounting  to  S19,000, 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chi^  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  MAJ.  D.  p.  HEAP,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Portlandj  Me.,  December  13^  1894, 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  Sasanoa  River,  Maine,  ordered  by  the  river  and  harbor  act  of 
August  17,  1894.  This  work  was  assigned,  by  Department  letter  of 
September  5, 1894,  ♦  •  •  to  my  predecessor,  Lieut.  Col.  Peter  O. 
Hains,  Corps  of  Engineers,  whom  I  relieved  November  6, 1894.  j 

The  Sasanoa  River,  formerly  known  as  Back  River,  is  a  tidal  river, ' 
or  thoroughfare,  about  9  miles  in  length,  connecting  the  Kennebec 
River,  at  Bath,  Me.,  with  Sheepsoot  River,  and  does  not  extend  to 
Boothbay,  as  mentioned  in  the  act  of  Congress  ordering  the  survey. 

Between  1870  and  1881  the  sum  of  $45,500  was  appropriated  by  Con- 
gress, and  this  amount  was  expended  in  improving  the  navigation  of 
the  stream  near  its  western  end,  under  the  title  '*  Gut  opposite  Bath.'' 
The  work  consisted  in  rock  excavation  and  dredging,  including  the 
construction  of  a  small  jetty,  all  in  the  vicinity  of  '*  Upper  Hell  Gate,'' 
a  locality  about  2  miles  east  of  Bath,  Me. 

The  chief  business  on  the  river  is  that  carried  on  by  the  Eastern 
Steamboat  Comxjany,  of  Bath,  Me.  This  company  has  five  steamboats, 
varying  from  80  to  120  feet  in  length,  and  drawing  about  9  feet  when 
loaded.  During  the  season  of  1893  the  traffic  by  this  line  amounted  to 
41,000  passengers  and  1,900  tons  of  freight,  which  figures  were,  I  am 
informed,  probably  exceeded  during  the  season  of  1894. 

The  Kennebec  and  Bath  Steamboat  Company  also  runs  during  the 
summer  a  large  excursion  boat  between  Gardiner  and  Boothbay.  , 

The  Knickerbocker  Towing  Company,  which  does  all  the  towing  ini 
that  vicinity,  is  able  to  take  only  light  schooners  through  the  Sasanoa 
River,  and  finds  the  most  difficulty  at  Upper  Hell  Gate,  where  the 
channel  is  narrow.  ^ 

The  waterway  is  also  much  used  by  scows  and  lighters  carrying*, 
bricks  and  lumber,  and  occasionally  by  small  schooners  of  about  150 
tons. 

The  first  obstruction  to  navigation  after  leaving  Bath  is  at  the  draw 
of  Arrowsic  Bridge  (shown  on  tracing).  To  the  eastward  of  the  draw 
opening  the  water  is  shoal,  obstructing  the  approach.  To  remove 
enough  of  the  shoal  to  afford  easy  access  to  the  draw,  giving  a  depth 
of  12  feet  at  mean  low  tide,  would  probably  require  the  dredging  of 
6,000  cubic  yards  of  material,  and  the  channel  so  made  would  be  liable 
to  fill  up  again.  The  draw  of  the  bridge  is,  however,  improperly 
located. 
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A  new  draw  shonld  be  required  to  be  opened,  nnder  the  provisions  of 
tlie  act  of  September  19, 1890,  about  150  feet  north  of  the  present  one, 
so  as  to  be  over  the  natural  channel  of  the  river,  where  there  is  not 
less  than  20  feet  of  water  at  mean  low  tide  for  a  width  of  about  200 
feet.  In  view  of  the  above  no  dredging  is  recommended  to  be  done  by 
the  General  Government  at  this  point. 

The  next  obstruction  occurs  near  and  to  the  southward  of  Carletons 
Ledges  at  Ferry  Point,  where  a  shoal  (shaded  on  tracing)  extends  nearly 
across  the  channel.  To  give  12  feet  depth  over  this  shoal  at  low  tide- 
would  require  the  removal  of  about  2,000  cubic  yards  of  sand  and  gravel. 

The  channel  at  Upper  Hell  Gate  is  about  100  feet  in  width  and  the 
tidal  currents  are  strong.  The  channel  should  be  widened  to  125  feet  to 
the  depth  of  12  feet  at  mean  low  tide,  which  would  require  the  removal 
from  the  west  side  of  the  channel  of  about  900  cubic  yards  of  ledge, 
measured  in  place.  The  proposed  excavation  is  shaded  in  black  on 
accompanying  tracing. 

The  jetty  at  Camp  Ground  is  submerged  at  high  tide,  and  the  outer 
end  of  it  should  be  marked  by  a  beacon. 

To  give  full  12  feet  depth  at  mean  low  tide  at  Carletons  Ledges,  to 
widen  the  channel  at  Upper  Hell  Gate  to  125  feet  and  to  the  same  depth 
of  12  feet,  and  to  construct  a  beacon  on  the  jetty  at  Gamp  Ground,  which 
are  the  items  of  improvement  recommended  for  the  Sasauoa  liiver, 
would,  it  is  estimated,  cost  as  follows: 

Dredging  at  Carletbns  Ledges,  2,000  cubic  yards^  at  40  cents $800 

Ledge  excavation  at  Hell  Gate,  900  cubic  yards,  at  $20 18, 000 

Beacon  on  jetty  at  Camp  Ground 200 

Total 19,000 

The  works  of  improvement  above  recommended  are,  in  my  opinion, 
all  that  are  needed  to  meet  the-  present  or  prospective  needs  of  the 
commerce  of  "Sasanoa  Eiver  from  Bath  to  Boothbay,  Me." 

Two  tracings,  showing  the  localities  recommended  for  improvement, 
are  transmitted  herewith.  The  survey  near  Arro  wsic  Bridge  was  made 
during  October,  1894.  The  data  for  the  tracing,  showing  the  locality 
at  and  near  Upper  Hell  Gate,  is  taken  from  a  survey  made  in  1878, 
under  the  direction  of  Lieut.  Col.  George  Thom.  The  conditions  are 
practically  unchang^,  except  that  the  shoal  near  Carletons  Ledges 
has  increased. 

Very  respectfully,  your  obedient  servant, 

D.  P.  Heap, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Caset, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer, 
Northeast  Division.) 

[First  indonemeDt.] 

Northeast  Division  Engineer  Office, 

yeic  York,  December  17, 1894, 

EespectfuUy  forwarded  to  the  Chief  of  Engineers,  United  States  Army. 

I  concur  with  Major  Heap  in  regarding  improvements  as  herein 

recommended  as  all  that  are  needed  to  meet  the  present  or  prosi)ective 

needs  of  the  commerce  of  Sasanoa  Eiver  from  Bath  to  Boothbay,  Me. 

Henry  L.  Abbot. 
Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U,  o.  A.^ 

Division  Engineer. 
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A  27. 
ESTABLISHMENT  OF  HARBOR  LINES  IN  ROCKLAND  HARBOR,  MA.INE. 

Rockland,  Me.,  October'  16j  1894. 
8m:  The  undersigned  citizens  of  Rockland,  Me.,  respectfully  repre- 
sent that  for  the  preservation  aud  protection  of  the  harbor  of  said  city 
it  is  necessary  that  the  lines  beyond  which  wharves,  piers,  bulkheads, 
and  other  works  shall  not  extend,  shall  be  established.  They  there- 
fore pray  that  you  will  take  such  action  in  the  matter  as  you  may  deem 
expedient. 

F.  C,  KniG:HT  and  others. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War,  Wcishingtonj  D.  C. 

Lewiston,  Mb.,  November  P,  1894. 
I  recommend  that  action  be  taken  as  within  requested.    Rockland  is 
one  of  the  most  important  harbors  on  the  Maine  coast. 

]S^.  DiNaLEY,  Jr.,  M,  0.,  Maine. 

[Third  indorsement.] 

Office  Chief  of  Enguveers, 

U.   S.  ARMY, 

November  13,  1891. 
Respectfully  referred  to  Maj.  D.  P.  Heap,  Corps  of  Engineers,  for 
report  under  the  provisions  of  section  12  of  the  act  of  Congress  of 
September  19, 1890. 

If,  in  the  opinion  of  Major  Heap,  the  establishment  of  harbor  lines  is 
essential  to  the  preservation  and  protection  of  this  harbor,  he  will 
submit  a  tracing  with  his  report,  showing  the  lines  that  sriould  be 
established. 
By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

[Fourth  indorsement.] 

United  States  Engineer  Office, 

Fortlandy  Me.,  January  15, 1895. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  A. 

I  have  the  honor  to  report  that  I  visited  Rockland,  Me.,  on  the^  7th 
instant  and  consulted  with  all  parties  interested  in  the  wharf  fron!t. 

In  my  opinion  the  establishment  of  harbor  lines  is  essential  to  the 
preservation  and  protection  of  this  harbor,  and  I  inclose  a  tracing* 
showing  the  lines  that  should  be  established.  These  lines  are  so 
drawn  as  to  conflict  as  little  as  possible  with  existing  interests  and  at 
the  same  time  not  to  interfere  with  the  general  navigation.  There  is 
no  necessity  at  present  of  establishing  the  harbor  lines  north  or  south 
of  the  red  line  on  the  tracing. 

No  accurate  survey  was  available,  consequently  the  harbor  lines  as 
laid  down  are  only  a  close  approximation,  but  are  sufficient  for  all 
practical  purposes. 

•  Not  printed. 
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I  expect  to  make  a  survey  of  the  harbor  in  the  spring,  and,  if  so 
authorized,  will  include  the  wharf  front  in  this  survey  and  lay  out  the 
harbor  lines  with  greater  accuracy. 

D.  P.  Heap, 
Major  J  Corps  of  Engineers. 

[Fifth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
January  17  ^  1895. 
Respectfully  returned  to  the  Secretary  of  War. 
This  is  a  request  for  establishment  of  harbor  lines  at  Rockland,  Me. 
Inviting  attention  to  the  foregoing  indorsement,  I  recommend  that 
the  harbor  lines  for  this  locality  proposed  by  Maj.  D.  P.  Heap,  Corps 
of  Engineers,  and  shown  on  the  inclosed  tracing,  be  approved. 

The  tracing  submitted  has  been  prepared  for  the  signature  of  the 
Secretary.  ' 

Thos.  Lincoln  Casey, 
Brig.  6en.,  Chief  of  Engineers. 

[Sixth  indorsement.] 

War  Department,  January  21^  1895. 
Respectfully  returned  to  the  Chief  of  Engineers,  the  inclosed  tracing 
having  been  approved  by  the  Secretary  of  War. 
By  order  of  the  Secretary  of  War: 

John  Tweedale,  Chief  Cl^rJc. 
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IMPROVEMENT  OF  KIVEES  AND  HARBORS  IN  EASTERN  MASSACHUSETTS. 


EEPORT  OF  LIEUT,  COL.  S.  M,  MANSFIELD,  COUPS  OF  ENGINEEBS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


improvemb:nts. 


1.  Newburyport  Harbor,  Massachusetts. 

2.  Merrimac  River,  Massachusetts. 

3.  Powow  River,  Massachusetts. 

4.  Ipswich  River,  Massachusetts. 

5.  Essex  River,  Massachusetts. 

6.  Harbor  of  refuge,  Saudy  Bay,  Cape 

Anu,  Massachusetts. 

7.  Gloucester  Harbor,  Massachusetts. 

8.  Manchester  Harbor,  Massachusetts. 

9.  Salem  Harbor,  Massachusetts. 

10.  Lynn  Harbor,  Massachusetts. 

11.  Winthrop  Harbor,  Massachusetts. 

12.  Mystic  and  Maiden  rivers,  Massachu- 

setts. 


13.  Boston  Harbor,  Massachusetts. 

14.  Weymouth  River,  Massachusetts. 

15.  Hingbam  Harbor,  Massachusetts. 

16.  Scituate  Harbor,  Massachusetts. 

17.  Plymouth  Harbor,  Massachusetts. 

18.  Kingston  Harbor,  Massachusetts. 

19.  Welifleet  Harbor,  Massachusetts. 

20.  Provincetown Harbor, Massachusetts. 

21.  Chatham  Harbor,  Massachusetts. 

22.  Removing  sunken    vessels   or    craft 

obstructing  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND   SURVEYS. 


23.  Manchester  Harbor,  Massachusetts. 

24.  Plymouth  Harbor,  Massachusetts. 

25.  Chatham    New   Harbor,    Massachu- 

setts. 


26.  Chelsea  River,  Massachusetts. 

27.  East  Boston  Channel,  Boston  Harbor, 

Massachusetts. 

28.  Salem  Harbor,  Massachusetts. 


United  States  Engineer  Office, 

Boston^  Mass,,  July  1,  1895, 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works  of  river  and  harbor  improvements  in  my  charge  for  the  fiscal 
year  ending  June  30, 1895. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 


Lieut.  GoL,  Corps  of  Engineers. 


Brig.  Gen.  Wm.  P.  Craighill, 


Chief  of  Engineers,  Z7.  8.  A, 
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B    I. 

IMPROVEMENT  OF  HARBOR  AT  NEWBURYPORT,  MASSACHUSETTS. 

Xewburyport  is  situated  on  the  south  bank  2J  miles,  approximately, 
from  the  mouth  of  the  Merrimae  River.  The  river  empties  into  the 
Atlantic  Ocean  midway  between  Cape  Ann  and  Portsmouth,  or  about 
30  miles  a  little  east  of  north  from  Boston  in  a  direct  line. 

The  outlet  of  the  river,  between  Plum  Island  and  Salisbury  Point, 
is  1,000  feet  wide  and  30  feet  deep  at  mean  low  water.  At  a  distance 
of  nearly  a  mile  outside  lies  a  sandy  bar,  thrown  up  by  wave  action, 
through  which,  previous  to  the  improvement,  a  channel,  variable  in 
position  and  depth,  was  maintained  by  the  current  of  the  river,  increased 
by  the  tidal  prism  in  a  large  interior  basin,  due  to  a  range  of  tides 
equaling  8^  feet. 

For  1,000  feet  outward  from  the  gorge  toward  the  crest  of  the  bar  the 
current  was  able  to  maintain  a  channel  of  navigable  width  and  18  feet 
deep  at  mean  low  water,  and  for  a  farther  distance  of  1,500  feet  a  chan- 
nel 12  feet  deep.  From  the  18-foot  contour  line  on  the  inside  to  the 
same  on  the  outside  the  distance  was  4,000  feet,  and  between  the  12foot 
contours  the  distance  was  3,000  feet. 

The  depth  on  the  crest  of  the  bar  was  generally  less  than  7  feet  at 
mean  low  water. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  a 
channel  1,000  feet  wi<le  and  at  least  17  feet  deep  at  mean  low  water,  so 
that  vessels  may  cross  the  bar  and  find  a  harbor  at  any  stage  of  the^ 
tide  with  as  great  draft  as  can  reach  Newburyport  by  the  river  at 
high  tide. 

The  project  submitted  September  16, 1880,  proposed  two  converging 
rubblestone  jetties,  their  outer  ends  i)arallel  for  1,000  feet  and  about 
the  same  distance  apart,  and  the  protection  of  the  beach  in  their  vicinity. 
This  was  modified  in  1882  so  as  to  provide  for  the  partial  closing  of 
Plum  Island  Basin  with  a  timber  dike  about  800  feet  long  and  5J  feet 
above  mean  low  water. 

The  direction  of  the  south  jetty  and  the  character  of  the  shore  pro- 
tection was  modified  in  1883.  The  north  jetty,  from  Salisbury  Beach, 
is  to  be  4,000  feet  long,  approximately,  and  the  south  jetty,  from  Plum 
Island,  is  to  be  2,400  feet,  approximately. 

Both  are  15  feet  wide  on  top,  which  is  in  a  plane  12  feet  above  mean 
low  water.  The  two  jetties  have  slopes  of  1  on  2  on  the  sea  side  and 
of  1  on  1  on  the  harbor  side. 

A  map  showing  the  location  of  the  jetties  is  published  in  the  Annual 
Keport  of  the  Chief  of  Engineers  for  1885.  Their  form  and  dimensions 
are  shown  in  the  report  for  1881.  The  location  and  details  of  construc- 
tion of  the  dike  are  given  in  the  report  for  1883.  The  estimated  cost 
of  the  improvement  was  $375,000. 

The  total  appropriations  to  date  are  $297,500. 

The  amount  expended  to  June  30, 1894,  was  $269,723.84. 

On  June  30, 1894,  the  condition  of  the  improvement  was  as  follows: 
The  north  jetty  was  2,705  feet  long,  fully  completed;  the  south  jetty 
was  completed  for  1,077  feet,  and  partly  completed  for  an  additional 
distance  of  223  feet,  and  its  shore  end  was  strengthened  by  a  sand 
catch;  the  dike  was  completed  so  far  as  was  prudent  for  its  safety;  it 
was  817  feet  long,  5^  feet  high  above  mean  low  water,  except  that  near 
its  center  a  weir  had  been  left  open,  150  feet  long,  its  sill  2  feet  above 
mean  low  water. 
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The  act  of  August  17, 1894,  appropriated  $20,000  for  this  improve- 
ment, and  on  August  23, 1894,  it  was  recommended  that  the  available 
funds  be  expended  in  continuing  the  ftill  section  of  the  south  jetty  j 
this  was  approved  August  25,  1894,  and  on  September  4,  1894,  an 
advertisement  was  issued  inviting  proposals  for  this  work. 

The  bids  received  were  opened  October  4, 1894,  and  an  abstract  of 
them  will  be  found  in  the  annexed  table. 

On  October  16,  1894,  a  contract  was  entered  into  with  the  Rockport 
Granite  Company,  to  deposit  in  the  south  jetty  15,000  tons  of  rubble- 
stone. 

Operations  under  this  contract  were  commenced  in  the  latter  part  of 
May,  1895,  and  as  but  973  tons  of  rubblestone  were  deposited  during 
the  fiscal  year,  the  works  of  improvement  at  the  date  of  this  report  are 
in  practically  the  same  condition  as  on  June  30, 1894. 

The  annual  survey  of  the  bar  was  made  in  May,  1895,  and  by  com- 
parison with  the  survey  of  1894  it  is  found  that  the  channel  over  the 
bar  has  swung  farther  to  the  southward.  The  depth  on  the  bar  and 
the  outside  contours  are  not  materially  altered. 

To  complete  the  improvement  an  appropriation  of  $77,500  will  be 
required,  all  of  which  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30, 1897,  in  the  extension  of  both  jetties  to 
their  full  projected  lengths. 

The  advantages  to  be  derived  from  the  completion  of  the  project  are 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby 
affording  a  harbor  of  refuge  on  the  inside  of  Salisbury  Beach  and  giv- 
ing easy  access  at  high  tide  to  the  wharves  at  Newburyport  for  vessels 
drawing  17  feet,  approximately. 

This  work  is  located  in  the  collection  district  of  Newburyport,  Mass.,  of  which 
Newburyport  is  the  port  of  entry.  The  nearest  light-house  is  on  Plum  Island,  at 
the  entrance  of  the  harbor. 

The  accompanying  commercial  statistics  for  the  fiscal  year  have  been 
furnished  by  the  collector  of  customs  for  Newburyport,  Mass. 
The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows: 


Act  of— 

June  14,  1880 $50,000 

March3,  1881 40,000 

August  2,  1882 40,000 

Jnly5,18»t 40,000 

Augusts,  1886 37,500 

Augustll,  1888 25,000 


Act  of — 

September  19, 1890 $25,000 

July  13, 1892... 20,000 

Augustn,  1894 20,000 

Total 297,500 


Money  statement, 

July  1, 1894,  balance  unexpended $7,776.16 

Amount  appropriated  by  act  of  August  17,  1894 20,000.00 

27, 776. 16 
June  30,  1895,  amount  expended  during  fiscal  year 7, 571. 52 

July  1, 1895,  balance  unexpended 20,204.64 

July  1, 1895,  outstanding  liabilities $1, 346. 79 

July  1, 1895,  amount  covered  by  uncompleted  contracts 17, 253. 21 

18,600.00 

July  1, 1895,  balance  available 1,604. 64 

{Amount  (estimated)  reauired  for  completion  of  existing  project 77, 500. 00 
Amount  tnat  can  be  prontabljy'  expended  in  fiscal  year  encunj^  June  30, 1897  ^  77, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Abstract  of  proposals  for  the  delivery  of  rubhlestone  in  the  south  Jetty  at  Newhurypart, 
,    Mass,f  opened  October  4, 1894,  by  Lieut,  Col  S,  M,  Mansfield,  Corps  of  Engineers, 


No. 


Name  and  address  of  bidder. 


Price  bid 

for  stone  per 

ton  of  2, 000 

pounds. 


1  '  Joseph  H.  White,  Boston,  Mass 

2  I  George  Willett  Andrews,  Biddeford,  Me. 

3  I  Kocki>ort  Granite  Co  ,  Rockport.  ACass.*. 

4  ,  Pigeon  Hill  Granite  Co.,  Rockport,  Mass 

5  Hughes  Bros.  &,  Bangs,  Syracuse,  N.Y... 


$1.39 
1.33 
1.23 
1.27 
1.53 


Total  tons 
can  be  de- 
livered at 
price. 


12,949 
13, 533 
14,634 
14, 173 
11.764 


*  Lowest  bid. 


The  contract  was  awarded  to  the  Rockport  Granite  Company,  with  the  approval 
of  the  Chief  of  Engineers. 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  1893,  $918.01;  1894, j  1895,  $423.15. 


Shipping. 

1893. 

1894. 

1895. 

No.  '  Tons. 

No.  '  Tons. 

No.  1  Tons. 

Entrances: 

Foreisn  •■        ■  .     •  ......  ..     .....  ................ 

2          146 

13       2. 362 
1          399 

7 
13 

889 

4 

8 

868 

Clearances: 

Foreign - 

1,806 

DomesUc      ..... - 

Imported. 

1893.                  1894. 

1896. 

C6al 

tons.. 

feet.. 

number.. 

1,664 

643 

Lumber  .... 

34,260 

98,600 

115 

Laths  

Tiff  Rr!4l]anfM>xis. . 

Vessels  of  200  to  500  tons  burden,  mostly  of  the  larger  class,  and  drawing  from  10 
to  14  feet,  freq  nent  the  harbor. 

A  large  quantity  of  coal  is  annually  landed  at  this  port  from  coastwise  vessels, 
aggregating  in  number  250,  the  arrivals  and  clearances  of  which  are  not  recorded, 
and  statistics  can  not  be  given. 


B  2. 
IMPROVEMENT  OF  MERRIMAC   RIVER,  MASSACHUSETTS. 

The  mouth  of  the  Merrimac  River  is  15  miles  northwest  from  Gape 
Ann,  Massachusetts.  Tide  water  extends  up  it  a  distance  of  19  miles, 
or  to  the  foot  of  the  "Upper  Falls,"  IJ  miles  above  Haverhill,  Mass. 

Seven  incorporated  cities  and  the  largest  mills  in  New  England  are 
directly  interested  in  this  improvement. 

Before  improvement  the  channel  was  narrow  and  crooked,  and  much 
obstructed  by  ledges,  bowlders,  and  shoals. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  enter 
the  river  and  proceed  to  South  Amesbury,  9  miles  from  the  mouth. 
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The  sea  bar  at  the  mouth  of  the  river  has  been  improved  under  specific 
appropriations  for  the  imi)rovement  of  Newburyport  Harbor,  while 
many  sunken  rocks  and  wrecks  of  piers  and  vessels  lying  inside  the  bar 
have  been  removed  by  general  appropriations  for  the  improvement  of 
the  river. 

The  object  of  the  improvement  is  to  widen,  straighten,  and  deepen 
the  natural  channel  of  the  river  from  the  bar  to  the  head  of  tide  water. 

Tlie  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  feet;  at  Haverhill 
Bridge,  4  feet. 

No  plan  of  the  river  above  Newburyport  has  been  published  in  the 
reports  of  the  Chief  of  Engineers. 

The  project  originally  adopted  in  1870  proi)osed  to  remove  obstruc- 
tions from  the  Upper  and  Lower  Mitchells  Falls,  and  to  remove  the 
Gangway  Rock  and  the  "Boilers"  in  Newburyport  Harbor. 

The  cost  was  estimated  to  be  $69,026. 

The  project  was  modified  in  1874  so  as  to  include  the  removal  of  rocks 
in  and  near  the  draw  of  the  bridge  at  Deer  Island,  2  miles  above  !New- 
buryport,  and  at  Rocks  Bridge,  and  at  Little  Curriers  Shoal,  East 
Haverhill,  so  that  the  channel  should  have  the  following  depths  at 
ordinary  high- water  stages  of  the  river:  From  the  mouth  to  Deer 
Island  Bridge,  5  miles,  10^  feet;  thence  to  Haverhill  Bridge,  12^  miles, 
12  feet;  thence  to  the  foot  of  Mitchells  Falls,  Hazel  tine  Rapids,  IJ 
miles,  10  feet;  thence  through  Mitchells  Falls  to  the  head  of  the  Upper 
Falls,  2^  miles,  not  less  than  4J  feet,  when  the  mill  water  at  Lawrence 
is  running. 

This  revised  project  was  estimated  to  cost  $147,000. 

The  total  appropriations  to  date  are  $242,366.72. 

The  expenditures  to  June  30, 1894,  were  $237,055. 

The  excess  of  expenditure  over  the  estimate  is  due  to  the  removal  of 
rocks  and  other  obstructions  that  were  unknown  and  removal  not  con- 
templated when  the  estimate  was  made,  and  by  the  expense  of  nec- 
essary surveys  and  examinations  not  provided  for  in  the  estimate. 

On  June  30, 1894,  the  project  for  the  improvement  of  the  river  was 
completed. 

The  act  of  August  17,  1894,  provided  as  follows : 

The  Secretary  of  War  is  directed  out  of  the  appropriation  on  hand  to  make  a 
resurvey  of  said  riyer  with  a  view  of  obtaining  a  depth  np  to  Haverhill  equal  to 
that  over  the  bar  at  Newburyport. 

Work  on  this  survey  was  commenced  in  December,  1894,  and  at  the 
date  of  this  report  is  well  advanced  toward  completion. 

To  extend  the  improvement  so  that  the  same  depth  of  water  as  is 
now  obtained  through  Mitchells  Falls  can  be  carried  to  Lawrence  (a 
distance  of  5  miles  from  the  head  of  the  falls)  was  in  1882  estimated  to 
cost,  for  dredging  through  Gages  Shoal  and  Andover  Bar  and  remov- 
ing bowlders  and  ledges,  $11,000. 

This  work  is  located  in  the  collection  district  of  Newburyport,  Mass.,  of  which 
Newburyport  is  the  nearest  port  of  entry.  The  nearest  light-nouses  are  the  Plum 
Island  lights  and  the  Newburyport  Upper  Harbor  lights. 

Commercial  statistics  are  included  in  statement  for  Newburyport 
Harbor. 

No  increase  of  the  tonnage  of  the  river  is  apparent  since  the  improve- 
ment was  commenced,  and  no  new  lines  of  water  transportation  have 
been  established. 
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The  dates  and  amouuts  of  appropriations  for  this  work  are  as  follows: 

Act  of —  I  Act  of — 

May23,1828 $32,100.00  |  June  18. 1878 $10,000.00 


April  2, 1830 3,506.72 

March  2, 1831 16,000.00 

March  2, 1833 4,900.08 

Jnne28, 1834 3,860.00 

July  11,1870 25,000,00 

March3,1871 25,000.00 

June  10,  1872 25,000.00 

March  3, 1873 25,000.00 

.June23,  1874 :.  10.000.00 

March  3, 1875 12,000.00 


March  3,1^79 5,000.00 

June  14,  1880 12,000.00 

March  3, 1881,, 9, 000. 00 

August  2, 1882 9,000.00 

Julys,  1884 3,500.00 

September  19, 1890 10, 000. 00 

July  13, 1892 1,500.00 

Total 242,366.72 


Appropriations  made  since  1870  have  been  expended  on  the  approved 
project  of  that  date  and  its  modifications. 

Money  statement 

July  1, 1894,  balance  unexpended -'.  $5,311.72 

June  30,  1895,  amount  expended  during  fiscal  year 2, 942. 55 

July  1, 1895,  balance  unexpended 2,  369. 17 

July  1, 1895^  outstanding  liabilities 611. 25 

July  1, 1895,  balance  available 1,757.92 


B  3. 

IMPROVEMENT  OF  POWOW  RIVER,  MASSACHUSETTS. 

Powow  Kiver  is  a  tributary  of  the  Merrimac  Eiver,  which  it  joins 
from  the  north  about  3^  miles  above  Kewburyport. 

The  tide  enters  the  river  a  distance  of  about  9,600  feet,  following 
the  channel,  or  to  a  dam  just  above  the  town  of  Amesbury,  Mass. 

The  present  channel  is  narrow,  exceeding:ly  crooked,  and  is  not 
navigable  at  low  water.  The  mean  range  of  the  tide  at  the  mouth  of 
the  river  is  G.7  feet. 

The  project  for  the  improvement  of  the  river  was  proposed  January 
24, 1885.  It  was  based  on  the  survey  provided  for  in  the  act  of  July 
5, 1884. 

This  project  proposed  to  make  a  channel  9,600  feet  long,  60  feet 
wide  on  the  bottom,  and  12  feet  deep  at  mean  high  water,  at  an  esti- 
mated cost  of  1177,000. 

Four  appropriations  have  been  made  for  this  improvement,  viz:  By 
the  act  of  August  11, 1888,  which  appropriated  83,000  for  dredging, 
provided  that  this  sum  shall  not  be  expended  until  the  towns  of  Ames- 
bury  and  Salisbury,  or  either  of  them,  shall  have  causetl  such  a  draw 
to  be  placed  in  the  present  bridge  over  said  river  as  may  be  approved 
by  the  Secretary  of  War;  by  the  aot  of  September  19,  1890,  $5,000, 
with  a  similar  proviso;  by  act  of  July  13,  1892,  $4,000,  and  by  the  act 
of  August  17,  1894,  $15,000;  total,  $27,000. 

On  April  10, 1889,  the  Secretary  of  War  approved  the  plan  of  the 
proposed  bridge.  On  May  11, 1892,  the  chairman  of  the  selectmen  of 
the  town  of  Amesbury,  Mass.,  stated  that  the  bridge  over  :;he  Powow 
River  had  been  reconstructed  in  accordance  with  the  approved  plans. 

On  August  23,  1894,  it  was  recommended  that  the  available  funds 
be  expended  in  making  a  cut  the  whole  length  of  the  proposed  channel, 
25  feet  wide,  of  full  projected  depth.     This  was  approved  August  25y 
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18d4,  and  on  September  4, 1894,  An  advertisement  was  issued  inviting 
proposals  for  this  work. 

The  bids  received  were  opened  October  4, 1894,  and  an  abstract  of 
them  will  be  found  in  the  annexed  table. 

On  October  15, 1894,  a  contract  was  entered  into  with  Mr.  Augustus 
E.  Wright,  of  Portland,  Me.,  to  dredge  04,000  cubic  yards  from  this 
river. 

No  operations  were  in  progress  under  this  contract  during  the  fiscal 
year,  and  at  the  date  of  this  report  the  original  condition  of  the  river 
18  unaltered. 

To  complete  this  improvement  will  require  an  appropriation  of 
$50,000,  all  of  which  could  be  expended  during  the  fiscal  year  ending 
June  30, 1897. 

This  work  is  located  in  the  collection  district  of  Newbury  port,  Mass.,  of  which 
Newburyport  is  the  nearest  port  of  entry.  The  nearest  light-honses  are  the  Kew- 
buryport  Upper  Harbor  lights. 

No  increase  in  the  tonnage  of  the  river  is  apparent,  and  no  new  lines 
of  water  transportation  have  been  established. 

Commercial  statistics  are  included  in  the  statement  for  Newburyport 
Harbor. 

Money  statement. 

July  1,1894,  balance  unexpended $12,000.00 

Amount  appropriated  by  act  of  August  17,1894 15,000.00 

27,000.00 
June  30, 1895,  amount  expended  during  fiscal  year 35. 55 

July  1, 1895,  balance  unexpended 26,964.45 

July  1, 1895,  amount  covered  by  uncompleted  contracts 24, 960. 00 

July  1, 1895, balance  available 2,004.45 

{Amount  Testimated)  required  for  completion  of  existing  project 50, 000. 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  far  dredging  in  Potvow  River  ^  Massachusetts,  opened  October  4,  lS94y 
by  Lieut.  Col.  S,  M,  Mansfield,  Corps  of  Engineers, 


Ko. 


Name  and  address  of  bidder. 


Price  bid 
for  dredg- 
ing, per 
cable  yard. 


Total  yards 
can  be 

removed  at 
price. 


lUltenhonae  R.  Moore,  Mobile,  Ala 

Augustus  R.  Wright,  Portland,  Me.* 

Columbian  Dredging  Co.,  East  Boston,  Mass. 


Cents. 
44 

39 


56,818 
64,102 
56,179 


*  Lowest  bid. 


The  contract  was  awarded  to  Mr.  Augustus  R.  Wright,  with  the  approval  of  the 
Chief  of  Engineers. 


B  4. 

IMPROVEMENT  OF  IPSWICH  RIVER,  MASSACHUSETTS. 

Ipswich  Eiver  empties  into  Plum  Island  Sound  9  miles  south  of  New- 
buryport, Mass.,  and  at  the  same  distance  west  of  Cape  Ann.  The 
head  of  navigation  is  3  miles  above  the  mouth.  ^  j 
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The  entrance  to  Plum  Island  Sound  is  7  miles  east  of  tlie  mouth  of 
the  river.  Six  feet  depth  at  mean  low  water  can  be  carried  over  the 
bar  at  the  entrance  to  the  sound,  and  between  the  bar  and  the  mouth 
of  the  river  there  is  a  good  anchorage,  with  from  3  to  5  fathoms  of 
water. 

Before  improvement  the  channel  of  the  river  from  its  mouth  to  Bar- 
ras  Turn,  a  distance  of  2  miles,  was  at  least  60  feet  wide  and  4  feet 
deep  at  mean  low  water.  From  Barras  Turn  to  the  town  wharves,  a 
distance  of  1  mile,  the  channel  was  narrow  and  crooked,  and  had  at 
some  places  but  IJ  fefet  depth  at  mean  low  water.  The  rise  or  fall  of 
the  tide  is  8.4  feet. 

The  original  project  for  improvement  was  submitted  December  6, 
1875.  It  proposed  a  channel  60  feet  wide  and  4  feet  deep  at  mean  low 
water  from  Barras  Turn  to  the  town  wharves,  at  an  estimated  cost  of 
$25,000. 

On  November  5,  1883,  the  project  was  divided  into  three  partial 
projects : 

1.  The  removal  of  the  ledges  at  Heards  Point  and  opposite  Nabbys 
Point  to  a  depth  of  2  feet  at  mean  low  water,  to  open  a  navigable  chan- 
nel of  that  depth,  at  a  cost  of  $15,900. 

2.  To  dredge  the  shoals  at  Labor  in  Vain  and  The  Shoals  so  as  to 
open  a  channel  4  feet  deep  at  mean  low  water  and  60  feet  wid-e,  at  a 
cost  of  $2,200. 

3.  To  straighten  the  channel  by  making  a  cut  across  Barras  Turn 
and  to  build  a  jetty  to  close  the  old  channel,  at  a  cost  of  $6,900. 

In  the  Annual  Report  of  1887  it  was  recommended  that  the  general 
project  be  modified  by  limiting  the  present  improvement  to  opening  a 
channel  60  feet  wide  and  4  feet  deep  through  The  Shoals  and  Labor  in 
Vain,  and  extending  it  to  the  deep  hole  opposite  the  town  wharves. 

A  chart  showing  this  limited  project  was  published  in  the  Report  of 
the  Chief  of  Engineers  for  1887. 

The  amount  which  has  been  appropriated  for  this  work  to  date  is 
$7,500. 

The  amount  expended  to  June  30, 1894,  was  $2,637.59. 

On  June  30, 1894,  the  improved  channel  was  completed  as  proposed 
at  Labor  in  Vain ;  and  at  The  Shoals  it  was  40  feet  wide  of  full  depth. 
Operations  were  in  progress  under  a  contract  with  Mr.  Edgar  P.  Lover- 
iug,  of  South  Boston,  Mass.  Work  under  this  contract  was  continued 
until  completed  early  in  August,  1894;  7,266  cubic  yards  were  removed 
from  the  river  by  this  contract,  and  the  partial  project  of  1887  was 
thereby  completed. 

To  complete  the  original  project  would  require  an  appropriation  of 
$17,500,  but  it  is  believed  that  the  present  condition  of  the  improve- 
ment will  meet  any  reasonable  demands  of  the  existing  commerce. 

Iy)swich  River  is  in  the  ooUection  district  of  Newburyport,  Mass.  The  nearest 
lii^ht-house  is  the  Ipswich  Light  on  Castle  Neck,  aboat  1  jr  miles  southeast  from  the 
luoiith  of  the  river. 

Commercial  statistics  are  included  in  the  statement  for  Newburyport 
Harbor. 

Xo  increase  in  the  tonnage  of  the  river  is  apparent,  and  no  new  lines 
of  water  transportation  have  been  established. 

The  dates  and  amounts  of  appropriations  for  this  work  are: 

Act  of— 

August  5, 1886 $2,500 

August  11,  1888 .■ 2,500 

July  13,  1892 2,500 


Total ^r^_._^j  7,500 
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Money  statement. 

July  1,1894,  balance  unexpended $4,862.41 

July  30, 1895,  amount  expended  during  fiscal  year 2, 980. 32 

July  1, 1895, balance  unexpended 1,882.09 


B5. 

IMPROVEMENT  OF  ESSEX  RIVER,  MASSACHUSETTS. 

Essex  Eivor  winds  between  marshy  banks  for  3^  miles  from  the  head 
of  navigation,  at  the.  village  of  Essex,  to  its  moutli,  which  forms  a  har- 
bor of  refuge  for  light  draft  vessels,  about  3  miles  to  the  southeastward 
of  the  entrance  to  Ipswich  River,  Massachusetts. 

The  channel  of  the  river  is  crooked  and  obstructed  by  sand  bars  and 
bowlders. 

The  project  for  its  improvement  was  submitted  May  15, 1891 .  T  t  pro- 
posed to  widen  and  deepen  the  upper  lli,000  feet  of  the  natural  channel 
of  the  river,  so  that  4  feet  at  mean  low  water  could  be  carried  to  the 
head  of  navigation  in  a  channel  60  feet  wide  at  a  cost,  as  estimated,  of 
$25,000. 

Two  appropriations  have  been  made  for  this  work,  viz: 

Act  of—- 

July  13,1892 $6,000 

August  17,  1894 5,000 

Total 10,000 

On  August  23, 1894,  it  was  recommended  that  the  available  funds  be 
expended  in  excavating  a  channel  26  feet  wide  with  the  projected  depth 
to  the  head  of  navigation.  This  was  approved  August  25, 1894;  and 
on  September  4, 1894,  an  advertisement  was  issued  inviting  proposals 
for  this  work. 

The  bids  received  were  opened  on  October  4, 1894,  and  an  abstract 
of  them  will  be  found  in  the  annexed  table. 

On  October  15, 1894,  a  contract  was  entered  into  with  the  Columbian 
Dredging  Company,  of  Boston,  Mass.,  to  dredge  47,000  cubic  yards  from 
the  river. 

Operations  were  commenced  under  this  contract  immediately;  sus- 
pended on  account  of  the  freezing  of  the  river  on  November  15, 1894; 
resumed  in  June,  1895 ;  and  as  during  the  year  but  12,736  yards  have 
been  dredged,  no  appreciable  benefit  to  navigation  has  resulted  and 
the  (condition  of  the  river  at  the  date  of  this  report  is  essentially  as  it 
was  originally. 

To  complete  the  improvement  will  require  an  appropriation  of 
$15,000,  all  of  which  could  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30, 1897. 

Essex  River  is  in  the  collection  district  of  Gloucester,  Mass.,  of  which  Gloucester 
is  the  port  of  entry.  The  nearest  light-house  is  Annisquam  Lights  2  miles  east  of 
the  mouth  of  the  river. 

Commercial  statistics  are  included  in  the  statement  for  Gloucester 
Harbor,  Massachusetts. 
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Money  statetnent 

July  1,1894,  balance  unexpended $5,000.00 

Amount  appropriated  by  act  of  August  17,1894 5,000.00 

10,000.00 
June  30,  1895,  amount  expended  during  fiscal  year 1, 069. 19 

July  1, 1895,  balance  unexpended 8,930.81 

July  1, 1895, outstanding  liabilities $1,700.39 

July  1, 1895,  amount  covered  by  uncompleted  contracts 6, 510. 16 

8,210.55 

July  1, 1895,  balance  available 720.26 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
A  mount  that  can  be  profitably  expended  i  n  fiscal  year  endi  ug  J  une  30, 1897    15, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  dredging  in  Essex  Biver,  Massachuseiis,  opened  Ocioher  4,  1894, 
by  Lieut.  Col.  S.  M,  Mansfield,  Corps  of  Engineers. 


1  Eastern  Dredcing  Co.,  Portland,  Me , 

2  Augu.stu.<i  B.  Martin,  lioston,  Mass 

3  Columbian  Drodging  Co.,  East  Boston,  Mass.* 


*  Lowest  bid. 

The  contract  was  awarded  to  the  Columbian  Dredging  Company,  with  the  approval 
of  the  Chief  of  Engineers. 


B6. 

HARBOR  OF  REFUGE,  SANDY  BAY,  CAPE  ANN,  MASSACHUSETTS. 

Sandy  Bay  is  situated  at  the  northeastern  extremity  of  the  promon- 
tory of  Cape  Ann,  which  forms  the  northern  limit  of  Massachusetts 
Bay.  Its  shore  lines  form  a  little  less  than  a  right  angle,  and  their 
directions  are  nearly  north  and  south  and  east  and  west.  The  rocky 
island  of  Straitsmouth  forms  the  eastern  extremity  of  one  shore  line, 
and  the  steep  headland  of  Andrews  Point  the  northern  end  of  the  other. 
Following  the  lineof  tbe  proposed  breakwater  the  bay  is  2f  miles  wide, 
and  has  a  depth  of  2  miles,  approximately. 

The  bay  on  the  laud  side  is  perfectly  protected  by  steep,  high  hills, 
but  it  fronts  the  northeast  and  is  open  to  the  full  force  of  the  violent 
northerly  and  easterly  gales  of  this  coast. 

The  great  seas  of  the  ocean  are  broken,  however,  in  a  degree,  by  the 
sunken  rocky  ledger  called  Averys  Ledge,  the  Dry  and  Little  Salvages, 
the  Flat  Ground,  and  Abners  Ledge,  which  are  directly  at  the  mouth 
of  the  bay.  Inside  these  entrance  ledges  the  bay  is  entirely  unobstructed 
and  has  an  average  depth  of  50  feet  at  mean  low  water. 

A  plan  of  the  bay  showing  the  proposed  breakwater  was  published 
in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1892,  page  564. 

The  original  project  for  improvement  was  submitted  in  1884.  It  pro- 
posed a  continuous  breakwater  9,000  feet  long,  divided  into  two  branches. 
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One  starts  at  Averys  Ledge  and  rans  in  a  direction  a  little  west  of  north 
to  Abners  Ledge,  a  distance  of  d,GOO  feet;  tbe  other  extends  5,420  feet 
from  Abners  Ledge  in  a  northwesterly  direction  and  terminates  at  the 
84 -foot  contour  off  Andrews  Point. 

The  axis  of  the  proposed  breakwater  is  approximately  at  the  inner 
edge  of  tbe  ledges,  at  the  entrance  of  the  bay,  and  about  1  mile  inside 
the  Salvages  and  Flat  Ground,  whicb  receive  the  first  shock  of  easterly 
storm  waves. 

The  southern  entrance  to  the  proposed  harbor  lies  between  Straits- 
mouth  Island  and  Averys  Ledge,  and  is  to  be  1,800  feet  wide  and  at 
least  30  feet  deep.  The  northern  entrance  near  Andrews  Point  is  2,700 
feet  wide  and  80  feet  deep.  They  are  so  located  with  reference  to  each 
other  that  vessels  can  enter  and  leave  the  harbor  with  any  wind. 

The  harbor  formed  by  the  breakwater  covers  an  anchorage  of  1,377 
acres,  in  which  the  depth  exceeds  24  feet  at  mean  low  water. 

The  .original  project  proposed  to  build  the  substructure  of  the  break- 
water to  the  level  of  22  feet  below  mean  low  water  of  a  mound  of  rub- 
blestone,  40  feet  wide  on  top. 

On  March  2, 1892,  the  project  was  modified  to  include  the  entire 
breakwater  by  a  report  of  the  special  board  of  engineers  constituted 
for  that  purpose. 

This  project  was  approved  March  17, 1892,  and  it  proposes  to  con- 
struct the  entire  breakwater  of  rubblestone  with  the  following  section: 
On  the  sea  side,  from  the  bottom  to  15  feet  below  mean  low  water,  a 
slope  of  1  on  IJ;  thence  to  mean  low  water,  1  on  3;  thence  to  18  feet 
above  mean  low  water,  1  on  1 5  the  width  on  tbe  crest,  20  feet,  and  tbe 
rear  slope,  1  on  ^'^o^o  to  mean  low  water;  thence  to  the  bottom,  1  on  1. 

The  axis  of  the  eastern  branch  of  the  breakwater  is  indicated  by  an 
iron  spindle  on  Averys  Ledge  when  in  range  with  the  south  light-house 
on  Thatchers  Island.  Cross  ranges  are  established  by  iron  pipes  let 
into  the  rocks  on  Dry  and  Little  Salvages,  which  mark  points  at  inter- 
vals of  100  feet  from  the  spindle  (initial  point)  on  Averys  Ledge.  The 
axis  of  the  north  branch  is  cross  range  3640. 

The  estimated  cost  of  the  improvement  is  $5,000,000,  to  which  must 
be  added  $2,500,000  for  buoyage,  lighting,  and  defense  of  the  harbor. 

These  estimates  are  based  upon  consecutive  annual  appropriations  of 
not  less  than  10  per  cent  of  the  original  estimates  of  cost.  Should 
operations  be  suspended  at  any  time  from  want  of  funds,  or  annual 
appropriations  be  reduced  to  small  sums  for  a  series  of  years,  the 
expense  for  the  final  construction  will  be  proportionally  increased. 

The  total  appropriations  to  date  are  $750,000. 

The  expenditures,  not  including  outstanding  liabilities,  to  June  30, 
1894,  were  $558,295.46. 

On  June  30, 1894,  671,776  tons  of  stone  had  been  deposited  in  the 
breakwater,  of  which  661,828  tons  were  small  stone  (less  than  4  tons 
weight)  deposited  below  mean  low  water,  and  9,948  tons  large  stone 
(averaging  6  tons  weight)  deposited  above  low  water.  The  breakwater 
had  been  completed  between  cross  ranges  3040  and  3540,  brought  to 
the  grade  of  mean  low  water  between  ranges  2940  and  3040,  and  in 
addition  the  remainder  of  the  distance  between  range  140  ana  4740  is 
to  the  grade  22  feet  below  mean  low  water. 

Operations  were  in  progress  under  a  contract  with  theEockport  and 
Pigeon  Hill  granite  companies,  and  during  the  fiscal  year  2,933  tons 
of  small  stone  and  3,500  tons  of  large  stone  were  placed  in  the  break- 
water, completing  the  contract  satisfactorily  in  August,  1894. 

The  act  of  August  17, 1894,  appropriated  $150,000  for  this  work, 
and  on  August  23, 1894,  it  was  recommended  that  the  available  funds 
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be  expended  in  constmcting  the  snbstrnctore  of  the  breakwater.  This 
waa  approved  August  25, 1894,  and  on  September  4, 1894,  an  adver- 
tisement was  issued  inviting  proposals  for  this  work. 

The  bids  received  were  opened  October  4, 1894,  and  an  abstract  of 
them  will  be  found  in  the  annexed  table. 

On  October  15, 1894,  a  contract  was  entered  into  with  the  Cape  Ann 
Granite  Company  to  deposit  in  the  substructure  of  the  breakwater 
240,000  tons  of  small  stone. 

Operations  were  commenced  under  this  contract  in  November,  1894, 
and  during  the  fiscal  year  5,313  tons  of  stone  were  deposited. 

At  the  date  of  this  report  a  total  of  683,522  tons  of  stone  have  been 
deposited  in  the  breakwater,  of  which  13,448  tons  are  large  stone,  and 
the  balance,  670,074  tons,  small  stone. 

The  breakwater  between  cross  ranges  140  and  4740  is  at  a  grade  not 
more  than  22  feet  below  mean  low  water,  and  between  ranges  3040 
and  3640  it  is  completed.  The  completed  portion  of  the  breakwater  is 
in  good  order,  although  some  slight  settling  of  the  southern  half  is 
apparent. 

To  complete  the  project  will  cost  $4,250,000. 

During  the  fiscal  year  ending  June  30,  1897,  $500,000  could  be 
exi)ended  to  advantage. 

The  prospective  benefits  to  commerce  and  navigation  by  the  construc- 
tion of  this  harbor  of  refuge  are  increased  safety  to  life  and  property, 
and  a  consequent  reduction  in  freight  and  insurance. 

Sandy  Bay  is  sitnated  la  the  ooUection  district  of  Gloucester,  Mass.,  of  which 
Gloucester  is  the  port  of  entry.  The  nearest  light-house  is  Straitsmouth  Light,  at 
the  southern  entrance  of  the  bay. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1895,  have  been  furnished  by  Mr.  Charles  S.  Rogers,  of  Rock- 
port,  Mass. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 

July5,1884 $100,000 

Augusts,  1886 100,000 

August  11, 1888 100,000 

September  19, 1890 150, 000 


Act  of— 

July  13, 1892 $150,000 

August  17, 1894 150,000 


Total 760,000 


Money  statement. 

July  1,1894,  balance  unexpended $41,704.54 

Amount  appropriated  by  act  of  August  17,1894 .150,000.00 


June  30,  1895,  amount  expended  during  fiscal  year. 


191,704.54 
35,786.32 


July  1, 1895,  balance  unexpended 155, 918. 22 

July  1,1895,  outstanding  liabilities $2,534.10 

July  1,  1895,  amount  covered  by  uncompleted  contracts....  140, 108. 18 

142, 642. 23 


July  1,  1895,  balance  available . 


13,275.99 


'Amount  (estimated)  required  for  completion  of  existing  project 4, 250, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Ahstraot  of  proposals  for  furnishing  ruhhlestone  in  the  In'sakwater  at  Sandy  Bay,  Mas- 
saohusettSf  opened  October  4, 1894,  hy  Lieut,  Col.  S,  M.  Mansfield,  Corps  of  Engineers, 


Cape  Ann  Granite  Co.»  Boaton,  Mass.  *  — 
Pigeon  Hill  Granite  Co.,  Kockport.  Mass. 
George  Willett  Andrews,  Blddeforcl  Me. 
Hughes  Bros.  &  Bangs,  Syracuse,  N.  Y. .., 
ItocKport  Granite  Co.,  Rockport,  Mass. . . , 


*  Lowest  bid. 

The  contract  was  awarded  to  the  Cape  Ann  Granite  Company,  with  the  approval 
of  the  Chief  of  Engineers. 


COMMERCIAL  STATISTICS. 


Articles. 


1893. 


1894. 


1895. 


Shipped : 

Stone tons.. 

Beceived : 

Coal tons.. 

Wood cords.. 

Lumber feet.  - 

Fish pounds.. 

Mackerel barrels 

FlHh  sounds pounds.. 

Lobsters barrels.. 

Cod  oil gallons.. 

Medicine  oil do 

Salt hogsheads. . 


170,000  j 

8, 126  I 

490  , 

250,000  I 


271, 000 

8,900 

200 

825,000 


2,340,000  I    2,900,000 

'  900 

280,000 

900 

9,000 

4,500 

600 


300, 000 

9,000 

600 

575,000 

2, 850, 000 

700 

275,000 

7110 

9,000 

4.000 

525 


B7. 

IMPROVEMENT  OF  HARBOR  AT  GLOUCESTER,  MASSACHUSETTS. 

This  is  the  most  important  harbor  between  Boston  and  Portland,  and 
is  the  principal  resort  for  all  New  England  fishing  vessels.  It  is  situ- 
ated at  the  southeastern  extremity  of  Gape  Ann,  20  miles  northeast 
from  Boston.  It  is  easily  entered  when  the  dangerous  storms  of  this 
cpast  occur,  and  provides  a  secure,  ample  shelter  for  all  classes  of  ves- 
sels, except  from  south  winds,  and  from  these  a  moderate  extent  of 
protected  anchorage  is  afforded  in  the  inner  harbor. 

It  contains  in  the  outer  roadstead,  the  inner  harbor,  and  in  the  chan- 
nel connecting  them  sufficient  deep  water  for  the  most  liberal  demands 
of  commerce,  but  the  inner  harbor  and  channel  are  obstructed  by  bowl- 
ders, ledges,  and  shoals  dangerous  and  inconvenient  to  shipping,  and 
the  outer  harbor  or  roadstead  is  open  to  the  action  of  all  southerly 
winds. 

A  plan  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1887,  page  606. 

The  first  project  formed  for  improvement  was  submitted  January  20, 
1871,  and  was  based  on  the  survey  provided  for  by  the  act  of  July  11, 
1870.  (Report  of  Chief  of  Engineers,  1871,  p.  869.)  This  project  pro- 
posed the  removal  of  certain  bowlders  from  the  inner  harbor  at  a  cost, 
as  estimated,  of  $10,606,20,  and  the  construction  of  a  breakwater  from 
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Eastern  Point  over  Dog  Bar  to  Round  Eock  Shoal,  at  an  estimated  cost 
of  $494,148.65. 

On  November  10, 1884,  Maj.  0.  W.  Eaymond,  Corps  of  Engineers, 
by  order  of  the  special  board  of  engineers  that  was  considering  the 
subject  of  the  Sandy  Bay  breakwater,  submitted  a  project  for  two  break- 
waters at  the  entrance  of  Gloucester  Harbor,  one  to  cost  $752,000  on 
esseutially  the  same  site  as  that  proposed  in  1871,  and  a  supplementary 
one  through  Normans  Woe  Rock  to  cost  $607,000. 

This  project  and  estimate  are  published  in  the  Chief  of  Engineers' 
Report  for  1885,  page  534. 

On  January  20, 1885,  it  was  recommended,  in  accordance  with  act  of 
July  5,  1884,  that  a  survey  of  the  inner  harbor  and  of  the  reef  off 
Muscle  Point  be  made,  and  that  Babsons  Ledge  be  removed  to  21  feet 
at  mean  low  water.  (Report  of  Chief  of  Engineers,  1885,  p.  541.)  In 
the  annual  report  for  this  harbor  for  1887  a  general  project  for  its 
improvement  was  submitted,  based  on  the  survey  provided  for  by  the 
act  approved  August  5, 1886.  (Chief  of  Engineers'  Report,  1887,  p.  600.) 
This  project  proposed  to  remove  from  the  inner  harbor  lOlJ  cubic  yards 
of  rock  known  to  exist,  and  to  dredge  216,000  cubic  yards,  scow  meas- 
urement, at  an  estimated  cost  of  $65,000,  and  to  construct  the  break- 
water recommended  in  the  project  of  1884,  that  extends  from  Eastern 
Point  to  Round  Rock  Shoal,  at  an  estimated  cost  of  $752,000. 

The  total  appropriations  to  date  are  $120,000. 

The  expenditures  to  June  30, 1894,  were  $59,643.13. 

The  condition  of  the  improvement  on  June  30, 1894,  was  as  follows : 

Clam  Rock  had  been  reduced  from  1  foot  to  9^  feet  at  mean  low  water; 
Pinnacle  Rock  from  8 J  to  16 J  feet,  mean  low  water;  rock  off  Pew's 
Wharf  from  2  to  5  feet,  mean  low  water;  rocks  oft'  J.  Friend's  Wharf 
from  13  to  17  feet,  mean  low  water.  All  of  the  above  rocks  were 
reduced  to  the  level  of  the  surrounding  bottom.  Babsons  Ledge  had 
been  reduced  from  11  to  14  feet,  mean  low  water.  All  the  proposed 
dredging  had  been  done. 

No  work  had  been  done  on  the  breakwater.  Operations  were  in 
progress  under  a  contract  with  Messrs.  Townsend  &  Johnston,  of  Somers 
l^oiut,  N.  J.,  to  remove  549  cubic  yards  of  ledge,  which  were  uncovered  by 
the  dredging.  Work  under  this  contract  was  satisfactorily  completed 
July  31,  1894. 

The  act  of  August  17, 1894,  appropriated  $40,000  for  this  improve- 
ment, and  on  August  23,  1894,  it  was  recommended  that  the  available 
funds  be  expended  in  commencing  the  substructure  (to  the  grade  of 
mean  low  water)  of  the  breakwater  at  Eastern  Point.  This  was  approved 
August  25, 1894. 

On  September  4, 1894,  an  advertisement  was  issued  inviting  propos- 
als for  this  work,  and  the  bids  received  were  opened  October  4,  1894. 
An  abstract  of  them  will  be  found  in  the  annexed  table. 

On  October  16,  1894,  a  contract  was  entered  into  with  Rockport 
Granite  Company  to  deposit  57,000  tons  of  rubblestone  in  the  break- 
water. 

Operations  under  this  contract  were  commenced  in  November,  1894, 
and  during  the  fiscal  year  35,497  tons  of  rubblestone  were  deposited  in 
the  breakwater,  essentially  completing  400  feet  of  its  substructure. 

At  the  date  of  this  report  the  project  for  the  improvement  of  the 
harbor,  with  the  exception  of  the  breakwater,  is  completed. 

To  complete  the  improvement  will  require  an  appropriation  of 
t712,000,  of  which  $200,000  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30^  1897. 
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The  prospective  advantages  to  commerce  by  the  completion  of  the 
improvement  are  a  more  safe  anchorage  for  vessels  seeking  protection 
from  southerly  gales. 

Gloucester  Harbor  is  in  the  collection  district  of  Gloucester,  Mass.,  of  which 
Gloucester  is  the  port  of  entry.  The  nearest  light-houses  are  Ten  Pound  Light,  in 
the  harbor,  and  Eastern  Point  Lights  at  its  entrance. 

The  accompanying  commercial  statistics  for  the  fiscal  year  Have  been 
furnished  by  the  collector  of  customs  at  Gloucester,  Mass. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows : 


Act  of— 

June  10, 1872 $10,000 

August  5, 1886 5,000 

August  11,1888 10.000 

September  19, 1890 15, 000 


Act  of— 

July  13, 1892 $40,000 

August  17,1894 40,000 


Total 120,000 


Money  statement. 

July  1, 1894,  balance  unexpended $20, 356. 87 

Amount  appropriated  by  act  of  August  17, 1894 , 40, 000. 00 


60, 356. 87 
June  30, 1895,  amount  expended  during  fiscal  year 29, 587.  I9 


July  1, 1895,  balance  unexpended 30, 769. 68 

July  1,  1895,  outstanding  liabilities $7, 416. 94 

July  1, 1895,  amount  covered  by  uncompleted  contracts 18, 707. 61 

26,124.55 


July  1,1895, balance  available^ 4,645. 13 


I  Amount  (estimated)  required  for  completion  of  existing  project 712, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  the  delivery  of  ruhhlestone  in  breakwater  at  Gloucester,  Mass., 
opened  October  4,  1894,  by  Lieut,  Col.  S.  M,  Mansfield,  Corps  of  Engineers, 


No. 


Name  and  address  of  bidder. 


Price  bid 
per  ton  of 

2,000 
pounds. 


Total  tons 

can  be 

delivered 

at  price  bid. 


Pigeon  Hill  Granite  Co.,  Rockport,  Mass |  $0.94 

Cape  Ann  Granite  Co.,  Boston,  Mass .89 

Joseph  H.  White,  Boston,  Mass I  1.09 

Seth  Perkins  and  J.  E.  White,  Boston,  Mass I  ,97 

Rockport  Granite  Co.,  Rockport,  Mass." .87 

George  Willett  Andrews,  Biddeford,  Me 1.07 

HaghesBros.  d&  Bangs,  Syracuse,  N.  Y \  1.42 

Lanesville  Granite  Co.,  Rockport,  Mass .99^ 


38,297 
40. 449 
33,027 
37, 113 
41, 379 
33, 644 
25,352 
36, 180 


*  Lowest  bid. 

The  contract  was  awarded  to  the  Rockport  Granite  Company,  with  the  approval 
of  the  Chief  of  Engineers. 
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COMliSBClAL  STATISTICS. 

Amount  of  revenue  collected,  1893,  $9,088;  1894,  $4,204;  1895,  $8,660. 


Shipping. 


1893. 


No.      Ton». 


1894. 


No.      Tona. 


1885. 


No.     Tona. 


Entrances : 

Foreign.. 

Domestic 
Clearances: 

Foreign.. 

Domestic 


153 


145 
63 


22,185 
1.490 

18, 021 
9,734 


153 
29 


143 


22,140 
3,522 

18, 169 
12,243 


118 


26,907 
3,500 


104        8,233 
48        7,650 


Articles. 


1893. 


1894. 


1895. 


Imported : 

Coal 

Iron 

Salt 

Lumber 

Kiscellaneous  . 
Exported: 


Tom. 
*  30, 000 


16,000 

(288,000 

500 


Tons. 

52,000 

200 

26,595 

100 

2,500 


Tons. 


Salt. 


27,000 

f 397, 000 

3,000 

SSO 


*  From  coastwise  port«. 


tFeet. 


All  classes  of  vessels  frequent  the  harbor-    Greatest  draft,  22  feet.    Totcl  number 
of  vessels  boarded,  6,192. 


B8. 

IMPROVEMENT  OF  HARBOR  AT  MANCHESTER,  MASSACHUSETTS. 

Manchester  Harbor  is  situated  about  64  miles  northeastward  from 
the  entrance  of  Salem  Harbor,  Massachuseits. 

A  chart  of  the  harbor  was  published  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1888,  Part  I,  page  466. 

The  outer  sheltered  roadstead  contains  approximately  300  acres,  with 
5  fathoms  of  water. 

The  entrance  channel  from  the  roadstead  to  Proctors  Point  is  every- 
where at  least  100  feet  wide  and  6  J  feet  deep  at  mean  low  water,  and  is 
unobstructed. 

At  the  Narrows,  distant  1,400  feet  inside  of  Proctors  Point,  the  depth 
in  the  channel  was  reduced  to  1^  feet  at  mean  low  wat^r;  thence  to 
the  town  wharves,  a  farther  distance  of  2,500  feet,  no  low-water  channel 
originally  existed.  Near  the  town  wharves  the  channel  is  crossed  by 
the  Boston  and  Maine  Eailroad  (eastern  division)  on  a  bridge  which 
has  a  draw  opening  28  feet  wide. 

The  original  project  for  the  improvement  of  this  harbor  was  submitted 
November  2Sj  1887.  It  was  based  on  a  survey  provided  for  in  the  river 
and  harbor  act  of  August  5, 1886.  It  proposed  to  dredge  a  channel  60 
feet  wide,  4,000  feet  long,  and  4  feet  deep  at  mean  low  water  from  Proc- 
tors Point  to  the  town  wharves,  at  an  estimated  cost  of  $14,300. 

The  total  appropriations  for  this  improvement  to  date  have  been : 

By  the  act  of— - 

August  11,1888 $2,500 

Septemoerl9,  1890 5,000 

July  13, 1892 6,800 

Total 14,300 
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The  expenditures  to  June  30, 1894,  were  $14,139.29,  and  tbe  improve- 
ment was  essentially  completed.  The  channel  was  60  feet  wide,  4  feet 
deep,  4,000  feet  long;  opposite  the  town  wharf  it  was  80  feet  wide. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the  date 
of  this  report  the  improvement  is  in  the  same  condition  as  on  June  30, 
1894. 

Man  cheater  Harbor  is  in  the  collection  district  of  Gloticester;  Mass.,  of  which 
Gloacester  is  the  port  of  entry.  The  nearest  light-house  is  on  Bakers  Island,  2}  miles 
from  Proctors  Point 

The  existing  commerce  is  nominal,  and  commercial  statistics  are 
included  in  the  statement  for  Gloucester  Harbor,  Massachusetts. 

Money  statement, 

July  1,  1894,  balance  unexpended $660.71 

July  1,  1895,  balance  unexpended 660.71 


B9. 

IMPROVEMENT  OF  HARBOR  AT  8ALEM,  MASSACHUSETTS. 

Salem  Harbor  is  12  miles  to  the  northward  of  Boston,  Mass.  Fort 
Pickering  Light  marks  its  entrance  between  Winter  Island  on  the  west 
and  Naugus  Head  on  the  ea«t.  The  harbor  is  1,750  feet  wide  at  its 
entrance  and  5,500  feet  long  between  the  12-foot  contours  of  opposite 
shores.  It  contains  a  well-sheltered,  entirely  unobstructed  anchorage 
of  about  110  acres,  of  a  greater  depth  than  18  feet  mean  low  water.  In 
front  of  the  city  are  extensive  flats,  which  make  long  wharves  neces- 
sary to  reach  deep  water.  The  principal  wharves  of  the  city  are  located 
on  South  Kiver,  a  small  stream  which  formerly  drained  a  tidal  basin 
on  the  southwestern  side  of  the  city.  This  basin  is  now  practically 
filled  up  by  city  improvements.  The  river  is  3,000  feet  long  to  the 
head  of  navigation  at  South  or  Lafayette  Street  Bridge.  It  is  crossed 
by  a  highway  bridge  about  onefourth  of  a  mile  below  the  head  of 
navigation,  with  a  draw  opening  31^  feet  wide.  The  width  of  tfte  river 
varies  from  300  feet  at  its  mouth  to  150  feet  at  the  head  of  navigation. 

Originally  the  greatest  depth  of  continuous  low-water  channel  was 
0.8  foot. 

The  original  project  for  the  improvement  of  the  harbor  was  submit- 
ted December  16,  1872.  It  was  proposed  to  dredge  a  channel  1,730 
feet  lonff,  300  feet  wide,  8  feet  deep  at  mean  low  water,  at  an  estimated 
cost  of  132,000.    This  project  was  essentially  completed  1873-1875. 

The  present  project  for  the  improvement  of  the  harbor  was  submit- 
ted l>ecember  2, 1889.  It  was  based  on  a  survey  provided  for  in  the 
act  of  August  11, 1888.    It  proposed  as  follows: 

To  clean  out  the  channel  of  approach  to  South  River  to  the  original 
dimensions  as  dredged  in  1873-1875,  viz,  300  feet  wide  at  the  entrance 
and  150  feet  wide  off'  Derby  Wharf  Light,  8  feet  deep  at  mean  low 
water;  to  extend  this  channel  with  the  same  depth, gradually  reducing 
the  width  to  100  feet  to  near  the  inner  end  of  Derby  Wharf,  and  from 
this  point  to  the  head  of  navigation  to  excavate  a  channel  50  feet  wide 
and  6  feet  deep  at  mean  low  water. 

The  total  length  of  channel  to  be  improved  was  5,100  feet,  approx- 
imately, and  its  excavation  would  require  the  removal  of  85,000  cubic 
yards  of  material,  at  an  estimated  cost  of  $28,000. 
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The  total  appropriations  to  date  have  been  $53,000. 

The  expenditures  to  June  30, 1894,  were  $49,361.23. 

On  June  30, 1894,  the  project  for  the  improvement  of  the  harbor  was 
completed.  * 

The  act  of  August  17,  1894,  provided  that  "so  much  of  the  appro- 
priation heretofore  made  as  may  be  necessary  shall  be  used  in  making 
a  survey  of  Salem  Harbor,  with  a  view  to  widening  the  harbor  channel 
to  the  mouti  of  South  Eiver  to  the  width  of  500  feet  and  giving  a 
depth  of  at  least  10  feet  at  mean  low  water,  and  from  the  mouth  of  said 
river  to  Derby  Wharf,  beginning  with  a  width  of  300  feet  and  gradually 
narrowing,  so  that  there  shall  be  at  said  wharf  a  width  of  not  less  than 
160  feet,  and  a  depth  from  said  mouth  to  said  wharf  of  not  less  than  10 
feet  at  mean  low  water,  and  with  a  view  of  dredging  the  *  Middle 
Ground,'  so  called,  between  *  Haste  Ledge'  and  'Aqua  Vitae,'  so  as  to 
give  a  depth  of  25  feet  at  mean  low  water." 

This  survey  was  completed  during  the  fiscal  year,  and  on  April  18, 
1896,  a  report  based  on  it  was  submitted,  accompanied  by  a  chart  of 
the  area  surveyed. 

Salem  Harbor,  including  Sonth  River,  MassachnsettB,  is  in  the  coUection  district 
of  Salem,  Mass.,  of  which  Salem  is  the  port  of  entry.  The  nearest  light-house  is 
Derby  Wharf  Light,  Salem  Harbor,  Massachusetts. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1895,  have  been  furnished  by  the  collector  of  customs  at  Salem, 
Mass. 

The  dates  and  amounts  of  the  appropriations  for  this  improvement 
are  as  follows : 

Act  of— 

March  3,  1873 $15,000 

June  23,1874 10,000 

September  19, 1890 14,000 

July  13,  1892 14,000 

Total 53,000 

Money  statement 

July  1,  1894,  balance  unexpended $12,761.21 

June  30,  1895,  amount  expended  during  fiscal  year 12, 113. 37 

July  1,  1895,  balance  unexpended 647.84 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  1893,  $2,381.85;  1894,  $2,171.18  j  1895,  $1,986.63. 


Skipping. 


1803. 


1894. 


1805. 


No.  !  Tons.  ,  No.  j  Tons.  |  No.  !  Tons. 


Entrnnces : 

Foreij^n... 

Doniesitic  . 
Clearances : 

Foreign... 

Domestic  . 


f  !  ' 

74  11,536  I  80  11,334 

2  I  148  '  13  2,308 

I  6,820  '  55  1  10,915 

....  8,303  I  58  j  8,867  ' 


65 
674 


^85,186 
2,458 
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Imported. 

1893. 

1894. 

1895. 

Bricks 

Clay 

Coal 

Firewood  and  bark 

Latbs 

Lime  and  cement 

Lumber 

Piling 

Powcler 

Railroad  ties 

number.. 

tons.. 

do.... 

cords.. 

number.. 

barrels.. 

feet  . 

do.... 

cases.. 

number.. 

tons.. 

number.. 

tons. 

do 

30.000 

405 

356,  824 

752 

1.774,000 

29,993 

3,805,044 

46, 500 

80 

7,926 

5.904 

2,628.000 

6.849 

10.000 

60 

403.  104 

733 

822. 2(K) 

7.621 

4,720,280 

17. 492 

861 

5.800 

6.194 

2, 014. 000 

3.512 

15,000 

401,601 

484 

540.000 

27,990 

7. 528. 756 

93 

.Sand 

Shingles 

Stone 

Mcrc^handi^e^ ..........  .  .    .,». 

4.405 

4.900,000 

1,520 

520 

1 

MiRcellaneous  for  1894:  Potatoes,  445  bushels;  salt,  2,880  bushels ;  hay,  137  tons; 
water  pipe,  24  pieces;  gas  pipe,  243  tons. 

Miscellaneous  for  1^:  Barrels,  2,600;  dynamite,  630  cases;  eggs,  30  dozen ;^ 
grease,  675  barrels;  hemng,  965  barrels;  iron  pipe,  300  pieces;  lobsters,  85  cases; ' 
potatoes,  2,005  bushels;  salmon,  18  barrels;  wax,  270  pounds. 

Vessels  of  all  descriptions  drawing  from  10  to  18  feet  frequent  the  harbor. 


B 


lO. 


IMPROVEMENT  OF  HARBOR  AT  LYNN,  MASSACHUSETTS. 

Lynn  Harbor  is  situated  9  miles  northeast  from  Boston,  It  is  approxi- 
mately 1  by  2  miles  in  extent,  of  which  the  greater  part  is  dry  at  low 
tide. 

It  is  protected  on  the  north  and  west  by  the  mainland,  on  the  east 
by  Nahant  Beach,  and  its  entrance,  2  miles  wide,  into  Massachusetts 
Bay,  is  on  the  south  side. 

A  plan  of  the  harbor,  showing  the  projected  improvement,  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  Part  I, 
page  532. 

Before  improvement  three  narrow  and  crooked  channels  of  approach 
to  the  wharves  existed,  in  each  of  which  there  was  about  6  feet  depth 
at  mean  low  water.    The  mean  rise  or  fall  of  the  tide  is  9.3  feet. 

The  western  channel  leads  to  the  Point  of  Pines  and  the  mouth  of 
the  Saugus  River.  The  main  ship  channel  is  entered  between  White 
and  Lobster  rocks,  and  connects  about  3,600  feet  northward  with  the 
Black  Rock  Channel,  which  is  the  most  eastern,  near  Nahant  Beach. 

The  project  for  the  improvement  was  adopted  in  1884.  It  provides 
for  the  excavation  of  a  channel  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  from  a  point  near  and  east  of  the  White  Rocks,  to  deep 
water  opposite  Little  Kahant,  a  distance  of  3,610  feet.  This  is  called 
the  outer  improved  channel,  and  is  merely  a  rectification  and  deepen- 
ing of  the  main  ship  channel.  The  combined  main  ship  channel  and 
Black  Rock  Channel  are  suflBicient  for  the  purposes  of  commerce  for  the 
next  2,500  feet.  Then  commences  the  inner  improved  channel,  which 
is  projected  6,450  feet  long,  200  feet  wide,  and  10  feet  deep  at  mean  low 
water.  It  extends  from  deep  water,  opposite  Sand  Point,  to  the  harbor 
commissioners'  line,  and  follows  very  closely  in  direction  the  extension 
of  the  main  ship  and  Black  Rock  channels. 

On  September  24, 1888,  this  project  was  modified.  It  was  then  pro- 
posed to  extend  the  main  ship  channel  400  feet  within  the  harbor  line, 
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and  to  excavate  at  its  inner  end  a  basin  500  by  300  feet  in  area,  10  feet 
deep  at  mean  low  water. 

It  is  supposed  that  the  inner  channel  will  need  to  be  dredged  occa- 
sionally to  maintain  its  width  and  depth,  but  a  training  wall  about 
6,000  feet  long  is  proposed  to  aid  in  keeping  the  outer  channel  open,  if 
experience  shall  show  it  to  be  necessary.  This  wall  is  to  start  from 
the  shore  at  Little  Nahant  and  is  to  cross  Black  Bock  Channel.  Its 
outer  portion  is  to  be  parallel  to  the  outer  improved  channel. 

The  cost  of  the  original  project  was  estimated  to  be  $145,000.  This 
estimate  was  revised  in  1885,  and  then  made  $157,000,  to  provide  for 
an  increased  amount  of  dredging  found  to  be  necessary  during  the 
progress  of  the  work,  to  round  off  the  junctions  of  the  natural  channel 
with  the  dredged  channel,  to  provide  flatter  slopes  to  the  sides  of  the 
cuts  than  was  originally  designed,  and  also  to  provide  funds  for  neces- 
sary surveys  during  the  progress  of  the  work. 

,  The  modifications  proposed  September  24, 1888,  were  estimated  to 
cost  $25,000,  which  would  make  the  total  cost  of  the  improvement 
$182,000. 

The  total  appropriations  for  this  work  to  date  have  been  $108,500; 
of  this  amount  $5,000  was  expended  on  the  western  or  Saugus  River 
Channel  as  provided  for  in  the  act  of  July  13, 1892. 

The  amount  expended  to  June  30, 1894,  was  $100,115.25. 

On  June  30, 1894,  the  outer  channel  and  basin  were  completed;  the 
inner  channel  was  completed  for  500  feet  at  its  southerly  end,  the  bal- 
ance was  150  feet  wide;  the  western  or  Saugus  Eiver  Channel  was 
4,000  feet  long,  150  feet  wide,  8  feet  deep  at  mean  low  water. 

The  act  of  August  17, 1894,  appropriated  $7,500  for  this  improvement. 

On  September  13, 1894,  it  "was  recommended  that  the  available  funds 
be  expended  in  widening  the  inner  channel  to  its  full  projected  width. 
This  was  approved  October  9, 1894. 

On  October  18, 1894,  an  advertisement  was  issued  calling  for  pro- 
posals for  this  work.  The  bids  received  were  oi>ened  November  19, 
1894,  and  an  abstract  of  them  will  be  found  in  the  annexed  table. 

On  December  12, 1894,  a  contract  was  entered  into  with  Mr.  Augustus 
B.  Martin,  of  Boston,  Mass.,  to  dredge  32,000  cubic  yards  from  the 
inner  channel. 

Operations  were  commenced  under  this  contract  in  June,  1895,  and 
as  during  the  fiscal  year  only  7,020  cubic  yards  were  dredged,  the  con- 
dition of  the  improvement  at  the  date  of  this  report  is  essentially  the 
same  as  on  June  30, 1894. 

To  complete  this  improvement  will  require  an  appropriation  of  $73,500, 
of  which  $20,000  could  be  exi^nded  to  advantage  during  the  fiscal  year 
ending  June  30, 1897,  in  completing  the  proposed  dredging. 

Lynn  is  a  port  of  entry  in  the  collection  district  of  Marblehead,  Mass.  The  near- 
est light-house  is  Egg  Rock  (Nahant)  Light,  3  miles  distant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1895,  have  been  furnished  by  the  collector  of  customs  at  Mar- 
blehead,  Mass. 

The  dates  and  amounts  of  appropriations  for  this  work  areas  follows: 

Act  of—  Act  of— 


August  2, 1882 $60,000 

August  5, 1886 6,000 

August  11, 1888 10,000 

September  19,  1890 15. 000 


July  13, 1892 $10,000 

August  17, 1894 7,500 

Total 108,500 
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Money  statement 

Jnly  1, 1894,  balance  unexpended $884.75 

Amount  appxopriated  by  act  of  August  17, 1894,.^ « 7, 500. 00 

8,384.75 

June  30, 1895,  amount  expended  during  fiscal  year 20. 75 

July  1, 1895,  balance  unexpended 8,364.00 

July  1,1895,  outstanding  Uabllities $1,689.27 

Jnly  1, 1895,  amount  covered  by  uncompleted  contracts 5, 745. 40 

7,434.67 

July  1, 1895,  balance  available 929  33 

(Amount  (estimated)  required  for  completion  of  existing  project 73, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  20, 000. 00 
Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahsiraol  of  propoeala  f<fr  dredging  in  Ljfnn  Harbor,  MaswckuHtiB,  opened  November  19, 
1894,  by  Lieut  Col.  S.  M.  Mamfield.  Corps  of  Engineers. 


Ko. 


Namo  and  address  of  bidder. 


Price  bid 
for  dredg- 
ing per 
cabic  ysrd. 


Aagnstns  B.  HartiD,  Boston,  Maaa.  *  . 


Aagastus  R.  Wrisht,  Portland,  Me. 
3    Old  Colony  Dredging  Co.,  Boston.  Mass. 


Cent*. 
23 
28 
30 


Total  jards 

can  be 

removed. 


32.S08 
26. 785 
25,000 


'  Lowest  bid. 


The  contract  was  awarded  to  Mr.  Augustus  B.  Martin,  with  the  approval  of  the 
Chief  of  Engineers. 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  1893,  $4,755.48;  1894,  $3,124.31;  1895,  $832.( 


Shipping. 


1893. 


No.    I    Tons. 


Entrances: 

Foreign..  •......^.•«.^..^ 48 

Domestic i  1,207 

Clearances :  \ 

Foreign 48 


4,030 
245,213 

5,348 


Domestic I  1,207  ,  245,213 


1894. 


No. 


27 

639 


638 


Tons. 


2,519 

251,000 


3.406 
251,006 


1895. 
No.        Tons. 


48 
2,300 

33 
2,306 


4,127 
369, 714 


3,229 
370, 255 


Imported. 

1893. 

1894. 

1895. 

Coal 

139, 102 

485 

•5,9U.000 

1 2, 540. 000 

21,000 

Ton». 

110.965 

1,140 

*  3, 523, 000 

; 11, 500 

:U.590 

Tom, 

133,719 

Iron 

256 

Liunber -rr 

*  4. 762. 680 

Merchandise 

133,700 

MiiiQfilUineiraa ..  .  , 

Jl2,000 

^Feet. 


t  Shingles,  laths,  etc 


;  Exported. 


$  Lime,  hay,  bricks,  sand,  etc. 


Lumber  imported  in  1895  includes  foreign  lumber. 

Revenue  greatly  rednc^  owing  to  the  admission  of  lumber  free  of  duty,  that  being 
the  chief  article  imported  from  foreign  countries. 
All  classes  of  vessels  flrequent  the  harbor,  drawing  from  8  to  18  feet  of  water. 
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B  II. 
IMPROVEMENT  OF  HARBOR  AT  WINTHROP,  MASSACHUSETTS. 

This  harbor  is  situated  in  the  northeastern  part  of  Boston  Harbor, 
immediately  westward  of  Wmthrop  Head. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  the  year  1888,  Part  I,  page  470. 

The  harbor  contains,  approximately,  350  acres,  all  of  which  is  dry  at 
low  tide  except  a  short,  narrow,  crooked  slough  east  of  Snake  Island. 
The  mean  range  of  the  tide  is  9.4  feet. 

The  nearest  deep-water  channel  of  Boston  Harbor  is  known  as  the 
"  Back  "  Channel,  and  it  extends  from  Point  Shirley  to  Bast  Boston. 
It  has  from  9  to  16  feet  depth  at  low  tide.  The  town  wharf  is  distant 
3,900  feet  from  this  "  Back  "  Channel. 

The  original  project  for  the  improvement  of  this  harbor  was  sub- 
mitted November  28, 1887.  It  was  based  on  the  survey  provided  for 
in  the  act  of  August  5. 1886. 

The  project  proposed  to  excavate  a  straight  channel  3,900  feet  long, 


50  feet  wide,  and  6  feet  deep  at  mean  low  water  from  the  "  Back 


'^ 


Channel  to  Eice's  Wharf,  at  an  estimated  cost  of  $17,600. 
For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of— 

August  11, 1888 $1,000 

September  19,  1890 5,000 

July  13,  1892 3,000 

Total 9,000 

The  amount  expended  to  June  30, 1894,  was  $8,983.21,  and  the  pro- 
posed improvement  had  been  completed. 

No  operations  were  in  progress  during  the  year,  and  at  the  date  of 
this  report  the  improved  channel  is  in  good  order. 

Winthrop  Harbor  is  in  the  collection  district  of  Boston,  Mass.,  of  which  Boston  is 
the  port  of  entry.    The  nearest  light-house  is  at  Deer  Island  Point. 

Commercial  statistics  are  included  in  the  statement  for  Boston 
Harbor 

Money  statement, 

July  1,  1894,  balance  unexpended $16.79 

J  line  30,  1895,  amount  expended  during  fiscal  year 9. 38 

July  1,  1895,  balance  unexpended - 7.41 


B    12. 

IMPROVEMENT  OF  MYSTIC  AND  MALDEN  RIVERS,  MASSACHUSETTS. 

These  two  rivers  empty  into  the  inner  harbor  of  Boston,  Mass. 

The  main  river  (Mystic)  extends  from  the  navy-yard  to  the  town  of 
Medford,  a  distance  of  about  4J  miles.  Maiden  River  is  about  2  miles 
long,  from  the  town  of  Maiden  to  its  junction  with  Mystic  River,  about 
3  miles  above  the  navy-yard. 

Originally  Mystic  River  had  no  navigable  low-water  channel.  A 
project  for  its  improvement  was  submitted  May  9, 1891.  It  proposed 
to  widen  and  deepen  the  natural  channel  of  the  river  so  that  it  should 
be  100  feet  wide  and  6  feet  deep  at  mean  low  water  to  the  first  turn 
above  Denning's  Wharf,  and  thence  to  the  head  of  navigation  4  feet 
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deep,  witb  the  width  g^radually  reduced  to  50  feet  at  Oraddock's  Bridge. 
The  cost  of  this  improvement  was  estimated  to  be  $25,000. 

Originally  in  Maiden  River  there  was  in  a  narrow  and  exceedingly 
crooked  channel  a  navigable  depth  of  barely  7  feet  at  mean  high  water. 
The  rise  of  the  tide  is  9.8  feet.  The  original  project  for  its  improvement 
was  proposed  December  1, 1880.  It  contemplated  the  excavation  of  a 
channel  100  feet  wide  and  12  feet  deep  at  mean  high  water  up  to  the 
second  drawbridge,  with  two  cut-off's,  one  east  of  the  island,  near  the 
junction  of  the  Maiden  and  Mystic  rivers,  and  the  other  through  the 
marsh  land,  about  half  a  mile  above,  at  a  cost  of  $35,000. 

This  project  was  modified  in  1882.  It  was  then  proposed  to  make 
the  natural  channel  100  feet  wide  and  12  feet  deep  at  mean  high  water 
to  the  first  bridge,  and  thence  75  feet  wide  to  the  second  bridge,  at  an 
estimated  cost  of  $40,000. 

Ten  thousand  dollars  were  appropriated  for  this  work  by  the  act  of 
1882,  and  expended  (1883-84)  in  making  the  channel  from  the  mouth 
to  the  drawbridge  in  Maiden,  a  distance  of  1|  miles,  at  least  50  feet 
wide  (70  feet  at  turns),  12  feet  deep  at  mean  high  water. 

By  the  act  of  July  13, 1892,  $10,000  were  appropriated  for  the  improve- 
ment of  Mystic  and  Maiden  rivers. 

On  July  18, 1892,  it  was  recommended  that  one-half  of  this  amount 
be  retained  in  the  Treasury  for  the  improvement  of  Maiden  River  (when 
additional  funds  are  available),  and  that  the  balance  be  expended  in 
improving  Mystic  River  as  proposed  from  its  mouth  to  Denning's 
Wharf. 

On  August  8, 1892,  an  advertisement  was  issued  calling  for  proposals 
for  this  work.  The  lowest  bid  received  (48  cents  per  cubic  yard)  was 
deemed  excessive,  and  it  was  rejected. 

The  act  of  August  17,  1894,  appropriated  $10,000  for  this  improve- 
ment. 

On  August  23, 1894,  it  was  recommended  that  the  funds  available  for 
this  improvement  be  expended  in  completing  the  project  for  Mystic 
River  to  a  point  about  1,500  feet  aoove  Denning's  Wharf  and  in  widen- 
ing the  improved  channel  of  Maiden  River  so  that  it  would  be  not  less 
than  70  feet  wide  to  the  first  bridge  in  Maiden. 

This  was  approved  August  25,  1894,  and  on  September  4, 1894,  an 
advertisement  was  issued  inviting  proposals  for  this  work. 

The  bids  received  were  opened  October  4,  1894,  and  an  abstract  of 
them  will  be  found  in  the  annexed  table. 

On  October  16, 1894,  a  contract  was  entered  into  with  Mr.  Charles  H. 
Souther,  of  Boston,  Mass.,  to  dredge  75,000  cubic  yards  from  the  rivers. 
Operations  were  commenced  under  this  contract  in  May,  1895,  and  at  the 
date  of  this  report  5,000  feet  of  the  Maiden  River  have  been  improved 
as  proposed. 

To  complete  the  improvement  of  Mystic  River  would  require  an  appro- 
priation of  $15,000,  and  of  Maiden  River,  $26,000;  a  total  of  $40,000; 
all  of  which  could  be  expended  to  advantage  during  the  fiscal  year 
ending  June  30, 1897. 

Mystic  and  Maiden  rivers  are  in  the  collection  district  of  Boston,  Mass.^  of  which. 
Boston  is  the  port  of  entry.  The  nearest  light-house  is  on  Long  Island,  Boston  Har- 
bor, Massachusetts. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows: 

For  Maiden  River,  by  act  of  August  2, 1882 $10,000 

For  Mystic  and  Maiden  rivers,  by  act  of  July  13,  1892 10, 000 

For  Mystic  and  Maiden  rivers,  by  act  of  August  17,  1894 10, 000 

Total .^        30.000 
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Commercial  statistics  are  incladed  in  the  statement  for  Boston 
Harbor,  Massacliusetts. 

Money  statement 

July  1,1894,  balance  unexpended $0, 968*45 

Amount  appropriated  by  act  of  August  17, 1894 10,000.00 

19,958.45 
June  30, 1895,  amouct  expended  during  fiscal  year 85. 87 

July  1, 1895,  balance  unexpended 19, 872. 58 

July  1, 1895,  outstanding  liabilities $2,742.01 

July  1, 1895,  amount  covered  by  uncompleted  contract* 16, 524. 24 

18,266.25 

July  1, 1895,  balance  available 1,606.33 

( Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

I  Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1897    40, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\     haibor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  T 


Abstract  of  proposals  for  dredging  in  Mystic  and  Maldsn  rivers,  MassachtisettSf  opened 
October  4, 1894,  by  JUeut,  Col,  S,  M,  Mansfield,  Corps  of  Engineers, 


No. 


Name  an<l  acldrese  of  bidder. 


Eastern  Dredsing  Co.,  Portland.  Me. 
HittenhouBO  K.  Moore,  Mobile.  Ala.. 
Angiistu8  B.  Martin.  Boston,  Mass. . 
Cbariea  H.  Souther,  Boston,  Mass. '., 


Price  bid 
for  dredg- 
ing per 
cubic  yard. 


Cents. 

34 
35 
23| 


Total  yards 

can  be 
removed.* 


56,716 
56,S32 
54.285 
79,581 


"  Lowest  bid. 


The  contract  was  awarded  to  Mr.  Charles  H.  Souther,  with  the  approval  of  the 
Chief  of  Engineers. 


B  13. 
IMPROVEMENT  OF  HARBOR  AT  BOSTON,  MASSACHUSETTS. 

Boston  Harbor  consists  essentially  of  an  inner  and  outer  harbor, 
united  by  a  deep  waterway,  and  each  accessible  from  the  sea  by  a  dis- 
tinct channel,  widening  into  a  deep  and  spacious  roadstead. 

1,  Inner  harbor, — This  harbor  lies  to  the  north  and  westward  of  Long 
Island,  and  has  deep  water  and  good  anchorage  in  the  President  Boads, 
seaward  of  Lower  Middle  Bar,  and  also  near  the  city,  westward  of 
Upper  Middle  Bar. 

Four  rivers  discharge  their  waters  into  the  basin,  the  Charles,  Mystic, 
and  Chelsea  rivers  from  the  north,  and  the  Xeponset  from  the  south. 
The  direct  entrance  from  the  sea  is  by  Broad  Sound. 

2.  Outer  harbor, — This  harbor  lies  to  the  southward  of  Long  Island, 
and  has  a  fine  anchorage  in  Nantasket  Eoads,  as  well  as  in  Hingham 
Bay,  a  well -sheltered  harbor  southeast  of  Paddocks  Island.  It  con- 
nects with  the  inner  harbor  by  the  main  ship  channel  through  the 
*'NaiTOws,"  and  by  secondary  channels  east  and  west  of  Long  Island. 
It  is  reached  from  the  sea  by  oS^antasket  Koads,  which  lie  south  of 


Digitized  by 


Google 


APPENDIX   B — RBPOKT  OP   LIEUT.  COL.  MANSFIELD.         621 

Georges  and  Great  Brewster  islands,  and  is  marked  at  the  sea  entrance 
by  Boston  Light. 

Weymouth  and  Weir  rivers  empty  into  the  outer  harbor. 

Both  the  inner  and  outer  harbors  are  subdivided  into  several  minor 
harbors  and  contain  many  islands,  which  shelter  the  anchorages  from 
winds  and  storm  waves. 

.  Tlie  range  of  the  tides  at  the  navy-yard  is  9.8  feet,  and  at  the  entrance 
to  the  outer  harbor  9.4  feet.  A  sketch  of  the  harbor  was  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  the  year  1888,  page  454. 

The  object  of  the  improvement  is,  first,  to  preserve  the  harbor  by 
protecting  the  islands  and  headlands;  and  second,  to  improve  it  by 
widening,  deepening,  and  straightening  the  channels. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etc.^ 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  scour,  and  preserve  the 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  total  appropriations  from  1825  to  date  have  been  $2,804,276.10. 

The  total  expenditures  to  June  30, 1894  (not  including  outstanding 
liabilities),  were  $2,422,144.43. 

WOEKS  OP  PEESBRVATION. 

Point  Allerton. — ^This  headland  at  the  southeasterly  entrance  of  the 
harbor  is  protected  by  a  granite  seawall  1,202  feet  in  length,  completed 
in  1873.  Its  concrete  foundation,  for  a  distance  of  1,005  feet,  is  protected 
by  an  apron  and  8  short  jetties  of  granite  and  rubblestone.  Ko  work 
was  done  on  it  during  the  fiscal  year. 

Its  condition  June  30, 1895,  is  as  follows: 

The  wall  is  generally  in  good  order,  although  some  of  its  joints  need 
repointing.  The  bluff  protected  by  this  wall  is  not  fully  covered  from 
storm  action,  and  the  sea  wall  should  be  extended  westward  for  a  dis- 
tance of  at  least  150  feet  and  the  foundation  of  this  extension  should 
be  protected  with  riprai>. 

This  is  estimated  to  cost  $15,000. 

Great  Brewster  Island,— This  island  is  on  the  north  side  of  the  main 
ship  channel,  near  the  entrance.  It  is  protected  by  a  granite  sea  wall 
2,840  feet  long,  which  was  completed  in  1869. 

No  work  was  done  on  it  during  the  fiscal  year. 

On  June  30, 1895,  the  wall  is  in  fair  order,  but  some  repointing  is 
needed,  for  which  funds  are  available. 

Georges  Island* — Its  northern  and  eastern  shores  are  protected  by  a 
granite  sea  wall  2,150  feet  long.  West  of  this  wall  is  a  riprap  protection, 
extending  for  450  feet,  and  south  of  it  another  600  feet  long.  The  sea 
wall  and  southern  riprap  were  built  about  1835.  The  western  riprap 
was  built  in  1884-85. 

No  work  was  done  on  the  wall  or  ripraps  during  the  year,  and  they 
are  in  good  order  at  the  date  of  this  report. 

The  unprotected  western  shore  line  of  the  island,  in  front  of  the 
Government  buildings,  has  been  considerably  abraded,  and  it  should 
be  protected  by  a  light  sea  wall,  1,400  feet  long,  at  a  cost  of  $35,000. 

Lovells  Island, — The  western  shore  of  this  island  is  protected  by  a 
rubblestone  apron  975  feet  long,  built  in  1873,  and  repaired  and  extended 
in  1884;  the  northern  shore  is  covered  by  a  granite  sea  wall  750  feet 
long,  built  in  1843,  and  the  eastern  shore  is  protected  by  a  granite  sea 
wall  800  feet  long,  built  in  1869,  and  repaired  in  1879  and  1886,  and  by 
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two  rubblestotte  aprons,  one  between  the  northern  and  eastern  Bea 
waUa^  1,440  feet  long,  and  the  other  south  of  the  east  sea  wall,  1,330 
ffeet  long. 

No  operations  were  in  progress  during  the  fiscal  year. 

The  condition  of  the  works  on  Jane  30, 1895,  was  as  follows :  The  sea 
walls  and  the  ripraps  of  the  eastern  shore  were  in  good  order,  the 
western  shore  riprap  was  undermined  in  places  and  had  fallen  down, 
but  it  needed  no  immediate  repairs. 

Oallops  Island. — The  western,  northern,  and  eastern  shores  of  this 
island  are  protected  by  a  granite  sea  wall  2,385  feet  long,  completed  in 
1892,  and  by  a  rubblestone  apron,  completed  in  1884,  3,050  feet  long, 
which  also  covers  part  of  the  foundation  of  the  sea  wall.  No  opera- 
tions were  in  progress  during  the  fiscal  year,  and  at  the  date  of  this 
report  the  works  are  in  good  order. 

Deer  Island, — Three  prominent  bluffs  of  this  island  are  protected  by 
granite  sea  walls,  originally  built  about  1827.  The  north  head  wall  is 
1,740  feet  long,  the  middle  head  wall  is  840  feet,  and  the  south  head 
wall  is  380  feet  long.  In  1865  and  1869  these  walls  were  partly  rebuilt 
and  in  the  weakest  places  were  backed  with  concrete.  They  were  all 
originally  built  dry,  and  from  time  to  time  have  required  repairs. 

No  operations  were  in  progress  during  the  year  on  these  sea  walls. 
At  the  date  of  this  report  the  south  head  wall  is  in  good  order,  but  the 
north  and  middle  head  walls  require  repairs;  150  running  feet  of  wall, 
300  running  feet  of  concrete  and  earth  backing,  and  400  running  feet 
of  the  paving  need  resetting.  These  repairs  are  estimated  to  cost 
4^6,000. 

Long  Island, — ^The  north  head  of  this  island  is  protected  by  a  granite 
sea  wall  2,0813  feet  long,  completed  in  1874.  Part  of  the  foundation 
of  the  wall  ana  the  beach  at  both  its  ends  are  protected  by  a  rubble- 
stone apron,  aggregating  1,675  feet  in  length.  This  apron  was  built  in 
1874  and  extended  in  1884  and  1892-93. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  wall  and  rubblestone  apron  are  in  good  order, 
but  the  latter  should  be  extended  to  the  westward  on  the  south  shore 
of  the  island,  a  distance  of  at  least  150  feet,  at  a  cost  of  $3,000. 

Rainsford  Island.— The  north  head  of  this  island  is  protected  by  a 
dry  granite  sea  wall  1,500  feet  long,  originally  built  about  1840  and 
extensively  repaired  in  1884-85.  No  work  was  done  during  the  fiscal 
year,  and  on  June  30, 1895,  the  wall  is  in  good  order. 

Castle  Island. — The  north  and  part  of  the  east  and  west  shores  of 
this  island  are  i)rotected  by  a  dry  granite  sea  wall  3,300  feet  long,  built 
about  1835.  A  light  riprap  extends  along  the  east  shore  300  feet  from 
the  end  of  the  wall;  this  was  built  in  1865.  No  work  was  done  during 
the  year  ending  June  30, 1895,  and  at  that  date  the  riprap  was  in  good 
order.  The  sea  wall  needed  repairs  on  the  north  face,  a  short  distance 
west  of  the  wharf,  where  the  foundation  has  been  undermined  and  the 
wall  has  settled.  About  100  running  feet  of  the  wall  has  been  thus 
injured,  and  this  length  of  the  wall  needs  taking  down  and  rebuilding, 
at  a  cost  of  $1,000. 

Oovernors  Island, — The  shore  line  of  this  island  has  never  been  pro- 
tected. The  east  and  south  bluffs,  however,  should  be  covered  by  sea 
walls  to  prevent  additional  abrasion,  not  only  to  secure  the  sites  of  the 
batteries  which  occupy  these  bluffs,  but  also  to  prevent  injury  to  the 
main  ship  channel. 

The  east  bluff  wall  should  be  500  feet  long,  and  is  estimated  to  cost 
$30,000;  the  south  bluff  wall  should  be  1,800  feet  long,  and  will  cost 
$50,000. 

Digitized  by  VjOOQlC 


APPENDIX   B — REPORT   OF   LIEUT.  COL.  MANSFIELD.         623 
WORKS  OF  IMPROVEMENT. 

The  main  ship  channel, — Before  improvement  it  had  a  least  width  of 
100  feet,  and  a  least  depth  of  18  feet  at  mean  low  water.  The  original 
project  for  its  improvement  was  submitted  in  1867.  It  proposed  to 
dredge  the  channel  23  feet  deep  at  mean  low  water,  1,000  feet  wide  at 
the  Upper  and  Lower  middles,  and  685  feet  at  the  Narrows. 

In  1870  the  proposed  width  at  the  Narrows  was  reduced  to  iS25  feet, 
and  increased  to  1,100  feet  at  the  anchorage  shoal  in  the  inner  harbor. 

Under  this  project  to  June  30, 1894,  the  main  channel  was  made  23 
feet  deep  at  mean  low  water,  1,100  feet  wide  west  of  the  Upper  Middle, 
850  feet  wide  at  the  Upper  Middle,  1,000  feet  wide  at  the  Lower  Middle, 
and  at  least  625  feet  wide  elsewbare. 

In  effecting  this  improvement  dredging  or  blasting  was  done  at  the 
following  places : 

At  Nashs  Back  Shoal,  during  the  years  1876-1878,  365  cubic  yards  of 
ledge  was  removed. 

At  Kelly 8  Rock  and  Shoaly  during  the  years  1869-1879,  222  cubic 
yards  of  ledge  was  removed. 

Totcer,  Corwin,  and  Channel  rocks  were  removed  during  the  years 
1867-1875;  they  aggregated  008f  cubic  yards. 

From  the  west  end  of  Bre^cster  Spit  during  the  years  1874-1876,  1891, 
and  1892,  57,736  cubic  yards  of  sand  and  gravel  was  dredged  and  95J 
cubic  yards  of  ledge  was  removed. 

At  Lovells  Island,  from  the  southeast  and  southwest  points,  267,294J 
cubic  yards  was  dredged  during  the  years  1867-1877,  and  from  the  spur 
between  these  points  3,430  cubic  yards  was  dredged  in  1888. 

At  Castle  Island  Bar  and  Shoal,  opposite  the  Lower  Middle,  during 
the  years  1880-1883,  36,957  cubic  yards  was  dredged  and  20  tons  of 
rock  was  removed. 

At  the  Lower  Middle,  in  1874-1875,  State  and  Palmyra  rocks  were 
removed;  they  aggregated  62  cubic  yards.  In  1887-1889,  71,892  cubic 
yards  was  dredged  from  this  shoal  and-  375  cubic  yards  of  ledge  was 
removed. 

At  the.  Upper  Middle,  during  the  years  1870-1876,  and  1880-1893, 
626,452J  cubic  yards  was  dredged  and  229  cubic  yards  of  ledge  was 
removed. 

At  Anchorage  Shoal,  during  the  years  1879-1882,  155,243  cubic  yards 
was  dredged. 

At  Manof'War  Shoal,  85,917  cubic  yards  was  dredged  in  the  years 
1878-1880. 

At  Mystic  River  Shoal,  during  the  years  1879-1882,  144,826  cubic 
yards  was  dredged. 

To  complete  this  project  the  Upper  Middle  must  be  widened  to  1,000 
feet  and  the  Point  AUerton  sea  wall  must  be  extended,  sea  walls  built 
at  Georges  and  Governors  islands,  and  the  Fort  Point  Channel  com- 
pleted, which  works  are  estimated  to  cost  $350,000. 

A  revised  project  for  the  improvement  of  the  main  channel  was  sub- 
mitted August  11,  1892.  It  proposed,  in  accordance  with  the  act  of 
July  13, 1892,  to  widen  and  deepen  the  channel  so  that  it  should  be 
1,000  feet  wide  and  27  feet  deep  at  mean  low  water.  This  revised  proj- 
ect was  estimated  to  cost  $1,250,000. 

Under  this  project,  to  June  30, 1894,  the  main  ship  channel  had  been 
dredged  to  make  27  feet  deei)  at  mean  low  water,  300  feet  wide  at  the 
shoal  east  of  Nashs  Bock,  1,000  feet  wide  at  the  shoal  west  of  Nashs 
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Bock,  500  feet  wide  at  the  Centurion  Shoal,  and  700  feet  vride  in  the 
Narrows.  But  the  free  use  of  this  27-foot  channel  was  restricted  by 
reason  of  the  existence  of  ledges  uncovered  by  the  dredging. 

During  the  fiscal  year  operations  were  in  progress  ^ under  a  contract 
with  Mr.  Charles  H.  Souther  and  Mr.  Augustus  B.  Wright  to  dredge 
500,000  cubic  yards  firom  the  main  channel,  in  partial  completion  of  this 
project. 

This  contract  was  completed  April  30, 1895;  under  it  500,000  cubic 
yards  were  dredged  and  31  cubic  yards  of  bowlders,  weighiiig  over  6 
tons  each,  were  removed.  In  effecting  this  dredging,  ledges  aggregat 
ing  about  9,000  cubic  yards  above  the  grade  proposed  were  uncovered. 

The  act  of  August  17, 1894,  appropriated  $200,000  for  the  improve- 
ment of  Boston  Harbor,  of  which  $10,000  may,  in  the  discretion  of  the 
Secretary  of  War,  be  used  in  the  further  prosecution  of  the  work  in 
Nantasket  Beach  Channel. 

On  September  13,  1894,  it  was  recommended  that  so  much  of  the 
available  funds  as  might  be  necessary  be  expended  in  removing  the 
ledges  uncovered  by  the  dredging  in  the  improved  main  channel.  This 
was  approved  September  14, 1894,  and  on  September  22, 1894,  an  adver- 
tisement was  issued  inviting  proposals  for  this  work.  The  bids  received 
were  opened  on  October  22, 1894,  and  an  abstract  of  them  will  be  found 
in  the  annexed  table. 

On  November  27,  1894,  a  contract  was  entered  into  with  Messrs. 
Townsend  &  Johnston,  of  Somers  Point,  N.  J.,  to  remove  8,772  cubic 
yards  of  ledge. 

Operations  under  this  contract  were  commenced  in  May,  1895,  and  as 
during  the  fiscal  year  but  300  cubic  yards  was  removed,  this  portion 
of  the  channel  is  still  unavailable  for  the  free  use  of  the  increased 
depth  obtained  by  dredging. 

On  February  8,  1895,  it  was  recommended  that  the  balance  of  the 
available  funds  be  expended  in  continuation  of  the  project,  by  dredg- 
ing in  the  oS^arrows  from  the  south 'shore  of  Lovells  Island.  This  was 
approved  February  12,  1895,  and  on  February  25, 1895,  proposals  for 
this  work  were  invited  by  public  advertisement. 

The  bids  received  were  opened  April  2, 1895,  and  an  abstract  of  them 
will  be  found  in  the  annexed  table. 

On  April  10,  1895,  a  contract  was  entered  into  with  Mr.  Charles  H. 
Souther  and  Mr.  Augustus  B.  Wright  to  dredge  150,000  cubic  yards. 

Operations  were  commenced  under  this  contract  in  April,  1895,  and 
during  the  fiscal  year  80,048  cubic  yards  was  dredged  under  it. 

At  the  date  of  this  report  the  main  ship  channel  is  27  feet  deep  at 
mean  low  water,  1,000  feet  wide  from  the  entrance  (near  the  outer  light) 
to  Bug  Light.  In  the  Narrows  the  channel  is  800  feet  wide  to  the 
passage  between  Georges  and  Gallops  islands,  and  elsewhere  remains 
as  on  June  30, 1894. 

Operations  are  in  x)rogress  under  contracts  to  remove  the  ledges 
uncovered  by  the  recent  dredging  and  to  still  fiirther  widen  the  chan- 
nel in  The  Narrows. 

The  total  appropriations  for  this  revised  project  of  1892  are — 

By  the  act  of— 

July  13,  1892 $266,000 

August  17,  1891 190,000 

Total 456,000 
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The  following  tribatary  channels  have  been  improved  by  dredging 
or  blasting: 

1.  CHARLES  RIYER. 

This  river  empties  into  the  inner  harbor  near  the  navy-yard  at 
Charlestown. 

Before  improvement  the  natural  channel  had,  so  far  ap  as  Western 
avenue  bridge,  4^  miles  from  its  mouth,  7  feet  depth  at  mean  low  water, 
except  in  several  places,  covering  about  IJ  miles  in  length  below 
Brookline  street  bridge,  where  the  depth  varied  from  4J  to  7  feet. 

From  Western  avenue  bridge  to  Arsenal  street  bridge  (2 J  miles) 
there  was  a  depth  of  4  feet  at  mean  low  water,  and  thence  to  the  dam 
at  the  head  of  tide  water  (If  miles)  a  depth  varying  from  0  to  9^  feet 
above  mean  low  water.  The  mean  rise  or  foil  of  the  tide  is  10  feet.  A 
sketch  showing  the  river  was  published  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1884,  page  512. 

The  project  for  the  improvement  of  this  liver  consists  in  straighten- 
ing, widening,  and  deepening  the  natural  channel,  so  that  it  shall  be 
from  its  mouth  to  Western  avenue  bridge  7  feet  deep  at  mean  low  water 
and  200  feet  wide;  from  Western  avenue  bridge  to  Market  street  bridge 
6  feet  deep  at  mean  low  water  and  80  feet  wide;  thence  to  the  dam  at 
the  head  of  tide  water,  60  feet  wide  and  2  feet  deep  at  mean  low  water. 

The  estimated  cost  of  this  improvement  was  originally  $85,000.  A 
revised  estimate  was  submitted  in  1881  of  $125,000. 

The  total  allotments  from  the  appropriations  for  Boston  Harbor  for 
this  work  to  date  have  been  $77,500. 

The  expenditures  to  June  30, 1894,  were  $57,500. 

No  operations  were  in  progress  during  the  fiscal  year,  and  the  con- 
dition of  the  improvement  on  June  30, 1895,  was  as  follows:  The  pro- 
jected channel  had  been  completed  from  the  mouth  of  the  river  to 
Arsenal  street  bridge  (7^  miles);  work  was  stopped  at  this  point  for 
the  reason  that  the  piers  and  draws  of  this  bridge  do  not  conform  to 
the  projected  channel  above  it.  In  efiecting  this  improvement  127,971 
cubic  yards  was  dredged  during  the  years  1880-1884. 

2.  FORT   POINT   CHANNEL. 

This  channel  is  situated  between  the  eastern  shore  of  Boston  proper 
on  the  one  side  and  the  reclaimed  and  improved  flats  of  South  Boston 
on  the  other  side.  It  connects  the  tidal  basin  of  South  Bay,  which  has 
an  area  of  250  acres,  with  Boston  inner  harbor,  is  fast  becoming  the 
center  of  the  city's  most  extensive  shipping  trade,  and  is  the  most 
important  branch  of  the  main  ship  channel.  Fort  Point  Channel  is  IJ 
miles  long. 

Before  improvement  the  least  depth  at  mean  low  water  was  12  feet 
at  its  entrance,  and  17  feet  above  Congress  street  bridge. 

That  part  of  it  which  it  is  proposed  to  improve  is  spanned  by  bridges 
at  Congress  street,  Mount  Washington  avenue,  and  at  an  intermediate 
point.  The  bridges  have  conveniently  located  draw  openings,  but  the 
draw  piers  of  the  railroad  bridge  must  be  strengthened  or  reconstructed 
before  the  improvement  can  be  extended  past  them,  and  the  width  of 
the  draw  increased  to  that  of  the  other  bridges  above  and  below  it. 

The  project  for  this  improvement  was  submitted  January  27,  1885. 
It  proposed  the  excavation  of  a  channel  175  feet  wide  and  23  feet  deep 
at  mean  low  water  from  the  entrance  to  near  Federal  street  bridge,  a 
distance  of  4,100  feet,  and  was  estimated  to  cost  $100,000,  the  railroad 
bridge  to  be  reconstructed  at  the  expense  of  the  owners. 
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By  the  act  of  August  5, 1886,  818,750  was  allotted  for  the  improve- 
ment of  this  channel  from  the  appropriation  for  Boston  Harbor. 

The  total  expenditures  to  June  30, 1894,  were  $18,750. 

No  operations  were  in  progress  during  the  year,  and  the  condition  of 
the  improvement  June  30, 1895,  is  as  follows:  The  channel  is  dredged 
as  proposed  from  its  entrance  to  Congress  street  bridge,  a  distance  of 
1,900  feet;  94,211  cubic  yards  was  removed  in  effecting  this  improve- 
ment during  the  year  1887. 

To  complete  the  improvement,  as  proposed,  to  Federal  street  bridge 
will  cost  $60,000,  and  this  sum  could  be  expended  to  advantage  during 
the  fiscal  year  ending  June  30, 1897,  if  the  railroad  draw  shall  have 
been  properly  reconstructed. 

3.  HlNanAM  HARBOR. 

See  separate  report. 

4.  NANTASKBT  BEACH  CHANNEL. 

This  is  a  small  channel  along  the  east  side  of  Hingham  or  Hull 
Basin.  It  leads  to  a  wharf  on  the  west  side  of  the  heel  of  Nantasket 
Beach,  about  12  miles  from  Boston. 

Before  improvement  it  was  approximately  100  feet  wide  and  had  a 
diBpth  of  at  least  11  feet,  except  at  the  eastern  end,  1,500  feet  from  the 
wharf,  where  the  width  was  reduced  to  from  40  to  50  feet,  and  the  depth 
to  less  than  8  feet.  It  was  circuitous  and  obstructed  by  bowlders  at 
the  mouth  of  Weir  Biver,  and  by  a  ledge  near  the  wharf. 

The  project  for  improvement,  adopted  in  1880  and  completed  in 
1881-1883,  wap  to  widen  and  deepen  the  channel  from  the  mouth  of 
Weir  Biver  to  the  steamboat  wharf,  so  that  it  would  be  100  feet  wide 
and  9^  feet  deep  at  mean  low  water,  to  remove  a  few  oowlders  at  the 
mouth  of  Weir  River,  and  to  remove  the  ledge  near  the  wharf. 

In  1891,  in  accordance  with  the  act  of  September  19, 1890,  the  chan- 
nel was  widened  to  150  feet. 

The  total  allotments  for  this  work  from  the  appropriations  for  Boston 
Harbor  to  date  have  been  $41,067.80,  of  which  $30,045.69  had  been 
expended  to  June  30, 1894.  On  that  date  the  improved  channel  was 
150  feet  wide  and  12  feet  deep  at  mean  low  water,  except  over  the  ledge 
at  the  steamboat  wharf. 

By  the  act  of  August  17, 1894,  $10,000  was  made  available  for  this 
work. 

On  August  23, 1894,  it  was  recommended  that  so  much  of  the  avail- 
able frinds  as  may  be  necessary  be  exx>endedin  removing  the  ledge  near 
the  steamboat  wharf.  This  was  approved  August  29,  1894,  and  on 
September  8, 1894,  proposals  were  invited  by  public  advertisement  for 
this  work. 

The  bids  received  were  opened  October  8, 1894,  and  an  abstract  of 
them  will  be  found  in  the  annexed  table. 

On  October  15, 1894,  a  contract  was  entered  into  with  Messrs.  Town- 
send  &  Johnston,  of  Somers  Point,  N.  J.,  to  remove  395  cubic  yards  of 
ledge. 

Operations  were  commenced  under  this  contract  in  October,  1894,  and 
they  were  satisfactorily  completed  on  November  30, 1894. 

At  the  date  of  this  rei)ort  the  channel  is  150  feet  wide  and  12  feet 
deep  at  mean  low  water. 

During  the  year  $3,775.07  was  expended  on  this  improvement. 
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5.   CHANNEL  BETWEEN  NIXS  MATE  AND  LONG  ISLAND. 

This  is  a  channel  through  the  bar  which  extends  from  the  north  head 
of  Long  Island  to  Nixs  Mate  Shoal.  Previous  to  improvement  there 
was  4^  feet  depth  of  water  on  the  bar  at  mean  low  tide. 

The  project  for  the  improvement  was  adopted  in  1883.  It  was  to 
dredge  a  channel  200  feet  wide,  12  feet  deep  at  mean  low  water,  and 
about  550  feet  long.  In  1887  it  was  recommended  that  the  axis  of  the 
cut  be  shifted  30  degrees  to  the  westward,  and  that  it  be  widened  to  300 
feet  and  made  15  feet  deep  at  mean  low  water.  The  original  project 
was  estimated  to  cost  $9,000.  The  project  of  1887  was  estimated  to 
cost  $25,000  additional.  No  specific  appropriation  has  been  made  for 
this  worfe.  The  expenditure  on  it  to  June  30, 1894,  from  the  appropria- 
tions for  Boston  Harbor,  was  $24,982.97.  N^o  operations  were  in  pro- 
gress during  the  fiscal  year,  and  at  the  date  of  this  report  the  channel 
is  300  feet  wide,  15  feet  deep  at  mean  low  water. 

6.  BROAD  SOUND. 

An  obstruction  called  Barrel  Eock,  lying  on  the  north  side  of  the 
Broad  Sound  Channel,  was  removed  in  1869.  It  contained  116  cubic 
yards. 

7.  JEFFREYS  POINT  CHANNEL. 

This  channel  is  an  extension  of  the  main  ship  channel  from  near 
Grand  Junction  Wharf  (East  Boston)  toward  Jeffreys  Point. 

A  project  for  its  improvement  was  submitted  December  2, 1890,  in 
accordance  with  the  act  of  September  19, 1890.  It  was  proposed  to 
dredge  a  channel  400  feet  wide  from  Grand  Junction  Wharf  to  just 
east  of  Simpson's  Patent  Dry  Docks,  and  18  feet  deep  at  mean  low 
wat«r.  Thence  gradually  narrowing  the  proi)o^ed  channel  to  250  feet, 
and  decreasing  the  depth  of  water  to  15  feet  at  mean  low  water  to  a 
junction  with  the  same  depth  off  Jeffreys  Point.  This  was  estimated  to 
cost  $50,000. 

The  total  allotments  for  this  work  to  date,  &om  the  appropriations 
for  Boston  Harbor,  have  been  $50,000. 

The  expenditures  to  June  30, 1894,  were  $47,743.75,  and  the  project 
was  completed. 

No  operations  were  in  progress  during  the  year. 

Beoapitulation  of  afnounU  which  could  be  expended  to  aavantage  during  the  fiscal  year 

ending  June  SO,  1897. 

Extension  of  Poiot  Allerton  sea  waU $15,000 

Seft  wall  for  OeorgM  Idand 35,000 

Sea  waUs  for  €k>Tenior8  Island 80,000 

Widening  main  ship  channel  at  Upper  Middle 160,000 

Completion  of  Fort  Point  Channel 60,000 

Continuation  of  revised  project  for  main  channel 350, 000 

Total 700,000 

The  several  works  completed  and  projected  for  the  improvement  of  this  harbor 
are  located  in  the  coUeotion  district  of  Boston  and  Charlestown,  Mass.  Boston  is 
the  port  of  entry. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1895,  have  been  furnished  by  the  collector  of  customs  at  Bos- 
ton, Mass. 
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The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows : 


Act  of— 

March  2, 1825 $52, 


972.56 

March  19, 1828 2, 000. 00 

May  23, 1828 87,000.00 

March  2, 1829 7,310.54 

March  2, 1831 5,000.00 

February  24, 1832 9, 000. 00 

March  2,1831 12,390.00 

Jnly3,1832 60,000.00 

March  3, 1841 1,500.00 

August  31, 1842 2,000.00 

July  4, 1836 15,000.00 

July  7, 1838 7,353.00 

March  3, 1841 1,000.00 

March3,1843 16,000.00 

July  2, 1864 10,000.00 

February  28, 1865 3,000.00 

June  12,1866 50,000.00 

July  20, 1848 40,000.00 

August  30,1852 30,000.00 

July  2, 1864 40,000.00 

February  28, 1865 20, 000. 00 

July  12, 1866 75,000.00 


Act  of— 

March  2, 1867 $375,000.00 

Julyll,1870 100,000.00 

March  3, 1871 100,000.00 

June  10,1872 75,000.00 

March  3, 1873 150,000.00 

June  23,1874 100,000.00 

March  3, 1875 100, 000. 00 

August  14,1876 50,000.00 

June  18,  1878 55,000.00 

March  3, 1879 50,000.00 

June  14,1880 75,000.00 

March  3, 1881 100,000.00 

August  2, 1882 96,500.00 

July  5, 1884 5,000.00 

August  5,1886 66,250.00 

August  11,1888 125,000.00 

September  19, 1890 145, 000. 00 

July  13, 1892 800,000.00 

August  17, 1894 200,000.00 


Total 2,804.276.10 


Money  statement. 

July  1,  1894,  balance  unexpended $182,131.67 

Amount  appropriated  by  act  of  August  17,  1894 200,000.00 

382,131.67 

June  30,  1895,  amount  expended  during  fiscal  year 141,512.70 

July  1,  1895, balance  unexpended 240,618.97 

July  1, 1895, outstanding  liabilities $21,442.39 

July  1,  1895,  amount  covered  by  uncompleted  contracts....  164,848. 93 

186,291.32 


July  1,  1895,  balance  available 54,327.65 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 145, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1897 700,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahatraci  of  proposals  for  removal  of  ledge  from  Xantasket  Beach  Channel,  Boston  Barbor, 
Mansachuseifs,  opened  October  8,  1894,  by  Lieut.  Col.  S.  M.  Mansfieldf  Corps  of  Engi- 


Xo. 


Ncme  and  address  of  bidder. 


Pnce  bid 

for  blasting 

per  cubic 

yard. 


Euoch  To^-nsend  aud  C  W.  Johnston,  Somers  Point,  N.  J, 

(ieo.  Willett  Andrews,  Biddeford,  Me 

Geo.  "W.  Townsend,  Boston, 


$8.75 
11.62 
14.43 


Total. 


$3,456.25 
4,589.90 
5,699.85 


*  Lowest  bid. 

The  contract  was  awarded  to  Messrs.  Enoch  Townsend  and  C.  W.  Johnston,  with 
the  ajjproval  of  the  Chief  of  Engineers. 
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Alstract  of  proposals  /or  removal  of  ledges  from  Boston  Harbor ^  MassachusettSf  opened 
October  SS,  1894,  by  Lietit.  CoL  S.  M.  Mansfield,  Corps  of  Engineers. 


So. 


Name  and  addreas  of  bi  der. 


Price  bid 

for  removal 

of  ledges 

per  cubic 

yard. 


Total. 


Townaend  6e,  Johnston.  Somers  Point,  "S.  J/. 

P.  Sanforrt  Koss,  Jersey  City,  N.J 

Geo.  W illett  Andrews,  Blddef ord,  Me 


$16. 4S 
18  00 
16.62 


9U4. 562. 56 
157,896.00 
145.  790  64 


^Lowest  bid. 

The  contract  was  awarded  to  Messrs.  Townsend  &  Johnston,  with  the  approval  of 
the  Chief  of  Engineers. 

Abstract  of  proposals  for  dredging  in  the  Narrows,  Boston  Harbor,  Massachusetts,  opened 
Jpril  g  by  Lieut,  Col,  S,  M.  Mansfield,  Corps  of  Engineers, 


No. 


Name  and  address  of  bidder. 


Price  bid  for— 


I>er  cubic 
yard. 


Bemoval  of 

bowlders 

over  6  tons 

weight. 


Total  yards 

can  be 
removed  at 
price  bid. 


Charles  H.  Souther  and  Augastns  B.Wright,  Boston,  Mass.* 

C.  W.  Anthony,  Fall  Kiver.  Mass 

Emory  B.  Seward,  Albany.N.Y 


Cents. 


Hf 


1112.50 
20.00 
20.00 


155, 555 
107, 398 
92,783 


*  Lowest  bid. 

The  contract  was  awarded  to  Messrs.  Charles  H.  Sonther  and  Augustus  R.  Wright 
with  the  approval  of  the  Chief  of  Engineers. 


COMMERCIAL    STATISTICS. 


Amount    of    revenue   collected,  1893,    $15,791,588.16;    1894,  $8,981,449.98;   1895, 
$9,486,115.75. 


Shipping. 


1898. 


No. 


Tons. 


1804. 


No. 


Tons. 


1895. 


No. 


Tons. 


Entrances,  foreign. 
Clearances,  foreign . 


2,373 
2,231 


1, 633, 740 
1, 330, 165 


2,096 
2.032 


1, 606. 108 
1,432,167 


2,106 
1,942 


1,764,494 
1,423,257 


Importations : 

Merchandise , 

Coin  and  bullion 

Exportations : 

Foreign  merchandise.., 

Coin  and  bullion 

Domestic  merchandise. 
Coin  and  bullion 


1893. 


1894. 


$79,357,654 
29,207 


(60,319,331 
450.750 

1.131.114 


84, 596, 157 
2,250,250 


82.842,346 
2, 150, 000 


1895. 


$66, 822. 576 
6,469 

469,978 

9,200 

85, 049, 181 

4,000 


The  number  of  coastwise  arrivals,  as  published  by  the  chamber  of  commerce  for 
the  vear  1894,  was  8.419 
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B   14. 
IMPROVEMENT  OF  WEYMOUTH  RIVER,  MASSACHUSETTS. 

Weymouth  (Fore)  River,  tributary  to  Hiugham  Bay,  Boston  Harbor, 
Massachusetts,  is  one  of  the  most  important  water  courses  on  the  south 
coast  of  Massachusetts  Bay.  It  is  navigable  at  low  water  for  vessels 
not  exceeding  18  feet  draft  for  4  miles  from  its  mouth,  and  for  a  farther 
distance  of  3  miles,  to  the  head  of  navigation,  at  least  3  feet  depth  was 
found  at  mean  low  water  before  its  improvement. 

The  original  project  of  improvement  was  submitted  December  2, 1889; 
it  was  based  on  the  survey  provided  for  in  the  act  of  August  11, 1888, 
and  proposed  to  improve  the  natural  channel  of  the  river  by  dredging, 
so  that  6  feet  depth  at  mean  low  water  could  be  carried  to  the  head  of 
navigation,  in  a  channel  100  feet  wide  near  the  wharves  at  Weymouth 
Landing ;  thence  to  Braintree  Bridge,  80  feet  wide,  and  above  the  bridge 
50  feet  wide,  with  increased  width  at  each  turn  to  facilitate  the  move- 
ment of  vessels.  The  total  length  of  channel  to  be  improved  was  7,000 
feet,  approximately,  and  the  cost  was  estimated  to  be  f  40,000. 

The  total  appropriations  for  this  work  to  date  have  been  $25,000. 

The  expenditures  to  June  30, 1894,  were  $10,038.64. 

On  June  30, 1894,  the  improved  channel  was  6  feet  deep  at  mean  low 
water,  40  feet  wide  to  Braintree  Bridge,  and  25  feet  wide  thence  to  the 
head  of  navigation. 

The  act  of  August  17, 1894,  appropriated  $5,000  for  this,  river,  "of 
which  $2,500  shall  be  used  iu  the  improvement  of  Weymouth  (Back) 
Eiver.'^ 

On  August  23, 1894,  it  was  recommended  that  the  funds  available 
($12,461.36)  for  Weymouth  (Fore)  Eiver  be  expended  in  continuation 
of  the  project  by  widening  the  improved  channel  so  that  it  would  be 
60  feet  wide  to  Braintree  Bridge,  and  50  feet  wide  above  this  bridge. 

This  was  approved  August  28, 1894,  and  on  September  8, 1894,  an 
advertisement  was  issued  calling  for  proposals  for  this  work.  The  bids 
received  were  opened  October  8, 1894,  and  an  abstract  of  them  will  be 
found  in  the  annexed  table. 

On  October  22, 1894,  a  contract  was  entered  into  with  Messrs.  Per- 
kins &  White,  the  lowest  bidders,  to  dredge  37,000  cubic  yards. 

Operations  were  commenced  under  this  contract  December  1, 1894 
(were  suspended  from  December  29, 1894,  to  March  20, 1895),  and  dur- 
ing the  fiscal  year  18,528  cubic  yards  was  dredged. 

At  the  date  of  this  report  the  improved  channel  is  60  feet  wide  to 
within  3,000  feet  of  Braintree  Bridge,  and  above  the  bridge  25  feet  wide. 

The  project  for  the  improvement  of  Weymouth  (Back)  Eiver,  Massa- 
chusetts, was  submitted  February  7, 1891,  and  it  proposed  to  dredge  a 
channel  through  the  outer  bar  200  feet  wide  and  12  feet  deep  at  mean  low 
water,  and  to  widen  and  deepen  the  natural  channel  of  the  river  to  the 
same  dimensions  to  the  wharf  of  the  fertilizer  company,  at  an  estimated 
cost  of  $22,000. 

The  expenditure  of  the  available  funds  ($2,500)  would  produce  no 
appreciable  benefit  to  commerce,  and  on  March  23, 1895,  it  was  recom- 
mended that  they  be  retained  in  the  Treasury  until  an  additional 
appropriation  is  made. 

The  amount  required  to  complete  the  improvement  of  Weymouth 
(Fore)  River  is  $17,500:  to  complete  Weymouth  (Back)  River,  $19,500: 
total,  $37,000. 

Weymouth  River  is  in  the  collection  district  of  Boston,  Mass.,  of  which  Boston  is 
the  port  of  entry.  The  nearest  light-house  is  on  Long  Island,  Boston  Harbor,  Mas- 
sachusetts. ^  T 
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Commercial  statistics  are  included  iu  the  statement  for  Boston  Har- 
bor, Massachusetts. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows : 

By  act  of— 

September  19,  1890 $10,000 

July  13,  1892 10,000 

August  17,  1894 5,000 

Total 25.000 

Money  statement, 

July  1,  1894,  balance  unexpended $9, 961. 36 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

14,961.36 
June  30,  1895,  amount  expended  during  fiscal  year 5, 709. 77 

July  1, 1895,  balance  unexpended 9, 251. 59 

July  1, 1895,  outstanding  liabilities $1,101.60 

July  1,  1895,  amount  covered  by  uncompleted  contracts 5, 356.  88 

6,458.48 

t— . 

July  1,  1895,  balance  available 2,793.11 

{Amounfc  (estimated)  required  for  completion  of  existing  project 37, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    37, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893 


AhHtract  of  proposals  for  dredging  in  Weymouth  JRiveVy  MaasachuseiU,  opened  Octobers, 
1894,  hy  Lieut.  CoL  8.  M.  Mansfield,  Corps  of  Engineers. 


No. 


Nune  and  address  of  bidder. 


Price  bid 
for  dredg- 

inff  per 
cabioyard. 


Total 

yards  that 

can  be 

removed. 


Angnstus  B.  Martin,  Boston,  Mass 

Seth  Perkins  and  J.  E.  White,  Boston,  Mass.*. 


3  j  Eastern  Dredging  Co.,  Portland,  Me . 


Genu. 
36 
29 
37i 


30,555 
37.  931 
29.333 


*  Lowest  bid. 

The  contract  was  awarded  to  Messrs.  Perkins  &  White,  with  the  approval  of  the 
Chirtf  of  Engineers. 


B  15. 
IMPROVEMENT  OF  HARBOR  AT  HINGHAM,  MASSACHUSETTS. 

Hingham  Harbor  is  situated  in  the  southern  part  of  Hinghain  or 
Hull  Basin,  which  comprises  all  that  part  of  Boston  Lower  Harbor  south 
of  Kantasket  Eoads. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  Part  I,  page  456. 

The  harbor  covers  an  area  of  1  square  mile,  and  has  extensive  mud 
flats  bare  at  low  tide. 

The  mean  rise  or  fall  of  the  tide  is  9.4  feet. 

The  channel  leading  to  Hingham,  south  of  Bagged  and  Sailor  islands, 
was,  before  improvement,  very  narrow  and  crooked,  and  obstructed  by 
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sunken  rocks  and  shoals.  Its  least  width  was  30  feet  and  least  depth 
4  feet  at  mean  low  water. 

The  object  of  its  improvement  was  to  widen  and  deepen  the  natural 
channel  irom  deep  water,  near  the  head  of  the  harbor,  to  the  steam- 
boat wharf^  a  distance  of  2,600  feet. 

The  original  project  of  improvement  was  submitted  December  23, 1874. 

It  provides  for  an  improved  channel  on  the  east  side  of  Sailor  Island, 
past  the  west  side  of  beacon  to  the  Hingham  Wharf,  100  feet  wide  and 
8  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $11,000. 

This  project  was  modified  January  20, 1885,  when  it  was  proposed 
to  deepen  the  improved  channel  to  10  feet  at  mean  low  water,  and 
to  remove  a  mid-channel  ledge,  lying  between  Chandler  and  Bagged 
islands,  at  an  estimated  cost  of  118,750. 

The  total  amount  appropriated  for  this  work  to  date  is  129,000. 

The  expenditures  to  June  30, 1894,  were  129,000,  and  the  project  for 
the  improvement  of  the  harbor  was  completed. 

No  operations  were  in  progress  during  the  fiscal'  year,  and  at  the 
date  of  this  report  the  improved  channel  is  in  good  order. 

Hingham  Harbor  is  in  the  coUection  district  of  Boston,  Mass.  The  nearest  lighir 
house  is  the  Narrows  Light,  on  the  main  ship  channel  in  Boston  Harbor,  5  miles 
distant. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 

Act  of— 

March5,1886 $10,000 

Augustll,1888 6,000 

September  19, 1890 5,000 

July  13, 1892 3,000 

Total 29,000 

Commercial  statistics  are  included  in  the  statement  for  Boston 
Harbor. 


B  x6. 

IMPROVEMENT  OF  HABBOB  AT  SCITUATE,  MASSACHUSETTS. 

Scituate  Harbor  is  on  the  west  shore  of  Massachusetts  Bay,  14  miles 
from  either  Boston  or  Plymouth  Ught-houses,  and  just  southwest  of 
the  direct  sailing  course  ot  all  ocean-going  vessels  entering  Boston 
Harbor. 

Before  improvement  the  harbor  had  a  low-water  area  of  67  acres, 
approximately,  more  than  6  acres  of  which  had  a  depth  of  at  least  3 
feet  at  mean  low  water.  It  was  entirely  open  to  the  action  of  east  winds, 
and  the  entrance  was  obstructed  by  many  sunken  bowlders.  The  depth 
on  the  bar  was  about  2^  feet  at  mean  low  water.  The  mean  rise  or  fall 
of  the  tide  is  9.8  feet. 

The  plan  of  the  harbor,  showing  the  proposed  improvement,  was  pub- 
lished in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1881,  Part 
I»  page  522. 

The  object  of  the  improvement  is  to  create  a  harbor  of  reftige  for 
vessels  bound  to  Boston  which  are  too  far  south  of  their  course  to  clear 
the  dangerous  ledges  near  Minots  light-house. 

The  project  for  the  improvement,  adopted  in  1881,  is  to  build  two 
mbblestone  breakwaters  converging  &om  opposite  shores,  and  to 
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dredge  an  anchorage  basin  with  channels  connecting  with  the  sea  and 
the  town  wharves. 

The  north  breakwater,  from  Cedar  Point,  is  to  be  800  feet  long,  and 
the  sonth  breakwater,  from  the  point  of  the  first  cliflF,  is  to  be  730  feet 
long.  Both  breakwaters  are  to  be  20  feet  wide  on  top  and  4  feet  above 
mean  high  water,  except  at  their  onter  ends,  which  are  to  be  built  6 
feet  higher,  to  serve  as  sites  for  entrance  beacons.  The  anchorage 
basin  is  to  be  30  acres  in  area,  approximately.  The  entrance  channel  is 
to  be  2,700  feet  long  and  300  feet  average  width. 

The  estimated  amount  of  dredging  (including  the  entrance  channel) 
was  500,000  cubic  yards,  to  give  a  depth  of  15  feet  in  the  entrance 
channel,  12  to  15  feet  between  the  breakwaters,  12  feet  immediately  in 
rear  of  the  south  breakwater,  and  10  feet  for  the  anchorage  basin;  the 
channel  leading  to  the  town  wharves  is  to  be  3  feet  deep,  all  at  mean 
low  water. 

The  estimated  cost  of  the  breakwaters  was  $100,000,  and  of  the 
dredging  $190,000,  a  total  of  $290,000. 

The  total  amount  appropriated  for  this  work  to  date  is  $83,680. 

The  amount  expended  to  June  30, 1894,  was  $73,635.79. 

The  condition  of  the  improvement  June  30, 1894,  was  as  follows: 

A  portion  of  the  beach  between  Cedar  Point  and  the  mainland  was 
protected  by  a  brush  and  stone  bulkhead  450  feet  long,  in  front  of  which 
was  a  stone  apron  10  feet  wide,  385  feet  long. 

All  known  bowlders  obstructing  the  entrance  of  the  harbor  were 
removed. 

The  anchorage  basin  was  400  by  350  feet  in  area,  7  feet  deep  at  mean 
low  water. 

The  entrance  channel  was  1,600  feet  long,  100  feet  wide,  and  5  feet 
deep  at  mean  low  water.  The  channel  connecting  the  basin  with  the 
town  wharves  was  3  feet  deep  at  mean  low  water  and  100  feet  wide, 
except  at  the  upper  end,  where,  for  a  distance  of  75  feet,  it  averaged 
only  50  feet  wide. 

The  north  breakwater  was  720  feet  long,  the  south  breakwater  300 
feet  long. 

On  August  25, 1894,  it  was  recommended  that  the  available  funds  be 
expended  in  extending  the  south  breakwater. 

Proi)osals  for  this  work  were  invited  by  public  advertisement  dated 
September  8,  1894,  and  on  October  8,  1894,  the  bids  received  were 
opened.    An  abstract  of  them  will  be  found  in  the  annexed  table. 

On  October  22, 1894,  a  contract  was  entered  into  with  the  Pigeon  Hill 
Granite  Company  to  deposit  9,500  tons  of  rubblestone  in  the  south  jetty. 

Operations  were  commenced  under  this  contract  in  November,  1894, 
and  during  the  fiscal  year  3,823  tons  of  stone  was  deposited  in  the 
south  breakwater.  At  the  date  of  this  report  it  is  450  feet  long,  and 
the  north  breakwater,  the  entrance  channel,  the  anchorage  basin,  and 
the  channel  leading  to  the  town  wharves  are  in  the  same  condition  as 
on  June  30, 1894. 

To  complete  the  improvement  will  require  an  appropriation  of 
$207,500,  of  which  $30,000  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30,  1897,  in  completing  the  south  breakwater. 

Scituate  is  in  the  coUection  district  of  Plymouth,  Mass.,  of  which  the  port  of 
entry  is  Plymonth,  Mass.  The  nearest  light-house  is  Minots  Light,  about  5  miles 
distant. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Plymouth,  Mass. 
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The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows : 


Act  of— 

March  2, 1829 $180 

August  30, 1852 1,000 

Junel4,  1880 7,500 

March  3, 1881 10,000 

AuKU8t2,1882 10,000 

July  5,  1884 10,000 

August  5, 1886 10,000 


Act  of — 

August  11, 1888 $5,000 

September  19, 1890 10,000 

July  13, 1892 10,000 

August  17, 1894 10,000 

Total 83,680 


Appropriations  since  1880  have  been  expended  in  accordance  with 
the  present  project. 

Money  statement, 

July  1, 1894,  balance  unexpended $44. 21 

Amount  appropriated  by  act  of  August  17, 1894 10,000.00 

10,044.21 
June  30, 1895,  amount  expended  during  fiscal  year 2,856.4S 

July  1, 1895,  balance  unexpended 7, 187. 73 

July  1, 1895,  outstanding  liabilities $1, 461. 61 

July  1, 1895,  amount  covered  by  uncompleted  contracts 5, 279. 61  . 

6,741.22 


July  1, 1895,  balance  available. 


446.51 


(Amount  (estimated)  required  for  completion  of  existing  project 207, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river* and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  rubble  stone  for  Scituate  Harbor ,  Massachusetts ,  opened  October 
8, 1894,  by  Lieut  Col.  S,  M.  Mansfield,  Corps  of  Engineers, 


No. 


Kame  and  address  of  bidder. 


Price  bid  Total  tons 

per  ton  '  that  can  be 

of  2, 000  delivered  at 

poanda.  price  bid. 


Sookport  Ghranlte  Co.,  Bockport,  Mass 

George  WiUett  Andrews.  Biddeford,  Me 

Chas.  T.  Derry,  Boston.  Mass 

Beth  Perkins  and  J.  E.  White,  Boston,  Mass. 
Pigeon  Hill  Granite  Co.,  Bockport,  Mass.*. . . 
Joseph  H.White,  Boeton,  Mass 


$1.19 

7.562 

1.211 

7.407 

1.46 

6.306 

1.07 

5,389 

.93 

9,677 

1.17. 

7,692 

*  Lowest  bid.     . 

The  contract  was  awarded  to  the  Pigeon  Hill  Granite  Company,  with  the  approval 
of  the  Chief  of  Engineers. 


COMMERCIAL  STATISTICS. 


Entrances : 

Foreign... 

Domestic  . 
Clearances : 

Foreisrn... 

Domestic  . 


Shipping. 


22 


1894 


No.     Tons.     No.     Tons. 


205 
8.080 


1895. 
No.  I  Tona. 


1 
39 


12S 

5,000 
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Imported. 

1893. 

1894. 

1895. 

Coal 

Lumber 

Lime 

Brick 

tons.. 

feet.. 

barrels. . 

number.. 

do.... 

2.500 

1, 000, 000 

1.000 

150, 000 

3,000 

1, 800,  OUO 

1,0U0 

300,000 

3,000.000 

t  9,  000 

3.500 

1, 100, 000 

1,000 

Shingles 

Miscellaneous 

2,500,000 
17,500 

barrels.. 

•1,000 

*  Herring.  t  Irish  moss  exported. 

Vessels  qf  an  average  draft  of  10^  feet  frequent  the  harbor. 


B   17. 
IMPROVEMENT  OF  HARBOR  AT  PLYMOUTH,  MASSACHUSETTS. 

Plymouth  Harbor  is  situated  30  miles  south  of  Boston.  Its  outer 
anchorage,  the  "Cow  Yard,"  is  common  to  Plymouth,  Kingston,  and 
Duxbury,  and  is  the  only  refuge  for  seagoing  vessels  from  northeasterly 
gales  when  caught  between  Boston  and  Provincetown,  a  distance  of 
about  75  miles,  following  the  coast  line.  The  entrance  to  this  outer 
anchorage  is  direct,  unobstructed,  of  ample  width,  and  sufficiently  deep 
for  the  wants  of  commerce.  The  anchorage  is  capacious,  and  has  good 
"  holding  ground,''  but  the  extensive  tidal  basins  inside  of  it  give  strong 
variable  currents  across  it. 

The  inner  or  harbor  proper  is  formed  by  Long  Beach,  a  narrow,  low 
sand  spit  3  miles  long,  which  extends  generally  parallel  to  the  mainland 
and  about  1  mile  from  it. 

The  harbor  contains  about  2,000  acres,  almost  all  of  which  is  dry  at 
low  tide.  A  few  narrow,  crooked  channels  traverse  these  flats.  They 
join  about  the  center  of  the  harbor,  opposite  the  town  wharves,  and 
form  the  main  ship  channel  (150  feet  wide,  approximately,  and  10  feet 
deep  at  mean  low  water),  which  runs  directly  behind  the  northern  half 
of  Long  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  and  channel  depends  on  the 
preservation  of  Long  Beach. 

A  chart  of  the  harbor  was  published  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  the  year  1888,  Part  I,  page  460. 

Before  improvement  about  6  inches  depth  of  water  could  be  carried 
to  the  town  wharves  at  low  tide. 

Previous  to  1875  the  project  was  a  general  one,  and  had  for  its  object 
the  preservation  of  Long  Beach.  From  the  nature  of  the  work  it  can 
at  no  time  be  considered  completed,  and  small  annual  appropriations 
are  necessary  to  repair  any  damages  done  by  storms.  The  various 
devices  employed  for  this  purpose  are  described  in  the  Annual  Itei)ort 
of  the  Chief  of  Engineers  for  1877. 

The  project  for  the  improvement  of  the  harbor  was  first  adopted  in 
1875.  It  provided  for  dredging  a  channel  from  the  town  wharves  to 
the  main  ship  channel,  2,286  feet  long,  100  feet  wide,  and  6  feet  deep  at 
mean  low  water.  This  project  was  modified  in  1877  so  as  to  include 
the  dredging  of  a  basin  866  feet  long,  150  feet  wide,  and  8  feet  deep 
directly  in  front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  channel  and  basin  to 
9  feet  at  mean  low  water  and  to  make  the  channel  150  feet  wide. 
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The  modified  project  of  1884  required  the  excavation  of  81,000  cubic 
yards  (scow  measurement),  and  was  originally  estimated  to  cost  $27,000. 
This  estimate  was  revised  in  1885,  in  accordance  with  the  low  prices 
then  current  for  dredging,  and  the  cost  was  then  estimated  to  be 
$22,500. 

From  1824  to  date  the  amount  appropriated  for  this  harbor  is 
$181,266.90,  of  which  there  had  been  expended  to  June  30, 1894: 

For  beach  protection $127,245.34 

For  dredging 50,514.89 

Total 177,760.23 

On  June  30, 1894,  the  improved  channel  was  2,286  feet  long,  the  basin 
was  866  feet  long;  both  were  150  feet  wide,  9  feet  deep  at  mean  low 
water.    Long  Beach  was  in  good  order. 

No  operations  were  in  progress  during  the  year. 

At  the  date  of  this  report  Long  Beach  is  in  good  order  and  the 
project  for  the  improvement  of  the  harbor  is  completed. 

A  small  sum  should  always  be  available  for  the  harbor  to  imme- 
diately repair  any  damage  made  to  Long  Beach  by  storms.  These 
necessary  repairs  have  averaged  in  the  last  twenty  years  $1,500. 

Plymouth  Harbor  is  in  the  collection  district  of  Plymouth,  Mass.,  of  which  Ply- 
mouth is  the  port  of  entry.  The  nearest  light-houses  are  the  Plymouth  (Gurnet) 
Lights,  about  5  miles  from  Plymouth,  and  Duxbury  Pier  Light,  about  2  miles  dis- 
tant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1895,  have  been  furnished  by  the  collector  of  customs  at  Ply- 
mouth, Mass. 

The  dates  and  amounts  of  appropriations  for  this  harbor  are  as 
follows : 


Act  of— 

May  26, 1824 $20,000.00 

March  3, 1825 5,712.00 

March  25. 1826 13, 184. 90 

April  23, 1830 1,850.00 

March  2, 1831 2,820.00 

July3,1832 2,500.00 

March  2, 1833 600.00 

June28,  1834 2,000.00 

March  3, 1835 700.00 

July  2, 1836 500.00 

July  7, 1838 2,400.00 

August  31. 1852 5,000.00 

July  11, 1870 10,000.00 

March  3, 1871 10,000.00 

June  10,  1872 2,500.00 


Act  of— 

March  3,1873 $3,000.00 

June23,  1874 5,000.00 

March  3, 1875 10,000.00 

June  18,  1878 5,000.00 

March  3, 1879 3,500.00 

June  14.  1880 10,000.00 

March  3, 1881 10, 000. 00 

August  2, 1882 14,000.00 

July  5, 1884 10,000.00 

Augu8t5,  1886 6,000.00 

August  11,  1888 6,000.00 

September  19, 1890 8, 000. 00 

July  13, 1892 9,500.00 

August  17,  1894 1,500.00 


Total 181,266.90 


Money  statement, 

July  1, 1894,  balance  unexpended $2, 017. 59 

Amount  appropriated  by  act  of  August  17, 1894 1, 500, 00 

3,517.59 
10.92 


June  30,  1895,  amount  expended  during  fiscal  year 

July  1, 189.5,  balance  unexpended 3, 506. 67 


{Amount  (estimated)  required  for  completion  of  existing  project 1, 500. 00 
A  mountthat  can  be  profitably  expeudedinfiscalyeareudiug  June  30, 1897      1, 500. 00 
Submitted  in  compliance  with  reijuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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GOMMERCliLL  STATISTICS. 

Amount  of  revenue  collected,  1893,  $47,330.06;  189i,  $24,073.13;  1895,  $6,947.39. 


Shipping. 

1893. 

1894. 

1895. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Foreien 

3 
108 

286 

1 
95 

5 

195 
1,074 

4 
83 

5 

Domestic 

Clearances : 

Foreifrn                   ......  ..................      .....  . 

8      1,721 

Imported. 

1898. 

1894. 

1885. 

Coal   

Tons. 

19,094 

650 

♦2,085,000 

140 

2.1711 

Tons. 
24,285 
1,512 
*2, 260, 000 

Tom. 
22,663 
1  598 

Lumber- r .  -,---,-r .-f r--  -- 

*2, 800, 000 
165 

Sand               

MidC-All^neOnS     r-rwx^,.-rrrr«..1---T-rrTT.r^T..........r,... 

*Feet. 


Coasting  schooners  of  an  average  draft  of  13  feet  frequent  the  harbor. 


B  x8. 


IMPROVEMENT  OF  HARBOR  AT  KINGSTON,  MASSACHUSETTS. 

Kingston  Harbor  is  one  of  the  three  divisions  which  together  consti- 
tute Plymouth  inner  harbor,  l^orth  of  it,  at  a  distance  of  3  miles,  is 
Duxbury  Harbor,  and  4  miles  south,  Plymouth  Harbor. 

The  wharf  at  which  supplies  are  landed  for  the  town  of  Kingston  is 
about  2  miles  south  from  the  center  of  the  town,  and  is  known  as  the 
Plymouth  Cordage  Company's  Wharf. 

The  object  of  the  improvement  is  to  obtain  a  channel  of  approach  to 
this  wharf. 

The  project  for  the  improvement  of  the  harbor  was  submitted  May 
25, 1891.  It  proi)osed  to  dredge  a  channel  4,000  feet  long,  100  feet  wide, 
6  feet  deep  at  mean  low  water,  from  deep  water  to  the  Cordage  Com- 
pany's Wharf,  at  an  estimated  cost  of  $10,000 

The  act  approved  July  13, 1892,  appropriated  $10,000  lor  this  work. 

The  total  expenditures  to  June  30, 1894,  were  $8,940.09,  and  on  that 
date  the  project  had  been  completed. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the  date 
of  this  report  the  improved  channel  is  in  good  order. 

Kingston  is  in  the  collection  district  of  Plymouth,  Mass.,  of  which  Plymouth  is  the 
port  of  entiy.    The  nearest  light-house  is  Duxbury  Pier  Light. 

Commercial  statistics  are  included  in  the  statement  for  Plymouth 
Harbor. 

Money  statement, 

July  1,1894,  balance  unexpended $1,059.91 

July  1, 1S95;  balance  unexpended 1,059.91 


Digitized  by  VjOOQlC 


€38         REPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.  8.  ABMT. 

B  19. 

improvement:  of  harbor  at  WELLFLEET,  MASSACHUSETTS. 

Wellfleet  Harbor  is  situated  on  Oape  Ood  Bay,  12  miles  southeast  of 
Provincetown  Harbor,  Massachusetts. 

A  chart  of  the  harbor  was  published  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  the  year  1888,  Part  I,  page  478. 

The  harbor  consists  of  an  outer  anchorage  south  of  Smalleys  Bar  and 
an  inner  harbor  north  of  said  bar. 

The  outer  harbor  is  sufficiently  capacious,  free  from  obstructions,  and 
protected  to  meet  the  present  demands  of  commerce;  but  the  inner 
harbor,  although  capacious  and  perfectly  protected,  had  no  low- water 
navigable  connection  with  the  town  wharves. 

It  was,  in  the  original  condition  of  the  harbor,  4,200  feet  from  the 
6- foot  contour  to  the  wharves,  and  not  to  exceed  6  inches  draft  could 
be  carried  to  them  at  low  water. 

The  original  project  for  the  improvement  of  this  harbor  was  submitted 
November  3, 1871.  It  was  based  on  the  survey  provided  for  in  the  act 
of  January  31, 1871. 

It  proposed  to  dredge  two  channels,  each  150  feet  wide  and  4  feet 
deep  at  mean  low  water,  one  2,060  feet  long  to  reach  Central  and  Com- 
mercial wharves,  and  one  1,400  feet  long  to  reach  Mercantile  Wharf.  It 
was  also  proposed  to  remove  204  cubic  yards  of  sunken  rocks.  The  cost 
of  this  project  was  estimated  to  be  $30,000. 

On  November  28, 1887,  a  revised  project  was  submitted.  It  was  based 
on  the  survey  provided  for  in  the  act  of  August  5, 1886.  It  proposed 
to  dredge  a  channel  from  the  '^Deep  Hole"  to  the  town  wharves,  6 
feet  deep  at  mean  low  water,  100  feet  wide,  and  4,200  feet  long,  at  an 
estimated  cost  of  124,000. 

This  estimate  was  revised  in  1889,  and  then  made  131,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  116,000. 

By  act  of— 

June  10, 1872 $5,000 

August  11,1888 7,000 

September  19,  1890 4,000 

Total 16,000 

The  total  amount  expended  to  June  30, 1894,  waa  $11,360.37,  and  the 
condition  of  the  improvement  was  as  follows:  Mayo,  Bay,  Lobster,  and 
Lumpfish  rocks  had  been  removed,  and  a  channel  had  been  dredged 
from  the  <<  Beep  Hole"  to  the  town  wharves,  2,500  feet  long,  4  feet  deep 
at  mean  low  water,  and  25  feet  wide.  Opposite  the  town  wharves  the 
channel  was  enlarged  to  75  feet  wide  to  facilitate  the  docking  of  vessels. 

The  act  of  September  19, 1890,  appropriated  $4,000  to  continue  this 
improvement,  l^o  appreciable  benefit  to  commerce  would  result  by  the 
expenditure  of  this  amount,  and  it  is  to  be  retained  in  the  Treasury 
until  additional  funds  are  provided. 

To  complete  the  Improvement  will  require  an  appropriation  of  $22,000, 
all  of  which  could  be  expended  to  advantage  during  the  fiscal  year 
ending  June  30, 1897. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1896,  have  been  furnished  by  the  collector  of  customs  at  Barn- 
stable, Mass. 

Wellfleet  is  in  the  coUection  district  of  Barnstable.  Mafls.,  of  which  Barnstable  is' 
the  port  of  entry.    The  nearest  light-house  is  Mayo  IBeach  Light. 
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Money  HtateinenL 

July  1,1894,  balance  unexpended $4,649.63 

July  1,1895,  balance  unexpended 4,649.63 

{Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1897    22, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  3893. 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  1893,  $53;  1894,  $53;  1895, 


Shipping. 

1893. 

189.. 

1895. 

No.  1  Tons. 

No.     Tons. 

No.      Tons. 

Clearances,  foreign.. 

1 
1  1          78 

2          170 

Imported. 

1893. 

1894. 

X8,. 

Coal     

Tont. 
1,000 
100 

Ton: 
1,500 

2^ 

51 

Toiw. 

1  200 

Lumber 

Merchandise 



MinceHaneomf --,■.--■,  r ^ ^-....^.«TtT-r-,r....,.-.T.rT 

io 

-20,000 

*  Bushels  oysters. 
Vessels  drawing  from  6  to  12  fbet  frequent  the  harbor. 


B   20. 

IMPROVEMENT  OF  HARBOR  AT  PROVINCETOWN,  MASSACHUSETTS. 

Provinoetown  Harbor  is  situated  at  the  extremity  of  Gape  God,  about 
40  miles  southeast  from  Boston  Light.  It  is  one  of  the  most  valuable 
harbors  of  refuge  on  the  Atlantic  Coast  The  entire  commerce  of  New 
England  and  a  very  large  local  fishing  interest  are  directly  benefited  by 
its  maintenance,  which  depends  entirely  on  the  preservation  of  the 
sandy  beaches  which  inclose  it. 

Since  1826  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulkheads,  and  sand 
catches,  and  extensive  planting  of  beach  grass  to  repair  or  prevent 
storm  damages  to  the  beaches. 

From  the  nature  of  the  work  it  can  at  no  time  be  considered  com- 
pleted. 

A  full  history  of  the  improvement  will  be  found  in  the  Annual  Eeports 
of  the  Ghief  of  Engineers  for  the  years  1876, 1879,  and  1886.  A  special 
dike  across  House  Point  Island  Flats,  to  be  built  contingently,  was 
recommended  in  the  Annual  Keport  for  1886. 

A  plan  of  the  harbor  was  published  in  the  Annual  Eeport  of  the 
Cbief  of  Engineers  for  1886. 

The  total  appropriations  for  this  harbor  to  date  have  been  $154,418.44. 

The  amount  expended  to  June  30, 1894,  was  J147,677.49. 

The  condition  of  the  several  works  of  preservation  in  this  harbor  on 
June  30, 1894,  was  as  follows: 

Long  Point. — This  long,  narrow,  low  point  forms  the  southeastern 
limit  of  the  harbor.    It  was  in  good  order,  but  to  more  fully  protect 
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the  light-house  lot  at  its  easterly  end  the  breakwater  should  be  extended 
100  feet  farther  to  the  northwest. 

Ahel  Hill  Dike. — This  dike  was  built  to  prevent  a  rush  of  water  from 
Lanceys  Harbor  over  House  Point  Island  Flats  into  the  main  harbor. 
The  rapid  wearing  away  of  the  southern  sand  spit  that  formed  Lanceys 
Harbor  had  threatened  to  make  a  breach  through  the  beach  south  of 
the  dike.  To  guard  against  this,  brush  and  wo^en  sand  catches  had 
been  built  on  the  outer  beach,  opposite  the  west  end  of  the  dike.  The 
dike  was  in  good  order,  but  the  sand  catches  needed  minor  repairs. 

House  Point  Island  Flats. — ^These  flats  remained  essentially  unaltered 
from  the  condition  shown  by  the  last  survey,  and,  as  stated  in  the 
Annual  Report  for  1887,  it  still  appears  unnecessary  to  commence  the 
dike  projected  to  be  built  across  these  flats. 

Bea<ih  Pointy  High  Head  DiJcCj  and  Cove  Section, — ^These  works  were 
all  in  good  order. 

During  the  fiscal  year  repairs  were  made  to  the  bulkheads  protecting 
Long  Point,  near  the  Wood  End  Light,  and  near  Abel  Hill  Dike,  and 
at  the  date  of  this  report  aU  the  works  of  preservation  in  this  harbor 
are  in  good  order. 

The  nature  of  the  works  of  preservation  of  the  harbor  requires  a 
small  sum  to  be  always  available  for  immediate  repairs.  Such  neces- 
sary repairs  have  averaged  $1,500  per  annum. 

The  prospective  benefit  to  commerce  is  the  preservation  of  an  impor- 
tant harbor  of  refuge. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Provincetown,  Mass. 

Provincetown  is  a  port  of  entry  in  the  collection  district  of  Barnstable,  Mass. 
The  nearest  light-houses  are  Wood  End  and  Long  Point  lights. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 


May  19,1826 $3,500.00 

March  2, 1829 3,500.00 

March  2, 1831 2,050.00 

March  3, 1832 4,600.00 

June  28,1834 4,400.00 

March  3, 1835 4, 400.  00 

July  2, 1836 4,400.00 

July  7, 1838 4,500.00 

August  30, 1852 5,000.00 

June  23,1866 43,068.44 

July  28, 1866 8,000.00 

March  3, 1871 6,000.00 

June  10,1872 5,000.00 

March  3, 1873 6,000.00 

June  23,1874 6,000.00 


Act  of— 


March  3, 1875 $5,000.00 

August  14, 1876 4,000.00 

June  18,1878 1,000.00 

March  3, 1879 1,000.00 

June  14,1880 500.00 

March  3, 1881 5,000.00 

August  2, 1882 6,000.00 

Julv5, 1884 2,000.00 

August  5, 1886 3,000.00 

August  11, 1888 3,000.00 

September  19, 1890 7, 500. 00 

July  13, 1892 1,500.00 

August  17, 1894 1,500.00 

Total 154,418.44 


Money  statement. 

July  1,  1894,  balance  unexpended $5,2-10.95 

Amount  a])propriated  by  act  of  August  17, 1894 1, 500. 00 

6,740.95 
June  30, 1895,  amount  expended  during  fiscal  year 2, 169. 28 

July  1,  1895,  balance  unexpended 4,571.67 


i Amount  (estimated)  required  for  completion  of  existing  project 1,500.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      1, 500, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Mareh  3, 1893. 
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COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  1893,  $492.77;  1894, 


-;  1895,  $308.82. 


Shipping. 

1883. 

1894.         1          1895. 

Xo. 

Tons. 

No. 

Tons,  i  No. 

Tons. 

Entrances : 

Foreign — 

Donientic '. 

56 
14 

22 
27 

8,781 
800 

2,627 
6,750 

29 
18 

15 
3 

4,353 
1,260 

15 
5 

16 
3 

1.664 
690 

Clearances: 

Foreign 

1,632 
494 

Doin^'stic 

Imported. 

1893. 

1894. 

1805. 

Coal 

Tont. 
6,500 
1,500 

Tont. 
5,000 
50 

Tont, 

5,600 
45 

Iron 

Flour 

*3,000 
000 

Grain 

Lumber 

1,500 

1 1.500, 000 

675 

{250 

n,  300, 000 

Salt 

Wood 

t300 
i650 

Merchandise 

MiB<*r«lI?ui«on8 X ,  ^  X 

3.  MM 

a.  im 

^Barrels. 


t  Feet. 


:  Cords. 


All  classee  and  nationalities  of  vessels  visit  the  harbor  for  shelter  or  with  cargo. 
Estimated  value  of  vessels  which  entered  the  harbor  during  the  year,  $45,000,000. 


B  21. 

IMPROVEMENT  OF  HARBOR  AT  CHATHAM,  MASSACHUSETTS. 

Chatham  Harbor  is  at  the  eastern  end  of  Nantucket  Sound,  about 
15  miles  east  of  Hyannis,  Mass.  Its  outer  anchorage,  known  as  Chat- 
ham Eoads,  is  a  capacious,  deep,  unobstructed  harbor  of  refuge  from 
northerly  and  easterly  gales. 

The  inner  harbor,  locally  known  as  "  Stage ''  Harbor,  is  small  but  well 
landlocked.  It  is  about  one-half  mile  long,  500  to  600  feet  wide,  and 
has  8  to  12  feet  depth  at  mean  low  water.  Its  entrance  was  originally 
obstructed  by  three  bars,  on  which  the  depth  at  mean  low  water  was  not 
to  exceed  4  feet.    The  mean  rise  or  fall  of  the  tide  is  5  feet. 

The  project  for  the  improvement  of  the  inner  harbor  was  submitted 
December  19, 1890,  and  was  based  on  a  survey  made  in  October,  1890. 
It  proposed  to  dredge  a  channel  6  feet  deep  at  mean  low  water  through 
the  three  obstructing  bars,  100  feet  wide  at  the  inner  bar,  150  feet  wide 
at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar,  at  an  estimated 
cost  of  $10,000. 

But  one  appropriation  has  been  made  for  the  work,  viz,  by  the  act  of 
September  19, 1890,  $5,000. 

The  total  expenditures  to  June  30, 1894,  were  $4,402.15. 

On  June  30, 1894,  the  improved  channel  through  the  middle  and  inner 
bars  was  100  feet  wide,  6  feet  deep  at  mean  low  water,  l^othing  had 
been  done  on  the  outer  bar.  At  least  5  feet  draft  could  be  carried  into 
the  harbor  at  mean  low  water. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the  date 
of  this  report  the  condition  of  the  improvement  is  the  same  as  on  June 
30, 1894. 
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To  complete  the  improvement  would  require  an  appropriation  of 
$5,000,  all  of  which  could  be  exi)ended  during  the  fiscal  year  ending 
June  30, 1897. 

Chatham  Harbor  is  in  the  coUeotlon  district  of  BamBtable,  Maas.,  of  which  Barn- 
stable is  the  port  of  entry.    The  nearest  light- house  is  Hardings  Beach  Light. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Barnstable,  Mass. 

.Money  ataiement 

July  1,1894,  balance  unexpended $597.85 

July  1, 1895,  balance  unexpended 597.85 

{Amount  (estimated)  required  for  completion  of  existinf^  project 5, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 


COMMERCIAI.  STATISTICS. 

Shipping. 

1893. 

18M. 

1895. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

lEiif r&nnAa,  domMllAlC  ...^^..ww,^m-r.^^^-,wT-T-T --- 

125 
125 

1,517 
1,617 

ClearanoeB.  domestic....................... .............. 

Imported. 

1893. 

1894. 

1895. 

Coal 

Tom. 
2,000 
5 
1,000 
1.000 
1.000 

Totu. 
1,200 

T<mi. 

1,500 

Iron  ..........•....•....••....«....■......■•.•■•....•....• 

Grain 

liUmbpr X.. 

•200,000 
100 

•37,000 
9& 

Miwwllftneoui 

"Feet. 


Vessels  of  aU  kinds  drawing  ftom  2  to  10  feet  frequent  the  harbor  for  shelter  or 
with  cargo. 


B    22. 

EEMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERINa 

NAVIGATION. 

On  July  11, 1894,  the  wreck  of  the  schooner  Ocean  Eagle  was  reported 
to  be  an  obstruction  to  navigation,  and  its  removal  recommended  at  an 
estimated  expense  of  $1,500. 

The  wreck  was  sunk  in  10  fathoms  of  water  about  2  J  miles  southeast 
from  Plum  Island  Light,  If  ewburyport  Harbor,  Massachusetts. 

Sealed  proposals  were  invited  for  this  work  by  an  advertisement  dated 
July  28, 1894.  The  bids  received  were  opened  August  28, 1894,  and  an 
abstract  of  them  will  be  found  in  the  annexed  table. 

On  September  1, 1894,  a  contract  was  entered  into  with  the  lowest 
bidder,  Mr.  G.  W.  Townsend,  of  Boston,  Mass.,  and  the  wreck  was  sat- 
isfactorily removed  by  the  contractor  by  September  17, 1894,  at  a  cost 
of  $172.70. 
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Abstract  of  proposals  for  removing  wreck  of  schooner  Ocean  Eagle  in  Xewburgport 
Harbor,  Massachusetts,  opened  August  28, 1894,  by  Lieut.  Col.  S.  M.  Mansfield,  Corps 
of  Engineers, 


No. 


Name  and  address  of  bidder. 


Amount. 


Edwin  Canney,  Rockport,  Mass I      $485.00 


Duncan,  Nicltenon  &,  Co.,  Boston,  Mass 
Townsend  &  Johnston,  Somers  Point,  N.J 

George  W.  Townsend,  Boston,  Mass.* 

George  WiUett  Andrews,  Biddeford,  Me. . 


325.00 
150  00 
87.00 
247.50 


*  Lowest  bidder. 

Contract  awarded  to  George  W.  Townsend,  with  the  approval  of  the  Chief  of 
Engineers. 


B  23. 

PRELIMINARY  EXAMINATION  OF  MANCHESTER  HARBOR,  MASSACHU- 
SETTS, FROM  MOUTH  OF  THE  RIVER  BELOW  THE  POINT  OF  ROCKS. 
WITH  A  VIEW  TO  A  CHANNEL  100  FEET  WIDE  AND  5  FEET  DEEP,  AND 
REMOVAL  OF  SAND  BAR  AT  MOUTH  OF  RIVER  AND  REMOVAL  OF 
SAND  BAR  AND  ROCKS  AT  THE  POINT  OF  ROCKS. 

[Printed  in  House  Ex.  Doc.  No.  40,  Fifty  third  Congress,  thitd  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  J).  C,^  December  i,  1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  29,  1894,  of  Lieut.-CoL  S.  M*  Mansfield,  Corps  of  Engi- 
neers, giving  result  of  preliminary  examination  of  Manchester  Harbor, 
Massachusetts,  "from  mouth  of  the  river  below  the  Point  of  Eocks, 
with  a  view  to  a  channel  100  feet  wide  and  5  feet  deep,  and  removal  of 
sand  bar  at  mouth  of  river  and  removal  of  sand  bar  and  rocks  at  the 
Point  of  Rocks,''  provided  for  by  river  and  harbor  act  of  August  17, 1804. 
Colonel  Mansfield  reports  that  the  Government  has  recently  improved 
the  channel  from  the  Point  of  Bocks  to  the  town  wharves,  and  that, 
for  the  reasons  stated,  he  is  of  the  opinion  that  the  harbor  is  worthy  of 
improvement  to  the  extent  of  removing  the  obstructions  at  the  mouth 
and  at  Point  of  Bocks  and  the  dredging  of  the  channel  between  them 
to  100  feet  wide  with  5  feet  depth.    I  concur  in  the  opinion  of  Colonel 
Mansfield. 
The  necessary  survey  may  be  made  for  $300. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  s.  m.  mansfield,  corps  op  engineers. 

United  States  Engineer  Office, 

Bostonj  Mass.y  October  29^  1894. 
General:  In  accordance  with  requirements  of  letter  from  your 
office  of  August  20,  1894,  I  have  the  honor  to  submit  the  following 
report  upon  the  examination  of  Manchester  Harbor,  Massachusetts; 
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from  the  mouth  of  the  river  below  thcf  Point  of  Rocks,  with  a  view  to 
a  channel  100  feet  wide  and  5  feet  deep,  and  removal  of  sand  bar  at 
mouth  of  river  and  removal  of  sand  bar  and  rocks  at  the  Point  of 
Bocks. 

The  Government  has  improved  the  channel  recently  from  the  Point 
of  Rocks  to  the  town  wharves,  making  it  60  feet  wide  and  4  feet  deep 
at  mean  low  water,  and  it  has  been  of  great  benefit  to  the  place.  The 
shoal  at  the  mouth  of  the  river  (entrance  to  the  harbor)  and  the  obstruc- 
tions of  sand  or  bowlders  at  Point  of  Rocks  should  be  removed  to  make 
fully  available  the  improvements  already  accomplished.  Between  the 
mouth  and  Point  of  Rocks  a  sharp  bend  in  the  channel  increases  the 
difficulties  in  this  narrow  pa43sage,  and  it  should  be  eased  by  widening 
it  to  100  feet  Considerable  increase  of  business  has  followed  the 
improvements  akeady  made,  and  much  more  may  be  expected  in  the 
competition  with  the  railroad  in  supplying  the  town  with  coal  and 
building  materials  when  the  reasonable  harbor  facilities  are  developed. 

For  the  reasons  stated  I  am  of  the  opinion  that  the  harbor  is  worthy 
of  improvement  by  the  General  Groveniment  to  the  extent  of  removing 
the  obstructions  at  the  mouth  and  at  Point  of  Rocks,  and  the  dredging 
of  the  channel  between  them  to  100  feet  wide  with  6  feet  depth. 

A  detail  survey  is  necessary  as  a  basis  for  a  project  and  estimate  cost 
of  improvement,  and  may  be  made  for  $300. 

Accompanying  this  rejwrt  is  a  communication  from  the  selectmen  of 
Manchester,  indorsed  by  a  few  of  its  prominent  residents. 
Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut  GoLj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.S.A. 


LETTER  FROM  CERTAIN    OFFICIALS    AND  CITIZENS    OF  THE    TOWN  OF  MANCHESTER 

MASS. 

Manchester,  September  S,  1894. 
*^  Dear  Sir:  We,  the  undersigned,  selectmen,  merchants,  and  residents  of  the  town 
of  Manchester,  Essex  County,  Mass.,  desire  to  call  your  attention  to  the  following 
facts  preliminary  to  your  survey  in  relation  to  the  proposed  farther  improvement  of 
our  harbor  and  the  widening  and  deepening  of  the  channel  leading  to  the  wharves 
therein : 

First.  The  Improvements  made  by  the  Government  within  the  last  few  years  in  the 
present  channel,  which  is  now  (>0  leot  in  width  and  4  feet  deep  at  mean  low  water 
from  Proctors  Point  to  the  town  wharf,  have  been  of  great  advantage  to  the  town 
and  to  its  commerce.  Yachts'  boats  and  boats  of  fishermen  are  now  enabled  to  come 
up  to  the  wharves  for  supplies,  small  steamers  and  steam  yachts  come  up  the  channel 
for  coal  and  water,  and  as  the  public  water  supply  of  Manchester  is  stated  to  be  far 
better  for  steam  boilers  than  any  other  water  round  on  this  coast,  it  is  believed  that 
if  the  channel  is  still  further  widened  and  deepened  so  that  larger  vessels  can  enter 
the  harbor,  the  commerce  of  Manchester  will  be  greatly  increased. 

Our  town  valuation  has  increased  from  ^,826,888  in  1886  to  $7,276,252  in  1894.  A 
mariue  railway  has  been  built,  upon  which  fishing  vessels  and  yachts  can  haul  oat 
for  repairs,  and  34  yachts  were  hauled  up  last  winter,  a  new  industry  having  thus 
been  created;  while  the  oouHumption  of  coal  has  been  increased  from  2,800  tons  in 
1886  to  5,000  tons  at  the  present  time.  A  new  coal  wharf  has  been  built,  at  which  3 
steam  yachts  have  their  permanent  coaling  stations.  The  consumption  of  hay  and 
other  products  has  also  been  largely  increased,  and  it  is  believed  that  the  cost  of 
these  products  to  the  consumers  can  be  considerably  reduced  if  greater  facilities  are 
provided  for  bringing  them  in  by  water  than  by  rail. 

Second.  While  the  channel  from  the  roadstead  to  Proctors  Point  is  100  feet  wido 
and  about  6^  feet  deep,  a  bar  has  been  formed  at  the  mouth  of  the  channel  between 
Glass  Head  and  Bam  Island,  with  a  depth  of  but  2^  to  3  feet  at  mean  low  water.    Thiai 
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bar  prevents  the  channel  from  washing  itself  clear,  and  in  one  or  two  other  places 
there  are  obstructions  in  this  channel  which  should  be  cleared  away  to  a  depth  of  at 
least  6^  feet.  The  last  appropriation  covered  only  the  channel  from  Proctors  wharf 
to  the  town  wharf,  and  it  is  not  possible  for  vessels  which  can  come  up  the  inner 
channel  to  enter  the  outer  channel  at  al]  tides  until  the  bar  and  other  obstructions 
above  referreil  to  are  removed.  There  is  a  ledge  off  Proctors  Point  which  narrows 
the  channel  at  that  point,  and  this  should  be  cleared  away. 

Third.  It  is  stated  by  some  of  our  oldest  inhabitants  that  the  channel  in  our  harbor 
was  formerly  8  feet  in  depth.  At  present  the  inner  channel  is  4  feet  in  depth  and  the 
outer  channel  beyond  Aoctors  Point  about  6^  feet  in  depth.  We  believe  that  it 
would  be  a  great  benefit  to  have  the  inner  channel  dredged  to  a  width  of  150  feet 
dear  and  a  depth  of  at  least  6^  feet  at  low  water,  so  that  it  may  correspond  with  the 
outer  channel,  and  request  that  this  be  done. 

Fourth.  The  flats  in  the  harbor  have  filled  up  greatly  within  the  last  few  years, ' 
and  we  would  respectfully  suggest  that  they  be  dredged  out  as  far  as  possible,  so  that 
there  may  be  an  anchorage  for  boats  at  all  tides,  and  that  the  small-boat  channel 
leading  f^om  the  main  channel  to  the  boat  landing  mav  be  further  deepened  and 
dearea  to  a  reasonable  extent.  We  desire  to  have  the  harbor  improved  as  far  as 
possible, 

And  remain,  very  respectftilly,  yours, 

Alfred  S.  Jewett, 
Benjamin  b.  Bullock, 
Henry  T.  Bingham, 

Selectmen  of  Manchester. 
T.  Jefferson  Coolidge,  Jr., 
T.  Jefferson  Coolidge, 
Henry  S.  Greer, 
John  H.  Holmes, 
Jno.  B.  Schoeffel, 
Arthur  Amory, 

Steamer  2\rtU. 
Geo.  Putnam. 
Col.  8.  M.  Mansfield, 

U.  S.  Engineer  Corps, 


B  24. 

PRELIMINARY  EXAMINATION  OF  PLYMOUTH  HARBOR,  MASSACHUSETTS, 
WITH  A  VIEW  TO  THE  REMOVAL  OF  THE  OBSTRUCTIONS  KNOWN  AS 
"SPLITTING  KNIFE"  AND  "MIDDLE  GROUND,'' AND  THE  NORTH  AND 
SOUTH  SIDES  OF  THE  EXCAVATED  CHANNEL  IN  SAID  HARBOR,  WITH 
A  VIEW  TO  DEEPENING  AND  IMPROVING  THE  SAME. 

[Printed  in  Honse  Ex.  Doc.  No.  50,  Fifty-third  Congresa,  third  session.] 

office  op  the  chief  of  engineers, 

United  States  Army, 
Washington^  D.  C,  December  i,  1894. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
October  29, 1894,  by  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  Plymouth  Harbor,  Mas- 
sachusetts, "  with  a  view  to  the  removal  of  the  obstructions  known  as 
^Splitting  Knife'  and  'Middle  Ground,'  and  the  north  and  south  sides 
of  the  excavated  channel  in  said  harbor  with  a  view  to  deepening  and 
improving  the  same,'' as  required  by  river  and  harbor  act  of  August  17, 
1894. 

Work  at  Plymouth  has  been  carried  on  for  a  number  of  years  under 
appropriations  by  Congress,  but,  for  the  reasons  stated,  it  is  the  opinion 
or  Colonel  Mansfield,  in  which  I  concur,  that  the  harbor  is  worthy  of 
additional  improvement  by  the  General  Government  to  the  extent  of 
removing  the  "  Middle  Ground  "  obstructions  and  of  the  easterly  end 
of  *<  Splitting  Klnife  "  to  ease  the  entrance  to  the  dredged  channel. 
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The  survey  necessary  for  the  prepaoration  of  project  and  estimates 
may  be  made  for  $300. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 


report  of  lieut.  col.  s.  m.  mansfield,  corps  of  engineers. 

United  States  Engineer  Office, 

Boston,  Mass.,  October  29, 1894. 

Oeneral  :  In  accordance  with  the  requirements  of  letter  from  your 
office  of  August  20, 1894, 1  have  the  honor  to  submit  the  following 
report  upon  the  examination  of  Plymouth  Harbor,  with  a  view  to  the 
removal  of  the  obstructions  known  as  "  SpUttiog  Knife  ^  and  "  Middle 
Ground,^'  and  the  north  and  south  sides  of  the  excavated  channel  in 
said  harbor  with  a  view  to  deepening  and  improving  the  same. 

The  present  condition  of  the  harbor  and  dredged  channel  is  only 
fairly  satisfactory.  The  removal  of  the  Middle  Ground,  which  is  a 
serious  obstruction,  and  a  x)ortion  of  the  Splitting  Knife  shoals  to  ease 
the  sharp  bend  from  the  main  channel  at  the  entrance  to  the  dredged 
channel  will  result  in  a  great  improvement. 

The  dredged  channel  to  the  wharves  is  at  present  150  feet  wide  and 
9  feet  deep,  and  the  history  of  the  work  shows  that  it  is  maintained  only 
by  repeated  dredging  of  the  silt  and  sewage  brought  down  by  Town 
Brook,  emptying  directly  into  it,  causing  shoaling  more  especially  of  the 
enlarged  inner  end  or  basin. 

A  great  many  passengers  are  carried  annually  between  Boston  and 
Plymouth  on  small  steamers,  and  the  present  facilities  slightly  improved 
are  ample  for  the  accommodation. 

Commercial  statistics  for  the  fiscal  year  ending  June  30, 1894,  have 
been  furnished  by  the  collector  of  customs,  as  follows: 

Amount  of  revenue  collected,  1892,  $73,808.36;  1893,  $47,330.06; 
1894,  $24,073.13. 


Shipping. 

No. 

892. 
Tons. 

196 

1,817 

1 
No. 

898. 
Tons. 

I 
No. 

Tons. 

Entrances : 

Foreign 

2 
103 

3 
108 

8 

286 
1,721 

1 
95 

5 

158 

Bom  estic 

Clearances: 

Poreign 

1,074 

Imported. 

1892. 

1893. 

18«. 

Coal 

Iron 

Lumber 

Sand 

tons.. 

do... 

feet.. 

tons.. 

do 

18,861 

1,443 

3, 303, 463 

295 

1.145 

19,094 

650 

2,086,000 

140 

2-173 

24,285 

1,512 

2,260,000 

lifii^CA^llani^niiB 

Coasting  vessels  drawing  from  7  to  13  feet  frequent  the  harbor. 
In  my  opinion,  and  for  the  reasons  stated,  the  harbor  is  worthy  of 
additional  improvement  by  the  General  Government  to  the  extent  of 
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lemoving  the  "  Middle  Ground  ^  obstructions  and  of  the  easterly  end 
of  "  Splitting  Knife"  to  ease  the  entrance  to  the  dredged  channel. 

The  harbor  was  surveyed  in  1888,  but  a  survey  in  the  vicinity  of  the 
Middle  Ground  and  Splitting  Knife  shoals  will  be  necessary  for  a 
project  and  estimate  of  cost,  and  may  be  made  for  (300. 
Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut.  Col.^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A. 


B  25. 


PRELIMINARY    EXAMINATION     OF    CHATHAM    NEW    HARBOR,    MASSA- 
CHUSETTS. 

[Printed  in  House  Ex.  Doo.  No.  09.  Fitty-thlrd  GongreM,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtany  D.  C,  December  i,  1894, 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  29, 1894,  by  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers, giving  results  of  preliminary  examination  of  Chatham  Few 
Harbor,  Massachusetts,  required  by  river  and  harbor  act  of  August 
17,  1894. 

For  the  reasons  stated,  I  concur  in  the  opinion  of  Colonel  Mansfield 
that  Chatham  New  Harbor  is  not  worthy  of  improvement  by  the  Gen- 
eral Government. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


REPORT  of  LIEUT.   COL.   S.  M. .  MANSFIELD,   CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Boston,  Mass. J  October  29, 1894. 

General  :  In  accordance  with  the  requirements  of  letter  from  your 
office  of  August  20, 1894, 1  have  the  honor  to  submit  the  following 
report  upon  the  examination  of  Chatham  Kew  Harbor,  Massachusetts, 
as  provided  in  section  10  of  the  river  and  harbor  act  of  August  17, 1894 : 

Chatham  New  Harbor  is  located  upon  the  southeastern  extremity  of 
Cape  Cod,  near  the  entrance  to  Nantucket  and  Vineyard  sounds,  and 
just  north  of  Chatham  Lights.  A  large  coastwise  traffic  is  conducted 
past  this  point.  It  is  stated  that  during  the  last  forty  years  there  have 
been  ashore  in  the  immediate  vicinity  318  vessels,  including  steamers 
and  all  other  classes.  Of  this  number  more  than  100,  with  their  cargoes, 
have  been  total  losses,  while  it  is  thought  as  many  more  have  been 
obliged,  during  heavy  gales  and  thick  weather,  to  put  to  sea  as  the  only 
alternative  to  avoid  the  dangerous  Nantucket  and  Monoraoy  shoals, 
which  lie  in  close  proximity.    A  suitable  harbor  of  refuge  here  would 
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be  a  safeguard  to  life  and  property,  bat,  anfortuaately,  natarai  condi- 
tions for  its  establishment  are  unfavorable. 

What  is  designated  as  Chatham  New  Harbor  is  a  pool  or  inlet  formed 
in  the  drifting  sands  during  a  storm  in  April,  1851,  measuring  about  1 
mile  in  length,  with  an  average  width  of  300  yards,  within  the  6-foot  con- 
tour; 8  and  10  foot  soundings  are  obtained  in  the  entrance  channel  of 
about  the  same  length,  and  something  better  inside.  Obviously  this  is 
inadequate  to  the  requirements  of  a  harbor  of  refuge  for  more  than 
small  fishing  vessels.  I  am  credibly  informed  that  Old  Harbor  existed 
a  little  south  of  this  New  Harbor  about  1770,  and  that  it  moved  with 
the  shifting  sands  to  the  southward  6  miles  and  vanished  in  Monomoy 
Beach  about  1855,  and  that  in  earlier  days  a  harbor  of  like  character 
existed  4  miles  to  the  northward,  of  which  no  trace  exists.  The  shoals 
all  along  the  shore  are  constantly  moving.  Even  changes  are  apparent 
in  the  present  harbor  and  shoals  since  1892,  when  a  plot  thereof  was 
made  by  Cajitain  Eldridge,  to  whom  J  am  indebted  for  a  copy.  There 
is  nothing  stable  in  the  conditions,  and  to  establish  a  hatbor  here  of 
value  to  the  coastwise  navigation  will  be  nearly  impossible. 

Sixty  to  a  hundred  catboats  make  the  harbor  in  the  summer  season, 
with  an  occasional  small  yacht  or  wrecking  craft,  and  for  their  accom- 
modation the  entrance  has  been  buoyed  byjhe  Light- House  Board. 

For  reasons  stated,  I  am  of  opinion  that  Chatham  New  Harbor  is 
not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut.  CoLj  Corps  of  Engineers, 

Brig.  Gen.  Thomtas  L.  Casey, 

Chief  of  Engineers^  TJ.  8.  A. 


B  26. 

SURVEY  OF  CHELSEA  RIVER,  MASSACHUSETTS,  FROM  GRAND  JUNCTION 
RAILROAD  BRIDGE  TO  BOSTON  AND  MAINE  RAILROAD  BRIDGE. 

[Printed  in  Honae  J^x.  Doc.  Ko.  162,  Fifty -third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

CTnited  States  Army, 
Washingtonj  D.  C,  December  27, 1894. 
Sir:  The  river  and  harbor  act  of  August  17,  1894,  provides  for  a 
survey  of  Chelsea  Eiver,  Massachusetts,  from  Grand  Junction  Rail- 
road Bridge  to  Boston  and  Maine  Railroad  Bridge. 

The  duty  of  making  this  survey  was  assigned  to  Lieut.  Col.  S.  M. 
Mansfield,  Corps  of  Engineers,  and  I  have  now  the  honor  to  submit  the 
accomi)aiiying  copy  of  his  report  of  December  21, 1894,  with  map,*  on 
the  subject. 

The  plan  of  improvement  proposed  by  Lieutenant-Colonel  Mansfield 
is  to  dredge  a  cut  150  feet  wide  and  18  feet  deep  at  mean  high  water,  at 
an  estimated  cost  of  §65,000. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


*  Omitted.    Printed  in  House  Ex.  Doc.  No.  162,  Fifty -third  Congrees,  third  session. 
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report  of  lieut.  col.  s.  m.  mansfield^  corps  of  enoineers. 

United  States  Engineer  Office, 

Boston,  Ma^s.y  December  21^  1894. 

General:  I  have  the  honor  to  forwardherewithatracing*  of  Chelsea 
Eiver,  Massachusetts,  from  GrandJ  unction  Railroad  Bridge  to  Boston 
and  Maine  Eailroad  Bridge,  made  in  accordance  with  Department 
instructions  of  September  1,  1894,  and  to  comply  with  the  provisions  of 
the  river  and  harbor  act  of  August  17,  1894. 

The  plan  is  compiled  from  a  survey  made  in  1893  by  the  Massachu- 
setts Harbor  and  Land  Commissioners.  It  correctly  exhibits  the 
present  condition  of  the  channel.  The  report  of  the  preliminary  exam- 
ination is  dated  October  26,  1892,  and  I  respectfully  invite  attention  to 
it  for  a  general  description  of  the  channel,  for  its  commercial  impor- 
tance, and  the  reasons  for  making  the  survey. 

As  seen  by  the  drawing,  the  present  channel,  for  a  distance  of  2,000 
feet  above  the  Grand  Junction  Bridge,  is  suflBcieutly  wide  and  deep  to 
meet  any  demaaads  of  navigation.  Above  this  point  to  the  head  of 
navigation  is  indicated  on  the  tracing  the  project  which  I  respectfully 
recommend  for  the  improvement  of  the  channel,  viz,  to  dredge  a  cut 
160  feet  wide  and  18  feet  deep  at  mean  high  water. 

The  cost  of  this  improvement  is  estimated  as  follows: 

Dredging  234,000  cubic  yards,  at  25  cents  per  cubic  yard $58, 500 

Contingencies 6, 500 

Total 65,000 

Chelsea  Eiver  is  in  the  collection  district  of  Boston,  Mass.,  of  which 
Boston  is  the  port  of  entry.  The  nearest  light-house  is  on  Long  Island, 
Boston  Harbor,  Massachusetts. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut.  CoLj  Corps  ofUngifieers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


B  27. 

SURVEY  OF  EAST  BOSTON  CHANNEL,  BOSTON  HARBOR,  MASSACHUSETTS. 

[Print6<l  in  Hoase  Ex.  Doc.  No.  58,  Fifty-third  Congress,  third  sesaion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  JD.  0.,  December  i,  1894. 
Sir:  I  have  the  honor  to  inclose  a  copy  of  report,  with  inap,t  dated 
October  15,  1894,  submitted  by  Lieut.  Col.  S.  M.  Mansfield,  Corps  of 
Engineers,  under  the  terms  of  the  river  and  harbor  act  of  August  17, 
1894,  which  provides  for  a  survey  of  East  Boston  Channel,  Massachu- 
setts. 

The  project  proposed  by  Lieutenent- Colonel  Mansfield  is  to  dredge  a 
cut  150  feet  wide,  10  feet  deep  at  mean  low  water  from  deep  water  in 


*  Omitted.    Printed  in  House  Ex.  Doc.  No.  162,  Fifty-third  Congress,  third  session. 
t  Omitted.    Printed  in  House  Ex.  Doc.  No.  58,  Fifty-third  Congress,  third  session. 
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the  Jef&eys  Point  ChaDnel  to  near  the  sea  wall  of  the  Boston,  Revere 
Beach  and  Lynn  Railroad,  at  an  estimated  cost  of  $60,000. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  €ren.j  Chief  of  Engineers. 

Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  op  lieut.  col.  s.  m.  mansfield,  corps  of  engineers. 

United  States  Engineer  Office, 

Boston,  Ma^s.j  October  15, 1894. 

General  :  I  have  the  honor  to  forward  herewith  a  tracing*  of  the 
East  Boston  Channel,  Boston  Harbor,  Massachusetts,  made  in  accord- 
ance with  Department  instructions  of  September  1, 1894,  and  to  com- 
ply with  the  provisions  of  the  river  and  harbor  act  of  August  17, 1894. 

The  plan  is  compiled  from  surveys  made  in  1890  under  the  direction 
of  this  office,  and  in  1893  under  the  direction  of  the  Massachusetts 
Harbor  and  Land  Commissioners.  It  correctly  exhibits  the  present 
condition  of  the  channel. 

The  report  of  the  preliminary  examination  t  is  dated  October  27, 
1892,  and  I  respectfully  invite  attention  to  it  for  a  general  description 
of  the  channel,  for  its  commercial  importance,  and  the  reasons  for 
making  the  survey. 

As  seen  by  the  tracing,  the  channel  is  nearly  dry  at  mean  low  water, 
and  it  lies  wholly  within  the  harbor  line  approved  by  the  Secretary  of 
War  June  2, 181)0. 

On  the  tracing  is  indicated  the  project  which  I  respectfully  recom- 
mend for  the  improvement  of  the  channel,  viz :  To  dredge  a  cut  150 
feet  wide,  10  feet  deep  at  mean  low  water  from  deep  water  in  the  Jef- 
freys Point  Channel  to  near  the  sea  wall  of  the  Boston,  Bevere  Beach 
and  Lynn  Baikoad. 

The  cost  of  this  improvement  is  estimated  as  follows: 

Dredging  212,000  cubic  yards,  at  26  cents $55,120 

Contingencies 4, 880 

Total 60,000 

East  Boston  Channel  is  in  the  collection  district  of  Boston,  Mass.,  of 
which  Boston  is  the  port  of  entry.  The  nearest  light-house  is  on  Long 
Island,  Boston  Harbor,  Massachusetts. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut  Col,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  58,  Fifty -third  Congress,  third  session, 
t Printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1893,  pp.  793-800. 
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B28. 

SURVEY  OF  SALEM  HARBOR,  MASSACHUSETTS, 

United  States  Engineer  Office, 

Bostouj  Mas8.<f  April  18^  1895.\ 
General  :  I  have  the  honor  to  submit  the  following  report  ui)on  a 
survey  of  Salem  Harbor,  Massachusetts,  with  a  plot  of  said  survey  on 
a  scale  of  1:5000,  made  in  accordance  with  the  requirements  of  ^'An 
act  making  appropriations  for  the  construction,  repair,  and  preserva- 
tion of  certain  public  works  on  rivers  and  harbors,  and  for  other  pur- 
poses," approved  August  17,  1894 : 

Salem  Harbor,  MasBachusetts :  So  much  of  the  appropriation  heretofore  made  as 
may  be  necessary  shall  be  used  in  making  a  survey  01  Salem  Harbor,  with  a  view 
to  widening  the  harbor  channel  to  the  mouth  of  South  River  to  the  width  of  five 
hundred  feet,  and  giving  a  depth  of  at  least  ten  feet  at  mean  low  water,  and  from 
the  mouth  of  said  river  to  Derby  Wharf,  beginning  with  a  width  of  three  hundred 
feet  and  gradually  narrowing,  so  that  there  shall  oe  at  said  wharf  a  width  of  not 
less  than  one  hundred  and  sixty  feet  and  a  depth  from  said  mouth  to  said  wharf  of 
not  less  than  ten  feet  at  mean  low  water,  and  with  a  view  of  dredgiag  the  "Middle 
Ground,''  so  called,  between  "Haste  Ledge"  and  "Aqua  Vitae"  so  as  to  give  a  depth 
of  twenty- five  feet  at  mean  low  water. 

This  survey  was  made  by  U.  S.  Assistant  Engineer  T.  T.  Hunter 
Harwood,  assisted  by  Mr.  Charles  W.  Mason,  U.  S.  hydrographer, 
during  the  months  of  September  to  December,  1894,  and  attention  is 
respectfully  invited  to  Mr.  Harwood's  accompanying  report  for  the 
details  thereof. 

Salem  Harbor  is  about  12  miles  north  of  Boston.  The  approach  is 
through  a  bay  well  sheltered  from  the  sea  by  a  range  of  islands  and 
shoals  extending  northeastwardly  irom  Marblehead  Neck.  It  embraces 
about  110  acres  of  well  sheltered  and  unobstructed  anchorage  ground 
of  a  greater  depth  than  18  feet  at  mean  low  wiiter. 

A  light-house  on  the  end  of  Derby  Wharf  marks  the  entrance  to 
South  Kiver,  which  is  reached  through  a  channel  8  feet  deep,  300  feet 
wide  at  the  outer  end,  and  150  feet  wide  opposite  the  light,  (bredged  by 
the  United  States  in  1891-1894.  This  channel  of  8  feet  was  continued 
up  the  river  and  gradually  narrowed  to  100  feet  near  the  inner  end  of 
Derby  Wharf.  From  thence  to  the  head  of  navigation  the  channel 
was  made  50  feet  wide  and  6  feet  deep.  The  leo^h  of  this  dredged 
channel  is  3,000  feet  and  is  found  substantially  unchanged. 

The  harbor  channel  to  the  mouth  of  South  River  has  a  greater  width 
than  500  feet,  and  a  depth  of  at  least  10  feet  at  mean  low  water.  To 
improve  the  river  from  its  mouth  to  Derby  Wharf,  beginning  with  a 
width  of  300  feet  and  gradually  narrowing  so  that  there  shall  be  at 
said  wharf  a  width  of  not  less  than  160  feet  and  a  depth  from  said  mouth 
to  said  wharf  of  not  less  than  10  feet  at  mean  low  water,  will  require 
the  removal  of  48,791  cubic  yards  of  material  measured  in  scows,  which 
at  25  cents  per  cubic  yard  will  cost  $12,198;  to  this  amount  should  be 
added  contingencies,  $1,802,  making  the  total  cost  $14,000. 

The  outer  harbor  or  bay  before  mentioned  is  an  excellent  harbor  of 
refuge.  It  has  an  area  of  about  320  acres  not  less  than  25  feet  deep 
and  about  457  acres  not  less  than  18  feet  deep.  A  channel  1,000  feet 
wide  and  25  feet  deep  connects  it  with  the  open  sea. 

The  shoal  known  as  the  "Middle  Ground,"  covering  the  bay  from  the 
south  and  east,  is  293.8  acres  in  area,  shoaler  than  18  feet  at  mean  low 
water,  and  embraces  the  small  island  called  "Great  Haste"  and  the 
two  shoals^  bare  at  low  water,  "Great  Aqua  Yitae"  and  "Little  Aqua 
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Vitae."  To  remove  this  "Middle  Ground,"  so  called,  between  "Haste 
Ledge"  and  "Aqua  Vitae"  so  as  to  give  a  depth  of  25  feet  at  mean  low 
water,  calls  for  the  dredging  of  a  channel  8,400  feet  long,  500  feet  wide, 
and  25  feet  deep,  measuring  1,617,846  cubic  yards  in  situ,  or  1,941,415 
cubic  yards  in  scows,  which  at  25  cents  per  cubic  yatd  will  cost  $485,353, 
to  which  should  be  added  contingencies  of  $49,647,  making  the  total 
cost  $535,000. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut  CoL,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  U7igineerSj  U.  S.  A. 


ksport  of  mr.  t.  t.  hunter  iiarwood,  assistant  en6inrer. 

United  States  Engineer  Office, 

Boston,  Mass.,  February  12, 1895. 
Colonel:  I  have  the  honor  to  enbrnit  the  followiog  report  npon  the  survey  of 
Saiem  Harbor,  Massachasetts,  made  in  the  months  of  September  to  December,  1894, 
in  accordance  with  yonr  instmotions,  and  with  it  a  map  of  the  survey,  drawn  to  a 
scale  of  1:5000. 

topography. 

Salem  Harbor  is  about  12  miles  north  of  Boston,  Mass.  Fort  Pickering  Light  marks 
the  entrance  to  the  harbor  proper,  between  Naugus  Head  on  the  east  and  Winter 
Island  on  the  west.  The  approach  to  this  entrance  is  through  a  well-sheltered  bay 
bounded  on  the  south,  west,  and  north  by  the  mainland,  and  on  the  east  by  a  system 
of  islands  and  shoals  extending  northeastward  from  Marblehead  Ne«k.  This  bay  is 
limited  in  useful  area  on  the  south  by  a  large  shoal  lying  between  Great  Aqua  Vitn 
and  Great  Haste  Island. 

Seven  primary  thanffulation  stations  were  located  and  occupied.  From  these 
points  the  positions  of  the  light-houses  and  other  aids  to  navigation  were  deter- 
mined, and  the  distance  between  Hospital  Point  and  Fort  Pickerfng  Lights  (7,820.9 
feet)  as  computed  from  data  contained  in  the  United  States  Coast  Survey  table  of 
^geographical  positions  was  taken  as  a  base  for  computation.  From  the  positions  of 
these  two  lights  the  survey  was  also  oriented,  and  from  suitable  points  of  the  trian- 
gnlation  systems  of  ranges  were  established  on  which  soundings  were  taken  over  the 
areas  desired. 

The  high- water  lines  were  taken  from  the  United  States  Coast  Survey  chart  of  1851. 

HYDROGRAPHY. 

The  area  covered  by  the  survey  is  about  4  square  miles,  and  includes  all  of  the 
outer  bay  inclosed  l)y  the  mainland  and  a  meridional  line  about  2  miles  east  of 
the  longitude  of  Fort  Pickering  Lisht. 

A  survey  was  also  made  of  the  channel  of  approach  to  the  mouth  of  South  River 
to  determine  its  present  condition. 

All  other  hydrography  of  the  inner  harbor  was  taken  from  a  survey  made  by  the 
U.  S.  Engineers  in  1889. 

One  hundred  and  thirty-two  ranges  were  sounded  in  the  outer  bay  and  30  ranges 
in  the  inner  harbor,  aggregating  159  miles  in  length,  on  which  46,583 'soundings  were 
taken,  8,037  of  which  were  i  ntersected  with  a  transit  from  shore  stations.  The  sound- 
ings on  the  map  are  selected  as  characteristic  of  the  many  taken  in  the  survey.  They 
are  expressed  in  feet  and  tenths  and  refer  to  the  plane  of  mean  low  water. 

The  bench  mark  is  the  top  of  the  tenth  course  of  brickwork  of  the  Derby  Wharf 
Light  Tower,  13.97  feet  above  mean  low  water. 

l>E8(^Rimoif   OF   SALEM   HARBOR,    AS  DEVELOPED   BY  THE  SURVEY. 

In  appronchiuff  the  harbor  by  the  main  ship  channel  from  the  eastward,  vessels 
whose  pilots  lack  a  local  knowledge  of  the  approaches  bring  the  Bakers  Island  Lights 
to  bear  W.  by  N.  and  run  in  on  tnat  course  until  Hospital  Point  Light  bears  W.  by 
N.  f  N. ;  this  latter  course  is  then  steered,  which  carries  them  through  the  outlying 
islands  nnd  shoals  between  Bakers  Island  and  Little  Misery  Island  into  the  inner  bav. 
Continuing  on  this  course.  Fort  Pickering  Light  is  brought  to  bear  S.  W.  by  "W.  i  W., 
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when  the  course  is  changed  for  this  light  nntil  the  entrance  to  the  harbor  is  opened 
S.  W.  i  W.,  which  course  is  pursued  to  an  anchorage  in  the  inner  harbor. 

A  subsketcb  traced  from  the  United  States  Coast  Survey  chart  is  placed  on  the 
map  illustrating  the  approaches  to  Salem  Harbor  and  has  these  courses  upon  it. 
They  are  also  indicated  on  the  map. 

The  anchorage  ground  in  the  inner  harbor  is  about  110  acres  in  extent,  of  a  greater 
depth  than  18  feet  at  mean  low  water,  and  is  well  sheltered  and  entirely  unobstructed. 

On  the  outer  end  of  Derby  Wharf,  at  the  head  of  the  harbor,  a  small  light-house, 
called  Derby  Wharf  Light,  marks  the  mouth  of  South  River,  which  is  reached  from 
deep  water  by  a  channel  dredged  by  the  United  States  in  1891-1894.  This  channel 
when  completed  was  1,730  feet  long,  300  feet  wide  at  the  outer  end,  150  feet  wide  at 
Derby  Wharf  Light,  and  8  feet  deep  at  mean  low  water. 

The  survey  shows  that  this  channel  of  approach  has  essentially  preserved  itsorigi> 
nal  dimensions,  but  a  shoaling  is  noticeable  in  places,  particularly  on  its  northern 
side. 

The  channel  in  South  River,  commencing  at  Derby  Wharf  Light,  is  150  feet  wide, 
8  feet  deep  at  mean  low  water,  and  graduiilly  narrows  to  100  feet  near  the  inner  end 
of  Derby  Wharf.  From  this  point  to  the  head  of  navigation  it  is  50  feet  wide  and  6 
feet  deep  at  mean  low  water.  This  channel  was  dredged  by  the  United  States  in 
1891-1894,  and  its  total  length  is  8,000  feet. 

The  outer  harbor  or  bay,  before  referred  to  in  this  report,  is  used  as  a  harbor  of 
refiige  by  coasting  vessels  seeking  shelter  from  easterly  storms.  As  developed  by 
the  survey,  it  has  an  area  of  about  320  acres  deeper  than  25  feet  at  mean  low  water 
and  about  457  acres  deeper  than  IS  feet.  It  is  obstructed  only  by  a  few  small  shoals 
on  the  western  side,  and  the  25-foot  channel  connecting  it  with  the  sea  is  1,000  feet 
wide  at  its  narrowest  point  north  of  Little  Uaste  Beacon.  The  18-foot  channel 
through  it  from  the  sea  into  the  inner  harbor  is  1,300 feet  wide  at  its  narrowest  point, 
between  Abbott's  Rock  Beacon  and  Great  Aqua  VitsB. 

The  anchorage  area  deeper  than  25  feet  at  mean  low  water  in  the  inner  harbor  is 
only  about  25  acres,  lying  directly  in  the  entrance,  and  the  25-foot  channel  connect- 
ing it  with  the  outer  bay  is  but  175  f«et  wide  at  its  narrowest  point  east  of  Winter 
Island. 

The  shoal  known  as  the  "Middle  Ground,"  bounding  the  outer  bay  on  the  south, 
is  293.8  acres  in  area  shoaler  than  18  feet  at  mean  low  water  and  embraces  in  that 
area  the  small  island  called  '*  Great  Haste  "and  two  shoals,  Great  Aqua  Vitie  and  Little 
Aqua  Vitas,  dry  at  low  water.  Below  the  plane  of  18  feet  below  mean  low  water  the 
''Middle  Ground"  loses  its  identity  as  a  separate  shoal,  merging  into  the  common 
shoal  ground  extending  northeast  from  the  peninsula  which  forms  Salem  Harbor  on 
the  east. 

Twenty-nine  borings  were  made  over  this  shoal  by  means  of  the  water  jet  to  deter- 
mine the  nature  of  the  material  of  which  it  is  composed.  With  one  exception  (No.  28). 
these  borings  were  sunk  to  a  greater  depth  than  25  feet  below  mean  low  water,  ana 
from  them  the  shoal  appears  to  be  composed  of  sand  and  gravel.  At  the  position  of 
boring  No.  28,  clear  led^e  was  found  at  a  depth  of  24  feet,  and  from  the  general  indi- 
cations of  the  surroundings  of  the  shoal  it  may  be  expected  that  other  ledges  not 
developed  by  the  borings  will  be  found  underlying  it  in  the  event  of  its  removal. 

A  table  of  the  borings  is  placed  upon  the  map. 

The  operations  of  the  surveying  party  in  the  held  were  in  charge  of  Mr.  Charles  W. 
Mason,  U.  S.  Hydrographer. 

Very  respectfully,  your  obedient  servant, 

T.  T.  Hunter  Harwood, 

Aesistani  Engineer, 

Lieut.  Col.  S.  M.  Mansfield, 

Corps  of  Engineers. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  MASSA- 
CHUSETTS, IN  RHODE  ISLAND,  AND  IN  EASTERN  CONNECTICUT. 


REPORT  FOB  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1895,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
CAPT.  W,  H.  BIXBY  AND  LIEUT.  WILLIAM  W.  HARTS,  CORPS  OF 
ENGINEERS. 

IMPROVEMBKT8. 


1.  Harbor  of  refuge  at  Hyaimis,  Mass. 

2.  Harbor  of  refuge  at  Nantucket,  Mass. 

3.  Marthas  Vineyard,  inner  harbor  at 

Edgartown,  Mass. 

4.  Harbor  at  Vineyard  Haven,  Mass. 

5.  Harbor  of  refuge  at  Woods  Hole,  Mass. 

6.  Wareham  Harbor.  Massachusetts. 

7.  New  Bedford  Haroor,  Massachusetts. 

8.  Canapitsit  Channel,  Massachusetts. 

9.  Taunton  River,  Massachusetts. 

10.  Pawtucket  River,  Rhode  Island. 

11.  Providence  River  and  Narragansett 

Bay,  Rhode  Island. 

12.  Green  Jacket  Shoal,  Providence  River, 

Rhode  Island. 


13.  Newport  Harbor,  Rhode  Island. 

14.  Harbor  of  refuge  at  Point  Judith, 

Rhode  Island. 

15.  Entrance  to  Point  Judith  Pond,  Rhode 

Island. 

16.  Harbor  of  refuge  at  Block  Island, 

Rhode  Island. 

17.  Pawcatuck  River,  Rhode  Island  and 

Connecticut. 

18.  Harbor  of  reftige  at  Stonington,Conn. 

19.  Removing   sunken  vessels  or   craft 

obstructing  or  endangering  navi- 
gation. 


EXAMINATIONS  AND    SURVEYS. 


20. 
21. 
22. 


Mount  Hope  Bay  and  Harbor  of  Fall 

River,  Mass. 
Stone  bridge  over  Sakonnet  River, 

Rhode  Ishrnd. 
Onset  Harbor,  Massachusetts. 
Bass  River,  Massachusetts. 


24.  Hyannis  Harbor,  Massachusetts. 

25.  Conanicut  Island,  Rhode  Island. 

26.  Seaconnet  Point,  Rhode  Island. 

27.  Woods  Hole  and  Little  Woods  Hole 

Harbor,  Massachusetts. 

28.  Wickford  Harbor,  Rhode  Island. 


United  States  Engineer  Office, 

Newport,  B.  I.^  July  10, 1895. 
General:  I  have  the  honor  to  submit  herewith  annual  reports  for 
the  fiscal  year  ending  June  30, 1895,  of  the  river  and  harbor  works 
under  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  and  at  present 
temporarily  under  my  charge. 

In  the  work  of  this  year  this  office  has  been  assisted  by  Assistant 
Engineers  Edward  Parrish  and  John  H.  Eostock. 
Very  respectfully,  your  obedient  servant, 

Wm.  W.  Haets, 
First  Lieut.y  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Obaighill, 

Chief  of  Engineers^  U.  8.  A. 
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C  I. 
HARBOR  OF  REFUGE  AT  HYANNI8,  MASSACHUSETTS. 

The  harbor  of  Hyanais  lies  on  the  south  shore  of  the  peninsula  of 
Gape  Cod,  about  15  miles  to  the  westward  of  the  heel  of  the  cape,  and 
is  an  important  harbor  of  refuge.  (For  map,  see  p.  592^  Annual  Report 
of  1884.) 

The  mean  rise  and  fall  of  the  tide  is  about  3f  feet. 

Original  condition, — Before  improvement  it  was  an  open  roadstead, 
exposed  to  southerly  storms,  with  depths  varying  from  10  to  20  feet  in 
the  inner  harbor. 

In  the  years  1827-1838  a  breakwater  of  riprap  granite,  1,170  feet  long, 
was  constructed,  covering  an  anchorage  of  about  175  acres,  the  entrance 
to  which  had  a  depth  of  about  15^  feet.  In  the  years  1852-1882  exten- 
sive repairs  were  made  in  increasing  the  width  of  its  base  and  the  sise 
of  the  stone  forming  its  sides  and  top.  About  $124,000  was  spent  on 
this  work,  completed  in  1882. 

At  the  adoption  of  the  present  project  the  15.5  feet  depth  anchorage 
covered  only  about  47  acres,  and  the  36  additional  acres  to  be  dredged 
carried  an  average  of  about  12  feet  depth  of  water  at  low  water. 

Plan  of  improvement — ^The  present  approved  project,  that  of  1884. 
provides  for  the  dredgiog  to  15.5  feet  depth  at  low  water  of  about  36 
acres  of  shoal  area  north  of  the  existing  breakwater,  so  as  to  increase 
the  deep-water  harborage  by  that  amount;  all  at  a  total  cost  estimated 
in  1884  at  $45,743.20  (including  $81.20  left  over  from  a  former  project). 

A  plan  of  the  works  may  be  found  at  page  560,  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  and  page  804  of  1893,  and  farther  informar 
tion  at  page  621  of  1885. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  On  hand,  1884,  $81.20;  1886,  $10,000;  1888,  $10,000; 
1890,  $8,000;  1892,  $6,000;  1894,  $3,500;  totals  up  to  June  30,  1895, 
$37,581.20. 

Amount  expended  and  results  to  June  30j  1894, — The  total  amount 
expended  on  the  present  project  (including  $147.44  of  outstanding 
liabilities)  up  to  June  30,  1894,  was  $33,573.13,  by  which  20  aci-es  out 
of  36  had  been  dredged. 

Operations  during  the  past  fiscal  year, — Value  of  United  States  plant, 
$6,230.  Including  $12.13  of  outstanding  liabilities  on  June  30, 1895/ 
the  expenses  of  the  year  were  $668.48. 

In  August  a  project  was  submitted  and  approved  for  the  expenditure 
of  the  new  appropriation  of  August  17, 1894,  the  main  work  of  dredg- 
ing to  be  done  by  contract,  but  other  work  to  be  done  by  hired  labor 
and  the  purchase  of  materials  in  open  market.  Under  this  appropria- 
tion bids  for  dredging  were  solicited  and  received,  and  a  contract  for 
about  $2,000  worth  of  work  was  entered  into  with  the  Hartford  Dredg- 
ing Company,  of  Hartford,  Conn.,  at  17.3  cents  per  cubic  yard,  under 
date  of  April  13,  and  approved  by  the  Chief  of  Engineers  April  SO, 
1895;  work  (together  with  that  at  New  Bedford,  Edgartown,  and  Can- 
apitsit)  to  be  commenced  by  June  1 ,  1895  (later  extended  to  September 
10,  1895)^,  and  to  be  completed  September  1, 1896.  Further  dredging 
now  awaits  the  commencement  of  work  by  the  contractors. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  assistant 
engineer. 

Worlc  required  to  complete  the  existing  project, — ^The  work  still  required 
to  complete  the  existing  project  is  the  completion  of  the  dredging  to  a 
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depth  of  15J  feet  over  the  remainiug  16  acres  ia  the  area  limited  ou  the 
west  by  a  hne  running  due  north  from  the  western  end  of  the  break- 
water and  on  the  north  by  a  line  running  parallel  to  the  breakwater 
and  distant  500  feet  from  it,  and  leaving  a  berm  of  100  feet  along  the 
northern  side  of  the  breakwater. 

Operations  contemplated  far  tlis  fiscal  year  ending  June  30, 1896. — It  is 
proposed  to  apply  the  balance  on  hand  and  the  new  appropriation* 
toward  the  completion  of  the  anchorage  area  inside  the  breakwater. 

Hyannis  Harbor  is  in  tbe  Barnstable  collection  district,  and  Barnstable  is  the 
nearest  port  of  entry.  The  amount  of  revenue  collected  at  Barnstable  in  the  last 
calendar  year  was  $438.69. 

The  main  value  of  the  harbor  is  for  a  harbor  of  refage.  The  nearest  light-house 
is  Hyannis  Light;  the  nearest  fortification  is  the  fort  atClarks  Point,  New  Bedford, 
Mass. 

Money  statement, 

July  1,  1894,  balance  unexpended $655.51 

Amount  appropriated  by  act  of  August  17,1894 3,500.00 

4, 155. 51 
June  30,  1895,  amount  expended  during  fiscal  year 797. 49 

July  1, 1895,  balance  unexpended 3,358.02 

July  1,  1895,  outstanding  liabilities $12.13 

July  1,  1895,  amount  covered  by  uncompleted  contracts 2, 000. 00 

2, 012. 13 

July  1,1895,  balance  available...^ 1,345  89 

(Amount  (estimated)  required  for  completion  of  existing  project 8, 162. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      8, 162. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahatract  of  propoeaU  opened  March  SOj  1895,  at  Newport^  B.  I.,  hy  Capt,  W.  H,  Bixby, 
V.  S.  Engineers,  for  dredging  in  the  harbor  at  Hyannis,  Maes, 

[Qiuintity  requized,  aboat  $2,000  worth  of  work.] 


No. 


Kame  and  address  of  bidder. 


Pri«e  per  cabic 
yard- 


Oft  this 
work 
alone. 


In  con* 

section 

with 

other 

work. 


Hartford Dredcing  Co.,  Hartford,  Conn.. . 
Columbia  Dredging  Co..  Fall  River,  Mass. 
Elyah  Brainard,  New  York 


10.173 


*  $0,173 
t.235 
:.25 


♦  With  3  other  works.  t  With  1  other  work.  ;  With  2  other  works. 

Contract  awarded  to  Hartford  Dredging  Company  at  $0,173. 
ENG  95 42 
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COMMERCIAL  STATISTICS. 


Tbe  commerce  arriving  and  leaviDg  Hjaunis  Harbor,  Massachusetto,  by  water 
during  tbe  calendar  year  ending  December  31,  1894,  is  estimated  as  follows  (based 
mainly  upon  reports  reeeived  from  Mr.  Tbomas  C.  Day,  collector  of  customs,  Barn- 
stable, Mass.,  and  from  T.  Crocker  &  Sons,  Hyanuis,  Mass.) : 


Class  of  goods. 


Tobacco 

Rice 

Grains  and  forage 

Vegetables  and  truck 

Live  stock  and  products 

Fish,  oysters,  etc 

Lumber  and  products 

Coal,  minerals,  and  products. 

Fertilizers 

General  merchandise 


Total. 


Exports.    Imports. 


Total. 
Value.   '  Tons. 


$250 

750 

8.850 

12,000 


f600 

75 

36,200 

500 

5,213 

1,500 

32,000 

76.000 

1,000 

27,000 


16,850       179.088 


$600 

75 

36.200 

750 

5,963 

5,350 

44,000 

75, 000 

1.000 

27,000 


I 


6 
2 

1.000 

80 

134 

195 

2,400 

14.500 

50 

270 


195,938  ,    18.636 


Gain  over  last  year,  nothing ;  new  transportation  companies  established  during  tbe  year,  none. 

Tbe  vessels  entering^  and  leaving  tbis  waterway  are  as  follows  (eacli  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


JKumber.|Ave«g. 


Average 
tonnage. 


Steam:  | 

Freight  and  passenger !  25 

Freight,  mainly I  45  i 

Passenger,  mainly I  4,000  ] 

Fishing )  25  , 

Tugs I  75  I 

Pleasure  boats !  00 

Sail:                                                                                                         I  I 

Freight 500 

Fishing  boats I  300 

Pleasure  boats,  large 25 

Pleasure  boats,  small I  100  | 

Barges |  15  :. 


Feft. 


T<yns. 


175 

450 

450 

65 

80 

20 

300 
5 

150 
7 

5S0 


C   2. 

HABBOR  OF  REFUGE  AT  NANTUCKET,  MASSACHUSETTS. 

Nantucket  Harbor  is  tbe  only  large  harbor  on  Nantacket  Sound 
between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven  and  Edgar- 
town)  and  Provincetown,  a  distance  of  about  100  miles,  except  tbe  small 
harbor  of  Hyannis,  on  tbe  other  ^the  north)  side  of  Nantucket  Sound. 
The  navigation  of  this  sound  is  intricate  and  dangerous  by  reason  of 
numerous  shoals.  Nantucket  Harbor  has  deep  water  inside,  and  the 
object  of  tbe  improvement  is  to  make  it  a  harbor  of  refuge  for  vessels 
plying  between  ports  north  and  south  of  Cape  Cod,  estimated  to  be 
50,000  annnally.  In  the  memorial  to  Congress,  on  which  the  first  appro- 
priation  for  tbis  harbor  of  refuge  was  based,  it  was  stated  that  more 
than  500  vessels  had  been  wrecked  in  tbe  vicinity  of  tbe  island.  (For 
map  of  harbor  see  p.  423,  Annual  Report  of  1880,  and  p.  576  of  Bepoiii 
of  1885.) 

Tbe  mean  rise  and  fall  of  tbe  tide  is  about  3  feet. 

Original  condition. — ^At  the  adoption  of  the  present  project  no  jetties 
existed,  and  the  channel  entrance  was  barred  by  a  shoal  of  1.5  miles 
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width,  on  wbicli  there  was  only  6  feet  depth  of  water  at  low  tide,  the 
channel  being  very  crooked  and  subject  to  changes  in  location. 

Flan  of  improvement. — The  present  approved  project,  that  of  1880,  as 
modified  in  1885,  provides  for  the  construction  of  two  jetties  as  training 
walls,  one  on  each  side  of  the  harbor  entrance,  planned  so  as  to  allow 
the  tidal  current  to  assist  in  scouring  out  and  maintaining  a  good  chan- 
nel, and  for  the  completion  of  the  work  by  dredging  where  necessary 
to  obtain  a  depth  of  from  12  to  15  feet  at  low  water  in  this  channel,  all 
at  a  total  cost  estimated  in  1885  at  $375,000. 

A  plan  of  the  works  may  be  found  at  page  578,  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  and  page  800  of  1893 ;  and  further  informa- 
tion at  page  436  of  1880,  page  544  of  1881,  page  595  of  1884,  and  pages 
563,  575,  578  of  1885. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1880,  $50,000;  1881,  $25,000;  1882,  $25,000;  1884, 
$10,000;  1886,  $15,000;  1888,  $20,000;  1890,  $25,000;  1892,  $25,000; 
1894,  $25,000,    Total  up  to  June  30, 1895,  $220,000. 

Amount  expended  and  results  to  June  30^  1694. — The  total  amount 
expended  on  the  present  project  (including  $3,570.96  outstanding  lia- 
bilities) up  to  June  30, 1894,  was  $179,036.14,  by  which  the  west  jetty 
had  been  built  to  3,955  feet  length  with  full  height;  the  east  jetty  had 
been  built  to  834  feet  length  with  full  height;  then  the  foundation  laid 
for  a  length  of  191  feet;  then  came  a  gap  of  160  feet;  then  1,300  feet 
length  raised  to  half  tide  level;  and  then  420  feet  length  raised  to 
nearly  low  tide;  the  total  length  from  shore  end  to  outer  end  being  now 
2,905  feet,  completing  nearly  two-thirds  of  the  needed  work.  The  chan- 
nel has  been  deepening  from  year  to  year  and  moving  to  the  eastward 
somewhat.  There  is  now  already  a  depth  of  8  feet  in  the  channel, 
whereas  before  improvement  it  was  only  6  feet  depth. 

Operations  during  the  past  fiscal  year. — Value  of  United  States  plant, 
$5,885.  Including  $3,112.07  of  outstanding  liabilities  on  June  30, 1895, 
the  expenses  of  the  year  were  $19,250.36. 

Stonework  in  progress  at  commencement  of  year  was  continued  by 
the  contractor  until  August  31,  by  which  1,240  tons  of  core  and  2,690 
tons  of  facing  stone  were  placed  in  the  east  jetty  and  around  the  spin- 
dles placed  to  mark  its  course,  bringing  the  jetty  up  to  within  about  1.5 
feet  of  mean  low  water  for  the  entire  length  of  1,030  feet  built  under 
such  contract,  making  this  east  jetty  3,515  feet  long  from  the  shore  end 
to  its  outer  end;  and  3,030  tons  of  facing  stone  were  placed  on  the  west 
jetty  leveling  up  the  outer  3,025  feet  length  of  jetty  from  about  the 
high-water  line  on  shore  out  to  the  lantern  staff  near  the  outer  end, 
thus  completing  all  contract  work  under  the  1892  appropriations.  In 
August  a  project  was  approved  for  the  expenditure  of  the  new  appro- 
priation of  August  17, 1894;  the  main  stone  work  to  be  done  by  con- 
tract, but  other  work  to  be  done  by  hired  labor  and  purchase  of  mate- 
rials in  open  market.  Under  this  appropriation,  bids  for  stonework 
were  received  and  contract  for  about  $18,000  worth  of  work  entered 
into  with  Humphrey  Toomey,  of  Guilford,  Conn.,  under  date  of  April  6, 
approved  by  the  Cliief  of  Engineers  April  19,  at  $1.59  per  ton  of  2,000 
pounds  in  place  in  the  east  jetty;  work  to  be  commenced  by  May  15 
(later  extended  to  May  29)  and  completed  by  December  15, 1895.  Actual 
work  was  commenced  by  the  contractor  on  June  1, 1895,  and  was  in 
progress  at  the  end  of  the  year;  649  tons  of  core  stone  and  1,435  tons 
of  facing  stone  being  placed  in  the  east  jetty,  thereby  extending  it  by 
120  feet. 
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A  light  has  been  maintained  on  the  west  jetty  during  the  year,  and 
a  temporary  light  was  established  in  October  to  mark  the  end  of  the 
stonework  on  the  east  jetty. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  assistant 
engineer,  with  Mr.  C.  O.  Abel  as  inspector. 

Worlc  required  to  complete  the  existing  project. — The  work  required  to 
complete  the  existing  project  is  the  further  extension  of  the  east  jetty, 
the  raising  of  the  west  jetty  in  some  low  places,  and  the  excavation  by- 
dredging  of  so  much  of  the  channel  as  may  not  be  excavated  by  tidal 
scour. 

Operations  contemplated  for  the  fiscal  year  ending  June  30j  1896. — 
According  to  the  present  plan,  it  is  proprosed  to  build  up  a  considera- 
ble length  of  the  east  jetty  to  the  half-tide  level  before  completing  it 
to  the  fiiU  cross  section,  to  prevent  much  scour  in  one  place  around  the 
end  of  the  unfinished  jetty. 

It  is  at  present  proi)osed  to  apply  the  balance  on  hand  and  the  next 
appropriation  to  the  further  construction  of  the  east  jetty  and  raising 
low  places  in  the  west  jetty,  together  with  a  little  dredging,  if  necessary. 

Nantncket  is  in  the  Nantucket  collection  district  and  is  a  port  of  entry.  No  reve- 
nue Tras  collected  during  the  last  calendar  year.  The  value  of  the  harbor  is  mainly 
as  a  harbor  of  refuge.  The  nearest  light-bouses  are  Nantucket  Cliff  and  Brant 
Point  lights.    The  nearest  fortification  is  the  fort  at  Clark  Point,  New  Bedford,  Mass. 

Money  statement. 

July  1,18»4,  balance  unexpended $19,534.82 

Amount  appropriated  by  act  of  August  17, 1894 25,000.00 

44,534.82 
June  30,  1895,  amount  expended  during  fiscal  year 19, 709. 25 

July  1, 1895,  balance  unexpended 24, 825. 57 

July  1,1895,  outstanding  liabilities $3,112.07 

July  1, 1895,  amount  covered  by  uncompleted  contracts 15, 390. 48 

18,502.55 

July  1,1895,  balance  available 6,323.02 

(Amount  (estimated)  renuired  for  completion  of  existing  project 155, 000. 00 
Amountthat  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1897  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  propotalSf  opened  March  29, 1895 ,  at  Newport,  R.  /.,  by  Capt,  W.  H,  Bixby^ 
U.  S,  Engineers,  for  supplying  and  placing  stone  in  the  east  jetty  at  I^antucket  Harbor, 
Massachusetts, 

[Quantity  required,  about  $18,000  worth  of  work.] 


No. '  Same  and  addreas  of  bidder.  'pOT'ton. 


1  Chna.  F.  Stoll,  New  London,  Conn 

2  '  Piffeon  Hill  Granite  Co.,  Rockport,  Mass..,. 

3  S.  ^  E,  S.  Belden,  Hartford,  Conn 

4  Humphrey  Tooraey,  Guilford,  Conn 

5  Rockport  G  ranito  Co. .  Rock  port,  Mans 

e  Wm.  H.  Molthrop  &  Co.,  New  Haven,  Conn. 

7  Hughes  Broa.  &  Banga,  S vracnee,  N.  Y 


$2.85 
1.71 
1.73 
1.50 
1.87 
1.05 
1.87 


Contract  awarded  to  Humphrey  Toomey  at  $1.59. 

Digitized  by  VjOOQlC 


Digitized  by 


C.oc 


Digitized  by  VjOOQlC 


2 


Digitized  by  VjOOQlC 


APPENDIX   C — EEPOET   OF   CAPTAIN   BIXBY. 


661 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Nantucket  Harbor^  Massachusetts,  by  water 
durinj^  the  calendar  year  ending  December  31,  ^^^  ^^  estimated  as  follows  (based 
mainly  npon  reports  received  fWim  Mr.  Joseph  W.  Clapp,  collector  of  customs,  who 
also  reports  unusual  dullness  in  all  business  during  the  year) : 


Class  of  goods. 


Exports.   Imports. 


I 


Total. 


Value.    I  Tons. 


Tobacco.. 
Kice  . 


Grains  and  forage 

Vegetables  and  truck $1,000 

Live  stock  and  products I       5,000 

Fish,  oysters,  etc j      14,000 

^'aval  stores 

Lumlx^r and  products '.. 

Coal,  minerals,  and  products 

Fertilizers ' 

Idacbineryand  hardware ' 

( ;  c  n  e  ral  merchandise ■ 

Sundries 


$35,000 

$35,000 

e,ooo 

6,000 

35,000 

36.000 

12.000 

13,000 

6.000 

10.000 

2.500 

16,500 

1,000 

1.000 

15.000 

15.000 

50,000 

50.000 

8,000 

8.000 

20.000 

20,000 

115,000 

115,000 

6.000 

6.000 

40 

650 

600 

20 

450 

10 

1.500 

8.000 

400 

150 

1,550 

160 


Total 20,000       310,500       330.500,     13,530 


This  list  shows  a  slight  gain  over  last  year  in  exports,  but  a  considerable  loss  in 
imports  and  a  total  loss  in  all  commerce  of  about  1,500  tons. 

>iew  transportation  companies  established  during  the  year,  none. 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam : 

Freight  and  passenger. 

Freight  mainly 

PaHsenger  mainly 

Fishing 

Toss 

Pleasure  boats 

Sail: 

Freight 

Fishing  boats 

Pleasure  boats,  large.. 

Pleasure  boats,  small. . 


Namb.r.|^,-7,«»;.^«^ 


450  I 

?! 

2 

1 
12 

3 

2 
21 
25 


Feet. 

Tona. 

7-8  , 

500 

7  , 

500 

6  ' 

50 

41 

7 

5 

5 

5  . 

5 

500 
7 
4 
3 


C3. 

IMPROVEMENT  OF   MARTHAS   VINEYARD    INNER    HARBOR    AT    EDGAR- 
TOWN,  MASS. 

The  inner  harbor  at  Edgartown  lies  in  the  northern  part  of  the  water- 
way or  straight  that  separates  Chapaquiddick  Island  from  the  east 
end  of  Marthas  Vineyard.    It  extends  southward  about  1$  miles  froip 
Chappaquiddick  Point,  opposite  Edgartown,  and  averages  about  one 
fifth  of  a  mile  in  width. 

This  harbor  is  so  completely  landlocked  as  to  form  a  safe  harbor  of 
refuge  for  small  vessels,  but  the  contracted  width  of  the  entrance  and 
the  resulting  velocity  of  the  tidal  currents  make  it  difficult  to  pass 
through.  (For  map  of  this  harbor  see  House  Ex.  Doc.  No.  69,  Fifty- first 
Congress,  first  session.) 

Original  condition. — At  the  adoption  of  the  present  project  the  mid- 
dle ground  shoal  carried  only  about  6  feet  depth  of  water,  and  was  a 
very  troublesome  obstruction. 

Plan  of  improvement. — ^The  present  approved  project,  that  of  1889, 
provides'  for  the  removal  to  10  feet  depth  at  low  water  of  a  "  middle- 
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gronnd"  sboal  in  the  central  part  of  the  inner  harbor;  all  at  a  total  cost 
estimated  in  1893  at  $7,000. 

A  description  of  the  works  may  be  found  at  page  588,  Annual  Report 
of  the  Chief  of  Engineers  for  1890,  and  a  plan  of  the  same  in  House  Ex. 
Doc.  No.  59,  Fifty-first  Congress,  first  session,  and  page  810,  Annual 
Heport  of  1893;  and  other  special  information  at  page  809,  Annual 
Iteport  of  1893. 

Appropriations. — Under  the  present  project  appropriations  have  been 
made  as  follows:  1890,  82,000;  1892,  $2,500;  1894,  $2,500.  Total  up  to 
June  30, 1895,  $7,000. 

Amount  expended  and  results  to  June  30^  1894. — The  total  amount 
expended  on  the  present  project  (including  $6.70  outstanding  liabili- 
ties) up  to  June  30, 1894,  was  $4,498.59,  by  which  about  three-quarters 
of  the  shoal  had  been  dredged  to  full  depth. 

Operations  during  the  past  fiscal  year. — Value  of  United  States  plant, 
$140.  Including  $13.74  of  outstanding  liabilities  on  June  30, 1895,  the 
expenses  of  the  year  were  $347.95. 

In  August,  a  project  was  submitted  and  approved  for  the  exi)endi- 
tuie  of  the  new  appropriation  of  August  17,  1894;  the  main  work  of 
dredging  to  be  done  by  contract,  but  other  work  to  be  done  by  hired 
labor  and  the  purchase  of  materials  in  open  market.  Under  this  appro- 
priation, and  in  accordance  with  this  project,  bids  for  dredging  were 
solicited  and  received,  and  a  contract  for  about  $1,200  worth  of  work 
entered  into,  under  date  of  April  13  (approved  by  the  Chief  of  Engi- 
neers on  April  30)  with  the  Hartford  Dredging  Company,  of  Hartford, 
Conn.,  at  27.5  cents  per  cubic  yard;  work  to  1>b  commenced  by  June  1, 
1895  (later  extended  to  September  10, 1895),  and  to  be  completed  (in 
connection  with  work  at  Hyannis,  Ifew  Bedford,  and  Canapitsit)  by 
September  1,  1896.  A  minor  survey  was  made  in  December  to  deter- 
mine the  amount  of  dredging  still  necessary  to  complete  the  project. 
Further  dredging  now  awaits  the  commencement  of  field  w.ork  by 
the  contractors. 

This  work  of  improvement  was  in  the  local  charge  of  Mr.  E.  Parrish 
as  assistant  engineer,  and  the  survey  work  was  under  Mr.  J.  H.  Eostock, 
assistant  engineer. 

Work  required  to  complete  the  existing  project — The  work  required  to 
complete  the  existing  project  is  the  excavation  of  the  remaining  quar- 
ter of  the  middle-ground  to  a  depth  of  10  feet  at  mean  low  water. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1896, — It  is 
proposed  to  complete  the  project. 

Edgartowu  is  in  the  Edgartown  collection  district  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  there  during  the  last  calendar  year  was  $365.57.  The 
nearest  light-house  is  the  Edgartowu  Light.  The  nearest  fortification  is  the  fort  at 
Clark  Point,  New  Bedford,  Mass. 

Money  statement. 

July  I,  1894,  balance  unexpended $8. 11 

Amount  appropriated  by  act  of  August  17, 1894 2, 500. 00 

2,508.11 
June  30,  1895,  amount  expended  during  fiscal  year 340. 91 

July  1,  1895,  balance  unexpended 2, 167. 20 

July  1,  1895,  outstanding  liabilities ^ $13. 74 

July  1,  1895,  amount  covered  by  uncompleted  contracts 1, 200. 00 

1,213.74 

July  1,  1895,  balance  available 953.46 
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Abstract  of  proposals  opened  March  £0,  1895,  at  Newport,  B.  /.,  by  Capt.  TV.  H.  B'ucby, 
U,  S,  Engineers f  for  dredging  in  the  harbor  at  Edgartown,  Marthas  Vineyard,  Mass, 

[Quantity  required,  about  $1,200  worth  of  work.] 


No, 


Name  and  address  of  bidder. 


1  I  Hartford  Dredffing  Co.,  Hartford,  Conn. . . 

2  I  Columbia  Dredging  Co.,  Fall  Kiver,  Mass. 

3  I  Elijah  Brainar«r  New  York 


Price  per  cubic  yard- 


On  this 
work  alone. 


Cmta. 


29 


In  connec- 
tion with 
other  work. 


Cents. 
*27.5 
t22.5 
:25 


*  With  3  other  works.  \  With  1  other  work.  J  With  2  other  works. 

Contract  awarded  to  Hartford  Dredging  Company  at  27.5  cents. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Edgartown,  Marthas  Vineyard.  Mass.,  by 
water  during  the  calendar  year  ending  December  31,  1^4,  is  estimated  as  follows 
(based  mainn^  upon  reports  received  from  Mr.  Abraham  Osbom,  collector  of  customs, 
Edgartowu,  Mass.): 


Class  of  goods. 


Cotton  and  products 

Tobacco 

Rice 

Grains  and  forage 

Vegetables  and  truck 

Live  stock  and  products 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  products 

Coal,  minerals,  and  products. 

Fertilizers 

Machinery 

General  merchandise 

Sundries,  passengers,  etc 


Total. 


Exports. 


$10. 200 
62,000 


900 


9,000 
16,000 


Imports. 


$35,000 

60,000 

150 

78,500 

10,000 

48,500 

5,900 

475 

5,300 

36,000 

1,400 

500 

409,000 

100,000 


Total. 


Value. 


$35,000 

60, 000 

150 

78,500 

10,000 

58,700 

67,900 

475 

5,300 

36,900 

1,400 

500 

418,000 

115,  000 


790, 726       887, 1 


Tons. 


600 

75.5 

.5 

3,750 

56 

120 

1,450 

10 

500 

4,700 

70 

50 

5,650 

2,300 


19, 331 


Gain  over  last  year,  about  1,100  tons;  new  transportation  companies  established 
during  the  year,  none. 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance 
and  departure  together  being  counted  as  one) : 


Character  o]»  class  of  service. 


Stenm : 

Freight  and  passenger 

Fishing. 

Tugs 

Pleasure  boats , 

Sail: 

Freight 

Fishing  boats 

Pleasure  boat«,  large  . . 

Pleasure  boats,  small . , 


Number. 


500 
25 
95 

150 

500 

11,000 

500 

2,700 


Average 
draft. 


Feet. 
9 
11 
9.5 
8 

12 
3.5 

7 


Average 
tonnage. 


Tom. 


345 

120 
80 
100 

150 

9 

20 

4 
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C  4. 

IMPROVEMENT  OF  VINEYARD  HAVEN  HARBOR,  MASSACHUSETTS. 

Vineyard  Haveu  is  a  deep  indentation  in  the  northern  shore  of  the 
island  of  Marthas  Vineyard,  on  the  southern  side  of  Vineyard  Sound. 
It  is  triangular  in  form  and  faces  the  northeast.  The  width  of  the 
mouth  of  the  harbor,  or  the  distance  between  the  points  of  land  on  the 
east  and  west  sides  of  the  entrance  known  as  East  Chop  and  West 
Chop,  is  about  IJ  miles;  and  from  a  line  connecting  the  chops  to  the 
narrow  southerly  end  of  the  harbor,  at  which  is  situated  the  town  of 
Vineyard  Haven,  the  distance  is  about  1|  miles.  The  entire  area  of 
the  harbor  between  the  shore  lines  is  about  949  acres,  of  which  some 
657  acres  have  a  depth  of  not  less  than  15  feet.  The  mean  rise  and  fall 
of  the  tide  is  1.7  feet. 

Original  condition. — At  the  mouth  of  the  harbor  the  wearing  away  of 
the  chops  by  the  action  of  the  waves  in  storms  had  been  noted  for  many 
years.  The  former  site  of  a  light-house  on  West  Chop  had  entirely 
disappeared.  The  debris  was  carried  by  the  current  into  the  harbor, 
where  it  formed  shoals,  whicli  were  gradually  impau*ing  the  anchorage 
capacity,  especially  in  the  upper  part  of  the  harbor.  (For  map  of  harbor 
see  p.  680  of  Annual  Beport  of  1887.) 

Plan  of  improvement — The  present  approved  project,  that  of  1887, 
as  modified  in  1 889,  provides  for  the  protection  of  the  "  chops ''  (or  head- 
lands) from  erosion,  and  the  intervening  harbor  from  being  filled  by  the 
eroded  material ;  the  whole  to  be  done  by  means  of  stone  sea  walls  and 
jetties,  to  be  built  along  the  beacli  in  front  of  the  bluffs  at  both  head- 
lands, all  at  a  total  cost  estimated  in  1889  at  $60,000. 

A  description  of  the  work  may  be  found  at  page  594,  Annual  Report 
of  the  Chief  of  Engineers  for  1882,  page  677  of  1887,  and  page  612  of 
1889,  and  a  map  of  the  same  at  page  812  of  1893. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1888, $25,000;  1890, $10,000;  1892, $7^500;  1894,  $7,500. 
Total  up  to  June  30, 1895,  $50,000. 

Amount  expended  and  results  to-  June  30^  1894. — The  total  amount 
expended  on  present  project  (including  $457.12  outstanding  liabilities) 
up  to  June  30, 1894,  was  $40,852.63,  by  which  there  had  been  built  a 
sea  wall  of  576  feet  length  and  a  jetty  of  60  feet  length  at  the  East 
Chop,  and  a  sea  wall  of  880  feet  length,  3  jetties  of  150, 135,  and  280 
feet  length,  a  wharf,  and  a  short  breakwater  of  60  feet  length  at  the 
West  Chop,  completing  over  two-thirds  of  the  needed  work. 

Operations  during  the  past  fiscal  year. — Value  of  United  States  plant, 
$3,075.  Including  $2.50  of  outstanding  liabilities  on  June  30, 1896,  the 
expenses  of  the  year  were  $1,832.27. 

Active  field  work  was  resumed  in  July  and  continued  until  August, 
by  which  300  tons  of  stone  were  towed  to  the  place  of  work,  and  out  of 
this  (and  146  tons  of  stone  on  hand  at  the  end  of  last  season's  work) 
331  tons  large  stone  and  115  tons  small  stone  were  placed  in  position  in 
about  186  feet  length  in  the  sea  walls  and  jetties  at  the  East  Chop, 
making  this  wall  of  about  960  feet  total  length,  and  also  a  small  amount 
of  stone  displaced  ft'om  the  walls  and  jetties  was  replaced  on  both  the 
East  and  West  Chops,  completing  all  stone  work  under  the  1892  appro- 
l)riations.  In  August  a  i)roject  was  submitted  and  approved  for  the 
expenditure  of  the  new  appropriation  of  August  17,  1894,  the  main 
stone  work  to  be  done  by  contract,  but  other  work  to  be  done  by  hired 
labor,  and  the  purchase  of  materials  in  open  market.  Preparations  are 
being  made  for  resumption  and  completion  of  work. 
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This  work  was  iu  the  local  charge  of  Mr.  Edward  Parrish  as  superin- 
tendent, with  Mr.  S.  B.  Pendleton  as  inspector. 

Work  required  to  complete  the  existing  project, — The  work  required  to 
complete  the  existing  project  is  the  completion  of  these  systems  of  jet- 
ties and  sea  walls  for  land  protection  at  both  chops. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1896, — ^It  is 
proposed  to  resume  field  work  and  to  complete  the  project. 

y iueyard  Haveu  is  in  the  Edsartown  collection  district.  Edgartowu  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  (^dgartown  in  the  last  calendar 
year  was  $365.57.  The  nearest  light-honses  are  those  on  East  and  West  Chops.  The 
nearest  fortification  is  the  fort  at  Clarks  Point,  New  Bedford^  Mass. 

Money  statement. 

Jnly  1,  1894,  balance  unexpended $2,104.49 

Amount  appropriated  by  act  of  August  17,  1894 7, 500. 00 

9^604.49 
June  30,  1895,  amount  expended  during  fiscal  year 2, 286. 89 

July  1, 18a5,  balance  unexpended 7,317.60 

July  1, 1895,  outstanding  liabilities 2.50 

July  1,  1895,  balance  available 77315710 

(  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  v ear  ending  June  80, 1897    10, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(.    harbor  acts  of  1866  and  1867  and  ot  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Vineyard  Haven  Harbor,  Massachosetts,  by 
water  during  the  calendar  year  ending  December  31, 1894,  is  estimated  as  follows 
(based  mainly  upon  reports  received  from  Mr.  W.  W.  Neifert,  weather  bureau.  Vine- 
yard Haven,  Mass.) : 


Clasa  of  goods. 


Cotton  and  prodacts. 

Tobacco 

Rice  . 


Exports. 


Grains  and  forage 

Vegetables  and  truck 

Live  stock  and  products 

Fisli,  oysters,  etc 

Ka val  stores 

Lumber  and  products 

Coal,  minerals,  and  products. 

Pert  ilizors 

General  merchandise < 


$3,500 
20.000 


I- 


Total I      23,500 


Imports. ' 


Total. 


Talne. 


$10, 

10, 

4, 

15, 

5, 

40, 

20, 

1, 

50. 

156, 

2, 

600. 


000 
000  ' 
000 
000  I 
000  ' 
000 
000 
200 
500  , 
000 
000 
000 


$10,000 

10,000 

4,000 

15.000 

6,000 

48,500 

40,000 

1,200 

50,500 

156,000 

2,000 

600.000 


913,  700       W7, 200 


Tons. 


40 
15 
45 

800 
16 

200 

500 
60 

330 

52.000 

50 

5,000 


59,075 


Gain  over  last  year,  nothing  special;  new  transportation  companies  established 
durin<(  the  year,  none. 

The  vessels  entering[  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  clasa  of  service. 


Freight  and  passenger. 
*  ily 


Freight  mainly... 
Passenger  mainly..., 

FiMhiug 

Tugs 

Pleasure  boats 

Sail: 

Freight 

Fishing  boats 

Pleasure  boats,  large 
Pleasure  boats,  small 


Number. 

Average 
draft 

Feet. 

1,500 

10 

200 

16 

60 

12 

10 

10 

500 

U 

200 

9 

7,000 

15 

300 

10 

600 

10  , 

200 

^    ''I 

Average 
tonnage. 


Tofu. 
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1,000 
1)00 
200 
100 
200 

600 
150 
100 
10 
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HARBOR  OF  REFUGE  AT  WOODS  HOLE,  MASSACHUSETTS. 

The  harbor  of  Woods  Hole  lies  near  the  strait  of  the  same  name 
between  Buzzards  Bay  and  Vineyard  Sound.  This  strait  separates  the 
mainland  of  Gape  Cod,  Massachusetts,  from  iN'aushon  and  neighboring 
islands.  The  harbor  consists  of  two  parts,  Great  Harbor  and  Little 
Harbor.  The  present  work  of  improvement,  consisting  chiefly  of  repairs 
to  the  wharves  of  the  United  States  Fish  Commission,  is  located  in 
Great  Harbor. 

The  rise  and  fall  of  the  tide  is  about  2  feet. 

Original  condition. — Before  the  improvement  the  site  of  the  present 
work  was  a  submerged  point  of  land  extending  from  the  shore  of  the 
harbor.  A  plan  of  the  pier  and  wharf  is  to  be  found  at  page  598, 
Annual  Report  of  the  Chief  of  Engineers  for  1884. 

Plan  of  improvement — The  project  approved  in  1883,  and  extended  in 
1884  and  1886,  provided  for  the  construction  of  a  stone  pier  and  wooden 
wharf  in  Woods  Hole  Harbor,  mainly  for  the  use  of  the  United  States 
Fish  Commission  and  incidentally  for  the  use  of  the  other  branches  of 
the  public  service;  all  at  a  total  cost  of  $91,000,  all  of  which  was  both 
appropriated  and  expended  prior  to  1889.  The  appropriation  of  1895 
(sundry  civil  act)  adds  $5,000  for  the  repair  of  this  pier  and  wharf. 

Appropriations. — Upon  the  present  approved  project  appropriations 
have  been  made  as  follows:  1882,  $52,000;  1884,  $25,000;  1886,  $14,500; 
1895,  $5,000.    Total  up  to  June  30, 1895,  $96,500. 

Amount  expended  and  results  up  to  June  30, 1895. — The  total  amount 
expended  on  the  present  project  (including  $2,347.69  outstanding  liabili- 
ties) up  to  June  30, 1895,  was  $94,798.82,  by  which  the  projected  wharves 
and  basins  had  been  completed  in  1888,  and  important  repairs  to  this 
wharf  had  been  made,  including  repairs  to  the  sea  walls. 

Operations  during  the  past  fiscal  year. — Including  $2,347.69  of  out- 
standing liabilities  on  June  30,  1895,  the  expenses  of  the  year  were 
$3,298.82. 

A  project  was  submitted  and  approved  for  the  expenditure  of  the  new 
appropriation  ($5,000)  of  March  2, 1895;  all  work  to  be  done  by  hired 
labor  and  the  purchase  of  materials  in  open  market.  An  examination 
had  been  made  in  March  to  determine  approximately  the  amount  of 
needed  repairs.  The  work  of  repair  to  the  wharf  and  sea  wall  was 
commenced  in  April,  and  was  still  in  progress  at  the  close  of  the  year, 
the  sea  wall  on  the  east  side  of  the  basin  being  repaired,  the  old  plank- 
ing being  removed  from  the  coal  and  west  wharves,  and  about  one-half 
of  the  new  planking  being  put  in  place. 

This  work  was  iu  the  local  charge  of  Mr.  E.  Parrish  as  assistant 
engineer,  with  Mr.  Theodore  McMahan  and  Mr.  D.  B.  Higgins  as 
overseers. 

Work  required  to  complete  the  existing  project. — The  work  required  .to 
complete  the  existing  project  is  the  completion  of  repairs  to  the  wharves 
and  sea  walls. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1896. — 
Nothing,  except  the  completion  of  the  repairs. 

Woods  Hole  is  m  the  Barnstable  collection  district.  New  Bedford  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  in  the  last  fiscal  year  was,  at  Barn- 
stable, $438*69,  and  at  New  Bedford,  $49,333.56.  The  nearest  light-house  is  Nobska 
Light.    The  nearest  fortification  is  the  fort  at  Clarks  Point,  New  Bedford,  Mass. 
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Money  stateinent. 

AmoTint  appropriated  by  sundry  civil  act  approved  March  2,  1895 $5, 000. 00 

June  30,  1895,  amount  expended  during  fiscal  year 951. 13 

July  1,  1895,  balance  unexpended 4,048.87 

Julyl,  1895,  outstanding  liabilities 2,347.69 

July  1, 1895,  balance  available 1,701.18 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Woods  Hole,  Mass.,  by  water  during:  the  cal- 
endar year  ending  December  31,  1894,  is  estimated  as  follows  (based  mainly  upon 
reports  received  from  Walter  D.  Luscombe,  Woods  Hole,  Mass.) : 


Class  of  goods. 


Grains  and  forage 

Vegetables  ana  track , 

Live  stock  and  products 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  products 

Coal,  minerals,  and  products 

Fertilizers 

General  merchandise 

Total 


Total  imports. 
Value.    I  Tons. 


$59,750 
425 
19,100 
12, 600 
90 
34,925 
10,750 
3,000 
19.350 


159,990 


2,275 

4 

123 

158 

5 

2,170 

2,025 

lOO 

1,115 


7,975 


Gain  over  last  year,  nothing  special ;  new  transportation  companies  established 
during  the  year,  none. 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  serx'ice. 


Average 
tonnage. 


Steam : 

Freight  and  passenger 

Freight  mainly 

Fishing 

Tugs 

Pleasure  boats 

Sail: 

Freight 

Fishing  boats , 

Pleasure  boats,  large.. 

Pleasure  boats,  small. . 


C  6. 


IMPROVEMENT  OF  WAREHAM  HARBOR,  MASSACHUSETTS. 

This  harbor  is  an  estuary  at  the  head  of  Buzzards  Bay.  The  object 
of  the  improvemeut  is  to  deepen  and  widen  the  channel  leading  from 
Buzzards  Bay  to  Wareham,  the  industries  of  which  town  (and  of  sev- 
eral towns  in  the  vicinity  with  which  it  is  connected  by  rail)  are  chiefly 
the  manufacture  of  iron,  for  which  heavy  materials  and  supplies  must 
be  transported  by  water.  The  commerce  of  Wareham  is  carried  on  in 
sailing  vessels,  which  require  a  wide  channel  suited  to  beating  across 
the  wind. 

Another  object  of  the  imx)rovement  is  the  raising  of  Long  Beach, 
over  which  the  sands  from  the  bay  were  washed  into  the  harbor.  The 
mean  rise  and  fall  of  the  tide  is  4  feet. 
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Origiiial  condition, — Before  improvement  the  ruling  depth  in  the 
harbor  was  about  7  feet  at  mean  low  water,  and  the  channel  was  nar- 
row and  very  crooked.  Long  Beach,  a  narrow  sand  spit  at  the  mouth 
of  the  harbor,  was  washed  and  abraded  by  the  waves  and  currents  at 
high  water,  and  the  material  was  carried  into  and  shoaled  the  channel 
inside. 

Between  1871  and  1875  $40,000  was  appropriated  to  obtain  a  channel 
depth  of  10  feet  in  the  lower  harbor  and  9  feet  in  the  upper  harbor,  and 
to  partially  protect  Long  Beach  by  brush  and  stone  work.  This  work 
was  finished  in  1876. 

At  the  adoption  of  the  present  project  the  headland  of  Long  Beach 
was  wearing  off  and  the  adjacent  parts  of  the  channel  and  harbor  were 
shoaling;  the  channel  depth  was  limited  to  9  feet  at  low  water,  this 
channel  being  narrow  and  crooked. 

Plan  of  improvement — The  present  approved  project,  that  of  1880, 
])rovides  for  the  deepening  and  widening  of  the  channel  from  Buzzards 
Bay  to  Wareham  so  as  to  obtain  9  feet  depth  at  low  water  over  250  feet 
width  from  the  entrance  up  to  Barneys  Point,  thence  the  same  depth 
over  350  feet  width  up  to  the  lower  wharves  of  the  city,  and  thence  the 
same  depth  and  from  200  to  100  feet  width  opposite  the  city  front;  and 
for  the  raising  and  protecting  of  Long  Beach  (the  eastern  headland  of 
the  entrance)  so  as  to  prevent  the  erosion  of  this  beach  and  the  shoal- 
ing of  the  adjacent  parts  of  the  channel  and  harbor;  all  at  a  total  cost 
estimated  in  1887  at  $56,236. 

A  plan  of  the  works  may  be  found  at  page  586,  Annual  Beport  of  the 
Chief  of  Engineers  for  1885,  and  page  814  of  1893 ;  and  further  informa- 
tion at  page  553  of  1881,  and  page  80,  Part  I  of  1882. 

Appropriations. — Upon  the  x)resent  project  appropriations  have  been 
made  as  follows:  1881,  810,000;  1882,  $5,000;  1884,  $10,000;  1886, 
$15,000;  1888,  $4,000;  1890,  $5,000;  1892,  $7,236.  Total  up  to  June  30, 
1895,  $56,236. 

Amount  ejcpended  and  results  to  June  30,  1694. — The  total  amount 
exi)ended  on  the  i)resent  project  (including  $66.74  outstanding  liabili- 
ties) up  to  June  30,  1894,  was  $55,827.96,  by  which  the  channel  had 
been  deepened  to  over  three-quarters  width  and  full  depth  of  9  feet  in 
its  upper  portion,  and  to  over  half  width  in  its  lower  jwrtions;  and  the 
sand  spit  had  been  partly  protected  by  catch-sand  fences  and  brush 
and  stone  work. 

Operations  during  the  pa^t  fiscal  year. — Value  of  United  States  plant, 
$4,897.  Including  $3.33  of  outstanding  liabilities  on  June  30, 1895,  the 
expenses  of  the  year  were  $236.31. 

In  August  a  project,  as  provided  for  by  the  act  of  August  17, 1894, 
was  approved  for  a  resurvey  of  the  harbor,  to  be  paid  out  of  the  remain- 
ing balance  of  past  appropriations. 

Further  dredging  awaits  further  appropriations. 

This  work  was  in  local  charge  of  Mr.  J.  H.  Eostock  as  assistant 
engineer. 

Work  required  to  complete  the  existing  project. — The  work  required  to 
complete  the  existing  project  is  the  excavation  of  the  channel  to  its  full 
width  and  depth  at  its  upper  and  lower  ends. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1896. — It  is 
proposed  to  apply  the  balance  of  funds  on  hand  and  the  next  appro- 
priation toward  the  completion  of  the  channel. 

Wareham  is  in  the  New  Bedford  collection  district.  New  Bedford  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  New  Bedford  in  the  last  calendar 
year  was  $49,333.56.  The  nearest  light-houses  are  Bird  Island  and  Wing  Neck  lights. 
The  nearest  fortification  is  the  fort  at  Clarks  Point,  New  Bedford,  Mass. 
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Money  statement. 

July  1,  1894,  balance  unexpended $474.78 

June  ^»  1895,  amount  expended  during  liseal  year 205. 97 

July  1,  1895,  balance  unexpended 288.81 

July  1,  1895,  outstanding  liabilities 3.35 

July  1 ,  1895,  balance  available 265. 48 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Wareham,  Mass.,  by  water  during  the  calendar 
year  ending  December  31,  1894,  is  estimated  as  follows  (based  mainly  upon  reports- 
received  from  Mr.  Alden  Besse,  Wareham,  Mass.)  * 


Class  of  goods. 


Exports. 


Imports. 


Total. 


Yaltte. 


Tons. 


Grains  and  forage 

Vegetables  and  truck 

Live  stock  and  products 

Fish,  oysters,  etc 

Lumber  and  products 

Coal,  minerals,  and  products 

Machinery,  manufactured  iron,  steel,  and  hardware. 

General  merchandise 

SnudriM 

Total 


$66,000 

190,000 

1,000 

20,000 

4,000 

9,000 

500.000 

38,000 

5,000 


$205,000 

10,000 

39,000 

7.000 

60,000 

370,000 

20, 000 

190,000 

90,000 


$270,000 

200,000 

40.000 

27,000 

64,000 

379,000 

580,000 

228,000 

35,000 


892,000 


931,000 


12.500 

2,250 

380 

7,000 

2.800 

48,000 

15,000 

1,500 

350 


1,823,000  1        80,78(V 


Compared  with  last  year,  there  is  a  loss  of  about  28,000  tons. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  ^each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam: 

Passenger  mainly 

Tugs 

Sail: 

Freight 

Pleasure  boats 

Barges 


C7. 
IMPROVEMENT  OF  NEW  BEDFORD  HARBOR,  MASSACHUSETTS. 

New  Bedford  Harbor  is  an  estuary  of  Buzzards  Bay  and  is  the  port 
of  the  cities  of  New  Bedford  and  Fairhaven,  Mass.  New  Bedford  is 
an  important  port  of  entry.  It  is  largely  interested  in  manufactures, 
those  of  cotton  predominating,  and  has  an  extensive  commerce  in  addi- 
tion to  its  whale  fisheries.  The  population  of  New  Bedford  and  Fair- 
haven  in  1890  was  about  45,000. 

The  object  of  the  improvement  is  to  provide  a  channel  18  feet  deep 
at  mean  low  water. 

The  mean  rise  and  fall  of  the  tide  is  about  4.2  feet. 

Original  condition, — Before  improvement  the  channel  had  a  ruling 
depth  of  about  12i  feet  at  mean  low  water. 

As  early  as  1839  some  little  dredging  was  done  for  the  improvement 
of  the  harbor.    The  increase  of  depth  obtained,  however,  was  only  2 
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feet,  and  the  cut  but  30  feet  wide.  A  survey  of  the  harbor  was  made 
in  1852,  but  a  definite  project  for  its  improvement  was  not  made  until 
1874.  The  project  provided  for  a  channel  200  feet  wide  and  15  feet  deep 
at  mean  low  water  from  the  deep  water  just  above  Palmer  Island  to 
the  wharves  at  New  Bedford.  This  project  wa«  modified  in  1877, 
increasing  the  width  of  channel  to  300  feet,  and  by  means  of  appropria- 
tions made  in  1875-76,  amounting  to  $20,000,  this  project  was  com- 
pleted in  1877.  Since  that  time  vessels  of  larger  draft  have  been 
employed  in  the  harbor,  and  vessels  of  15  feet  draft  not  only  now  touch 
the  bottom  of  this  channel,  but  in  the  channel  below  Palmer  Island,  at 
points  not  included  in  the  former  improvement. 

At  the  adoption  of  the  present  project  the  channel  was  winding  and 
only  about  15  feet  deep. 

Flan  of  improvement, — The  present  approved  project,  that  of  1887, 
provides  for  the  deepening,  widening,  and  straightening  of  the  chan- 
nel from  Buzzards  Bay  to  Kew  Bedford,  so  as  to  obtain  18  feet  depth 
at  low  water  over  200  feet  width  and  over  its  entire  length;  all  at  a 
total  cost  estimated  in  1887  at  $35,000. 

A  description  of  the  works  may  be  found  at  page  514,  Annual  Report 
of  the  Chief  of  Engineers  for  1888,  and  a  plan  of  the  same  in  House 
Ex.  Doc.  No.  86,  Fiftieth  Congress,  first  session,  and  at  page  816, 
Annual  Report  of  1893. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  In  1888,  $10,000;  1890,  $10,000;  1892,  $7,500;  1894, 
$7,500.    Total,  up  to  June  30, 1895,  $35,000. 

Amount  expended  and  results  to  June  30,  1894, — ^Tbe  total  amount 
expended  on  the  present  project  (including  $51.80  outstanding  liabili- 
ties), up  to  June  30, 1894,  was  $26,871.24,  by  which  the  uppermost  reach, 
that  above  Palmer  Island,  had  been  completed  to  full  dimensions,  the 
upper  half  of  the  remaining  reaches  had  been  dredged  to  two-thirds 
width  and  full  depth,  and  a  slightly  crooked  channel  of  full  dimensions 
existed  over  the  remaining  halt^  wandering  a  little  from  the  projected 
channel. 

Operatioyis  during  the  past  fiscal  year, — Value  of  United  St.ates  plant, 
$2,998.  Including  $197.07,  outstanding  liabilities  on  June  30, 1895,  the 
expenses  of  the  year  were  $747.30. 

In  August  a  project  was  approved  for  the  expenditure  of  the  new 
appropriation  of  August  17, 1894;  the  main  work  of  dredging  to  be 
done  by  contract,  but  other  work  to  be  done  by  hired  labor  and  the 
purchase  of  materials  in  open  market.  Under  this  appropriation  bids 
for  dredging  were  received,  and  contract  for  about  $5,000  worth  of  work 
was  entered  into  with  the  Hartford  Dredging  Company  of  Hartford, 
Conn.,  under  date  of  April  13,  approved  by  the  Chief  of  Engineers 
April  30, 1895,  at  17  cents  per  cubic  yard;  work  to  be  commenced  by 
June  1, 1895  (later  extended  until  September  10, 1895),  and  completed 
(in  connection  with  Hyannis,  Canapitsit,  and  Edgartown)  by  Septem- 
ber 1, 1896.  A  minor  survey  was  in  progress  at  the  close  of  the  year 
for  use  in  locating  and  estimating  cost  of  future  work. 

This  work  was  in  the  local  charge  of  Mr.  E.  Parrish  as  assistant  engi- 
neer, and  the  survey  was  under  Mr.  J.  H.  Bostock  as  assistant  engineer. 

Work  required  to  complete  the  existing  project, — The  work  required  to 
complete  the  existing  project  is  the  widening  of  the  channel  from  Pal- 
mer Island  to  the  11-foot  bank,  and  the  removal  of  a  few  shoal  spots 
between  the  11-foot  bank  and  the  Butler  Flats,  the  southern  end  of  the 
projected  channel. 


Digitized  by  VjOOQlC 


z 


i 

Digitized  by  VjOOQlC 


APPENDIX   C — REPORT   OF   CAPTAIN   BIXBY. 


671 


Operations  contemplated  for  the  fincal  year  ending  June  30,  1896. — It 
is  proposed  to  complete  the  project. 

New  Bedford  Harbor  is  in  the  New  Bedford  collection  district,  and  is  a  port  of 
entry.  The  amount  of  revenue  collected  in  the  last  calendar  year  was  $49,333.56. 
The  nearest  light-bouses  are  Clarks  Point  Licht  and  the  lights  in  New  Bedford  Har- 
bor    The  nearest  fortitication  is  fort  at  Clarks  Point,  Mass. 

Money  statement. 

July  1,  1894,  balance  unexpended $680.56 

Amount  appropriated  by  act  of  August  17,  1894 7, 500. 00 

8, 180. 56 
June  30,  1895,  amount  expended  during  fiscal  year 602. 03 

July  1,  1895,  balance  unexpended 7,578.53 

July  1,  1895,  outstanding  liabilities $197. 07 

July  1,  1895,  amount  covered  by  uncompleted  contracts 5^  000. 00 

5,197.07 

July  1.  1895,  balance  available 2^381.46 


Ahatract  of  proposaU  opened  March  20,  1895,  at  Newport,  B.  /.,  by  Capt.  W,  H,  Bixhy, 
V\  S.  Engineers,  for  dredging  in  the  harbor  at  Netc  Bedford,  Mass. 

[Quantity  required,  about  $5,000  worth  of  work.] 


Ko. 


Price  per  cubic 
yard- 


Name  and  addresa  of  bidder. 


In  con* 

On  this 

nection 

work 

with 

alone. 

other 

work. 

Hartford  Dredging  Co.,  Hartford,  Conn 

Columbia  Dredginjz  Co.,  Fall  Kiver,  Maas. 
EUJahBrainarC^iewYork 


CenU.    I 
17.3 


I 


Genu. 
•17 
t34 
J80 


*  With  3  other  works.  t  AVith  1  other  work.  ♦  With  2  other  works. 

Contract  awarded  to  Hartford  Dredging  Company  at  17  cents. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  at  and  leaving  New  Bedford,  Mass.,  by  water  daring  the 
calendar  year  ending  December  31,  1894,  is  estimated  as  follows  (based  mainly  upon 
reports  received  from  Mr.  Z.  W.  Pearce,  collector  of  castom8|  and  Mr.  John  Mayhew, 
of  New  Bedford,  Mass.): 


Class  of  goods. 


Exports. 


Imports. 


Cotton  and  products. 
Tobacco.. 


Grains  and  forage 

Vegetables  and  truck 

Live  stock  and  products 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  products 

Coal,  minerals,  and  products  . 
General  merchandise 


Total. 


$2, 875, 000 


156,000 


14,000 
8,000,000 


6,647,000 


$1, 412, 600 

3,000 

418.000 

100.200 

18,000 

227,800 

64,250 

161,000 

1,821,000 

8. 181, 000 


12, 896, 750 


Total. 
Value. 


$4,287,500 

8.000 

418,000 

100,200 

18,000 

385,800 

54,250 

161.000 

1, 885, 000 

11,781,000 


19,043,750 


Tons. 


10,500 

14 

24,400 

2,630 

100 

2.378 

1,275 

21,400 

450,000 

59,515 


581,212 


Gain  over  last  year  about  $2,000,000;  new  transportation  companies  established 
during  the  year,  none. 
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The  vessels  enteriug  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


f'baracter  or  class  of  service. 


Steam : 

Freight  and  paflsenprer. 

Freight  maiul v 

Passenger  roaiuly 

Tugs 

Pleasure  hoats 

Sail: 

Freisht 

FishTiig  boats 

Pleasure  boats.  laru(« . . . 

Pleasure  boats,  small . . . 


Nainber. 


700 
450 
500 
650 
250 

1.650 
500 
400 

1,000 


Average 
dratt: 


Average 
tonnage. 


Feet, 

T<m8. 

8 

560 

17 

i.ooa 

8 

60 

8 

50 

13 

800 

5 

10 



C8. 

IMPROVEMENT  OF  CANAPITSIT  CHANNEL,  MASSACHUSETTS. 

This  waterway  lies  aboat  20  miles  south  of  New  Bedford,  running 
between  the  islands  of  Cuttyhunk  and  Nashawena,  and  connecting  the 
waters  of  Vineyard  Sound  and  Buzzards  Bay. 

The  object  of  the  improvement  is  to  make  this  channel  safe  for  the 
use  of  light-draft  sailboats^  and  also  especially  of  the  surf  boats  belong- 
ing to  the  life-saving  station  of  this  dangerous  locality. 

Original  conditian. — Before  improvement  the  sand  shoals,  and  espe- 
cially the  numerous  bowlders,  made  this  passage  specially  dangerous 
to  the  life- saving  station  boats  and  other  shallow-draft  row  and  sail 
boats. 

Plun  of  improvement — The  present  approved  project,  that  of  1891, 
provides  for  the  widening  and  deepening  of  the  present  channel  from 
Vineyard  Sound  to  the  ocean  between  the  islands  of  Kashawena  and 
Cuttyhunk,  Massachusetts,  so  as  to  secure  a  depth  of  6  feet  at  low 
water,  with  a  least  width  of  150  feet  over  its  entire  length,  all  at  a  total 
cost  estimated  in  1893  at  $9,800. 

A  description  of  the  work  may  be  found  at  page  645,  Annual  Report  of 
the  Chief  of  Engineers  for  1892,  and  a  plan  of  the  same  in  House  Ex.  Doc. 
Ifo.  59,  Fifty-second  Congress,  first  session;  and  at  page  820  of  Annual 
Beport  of  1893;  and  further  special  information  on  page  820,  Annual 
Report  of  1893. 

Appropriations. — Upon  the  present  project  two  appropriations  have 
been  made,  that  of  1892  for  $4,800,  and  1894  for  $5,000.  Total  up  to 
June  30, 1895,  $9,800. 

Amotmt  expended  and  jresults  to  June  30^  1694, — The  total  amount 
expended  on  the  present  project  (including  $41.01  of  outstanding  liabili- 
ties) up  to  June  30, 1894,  was  $4,721.31;  by  which  a  channel  of  66  feet 
width  and  about  5  feet  depth  at  low  water  was  cut  entirely  through 
from  Buzzards  Bay  to  Vineyard  Sound* 

Operations  during  the  past  fiscal  year. — Value  of  United  States  plant, 
$676.  Including  $15.37  outstanding  liabilities  on  June  30, 1895,  the 
expenses  of  the  year  were  $488.10. 

In  August  a  project  was  approved  for  the  expenditure  of  the  new 
appropriation  of  August  17,  1894,  the  main  work  of  dredging  to  be 
done  by  contract,  but  other  work  to  be  done  by  hired  labor  and  the  pur- 
chase of  materials  in  open  market.  Under  this  appropriation,  bids  for 
dredging  were  received  and  contract  for  about  $3,500  worth  of  work 
was  entered  into  with  the  Hartford  Dredging  Company,  of  Hartford, 
Conn.,  under  date  of  April  13,  approved  by  the  Chief  of  Engineers 
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April  30, 1895,  at  36  cents  per  cabic  yard;  work  to  be  commenced  by 
Jane  1, 1895  (later  extended  to  September  10, 1895)^  and  completed  (in 
connection  with  Hyannis,  New  Bedford,  and  Edgartown)  by  September 
1,  1896. 

This  work  has  been  in  the  local  charge  of  Mr.  J.  H.  Eostock  as 
assistant  engineer. 

Work  required  to  complete  the  existing  project, — ^The  work  yet  to  be 
done  is  to  deepen  the  channel  throughout  its  entire- length,  the  66  feet 
width  channel  by  about  1  foot,  and  the  remaining  channel  of  83  feet  to 
283  feet  width  by  about  2  feet. 

Operations  contemplated  for  the  fiscal  year  ending  June  30 ^  1896. — It  is 
proposed  to  complete  the  project. 

Money  statement. 

Jaly  ly  1894,  balimoe  unexpended • $119.70 

Amount  appropriated  by  act  of  Aagust  17, 1894 5,000.00 

5,119.70 
Jnne  90, 1895,  amount  expended  during  fiscal  year 513. 74 

July  1,  1895,  balance  unexpended 4,606.96 

July  1, 1895,  outstanding  liabilities $15.37 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 500. 00 

3,515.37 

July  1,  1895,  balance  ayailable 1,090.69 


Abstract  ofpropoaaU  opemed  March  20, 1895,  at  Newport,  JR.  I.,  hy  CapU  W,  H.  Btxbff, 
U,  S,  Engineere,  for  dredging  in  CanapitHt  Channel,  Massaokueetta, 

[Quantity  required,  alwut  $a.600  worth  of  work.] 


Name  and  addreaa  of  bidder. 

Price  per  onbic  yacd^ 

Ko. 

On  this 
work  alone. 

Inoonnao* 

tionwlth 

other  work. 

1 

Hartford  Predgiig  On-,  HartfoTd,  Conn  -.. ^_,,^-,,,-^ 

40 

Gmtti 
*39 

*  with  S  other  works. 
Contract  awarded  to  Hartford  Dredging  Company  at  36  cents. 


COMMSRCIAJL  STATISTICS. 


The  commerce  arriving  and  leaving  Cutty  hunk,  Mass.,  by  water  during  the  calen- 
dar year  ending  December  31, 1894,  is  estimated  as  foUows  (based  mainly  upon  reports 
received  irom  D.  P.  fiou worth,  Cuttyhunk,  Mass.) : 


Cleas  of  goods. 


Exports. 


Imports. 


TotaL 


Vsloe. 


Tons. 


Tobacco 

Grains  and  forage 

Vegetables  and  truck 

Live  stock  and  products 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  proil  nets 

Coal,  minerals  and  prodaots . 

Fertilizers 

General  merchandise 

Sundries 


$206.00 

1,850.00 

00,000.00 


$300.00 
1, 235. 50 


2,020.00 


i.a 


LOO 


140.00 

2,545.00 

250.00 

100.00 

6.675.00 

2,382.00 


$360.00 
1,235.50 

205.00 
3,370.00 
60, 000. 00 

140.00 
2, 545. 00 

260.00 

100.00 
5, 675. 00 
3,764.00 


1 

47 

10 

138 

1,000 

2.5 

102 

bO 

5 

193 

87 


Total. 


63,027.00 


14,707.50 


77,784.50 


1,633.5 


Gain  over  last  year  about  925  tons,  or  $30,900;  new  transportation  companies  estab- 
lished during  the  year,  none. 
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The  vessels  entering  and  leaving  this  waterway  are  a^  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  serrioe. 


N  amber. 


Average    Average 
draft,      tonnage. 


Steam: 

Freight  and  passenger 

Tugs 

Pleasure  boats 

Sail: 

Fishing  boats 

Pleasure  boats,  large . . 

Pleasure  boats,  small. , 


150 

10 

100 

1,250 
100 
300 


Feet. 


Tons. 


60 
75 
30 

6 

80 


C  9. 

IMPROVEMENT  OF  TAUNTON  RIVER,  MASSACHUSETTS. 

This  river  rises  in  Norfolk  County,  Mass.,  and  empties  in  Mount  Hope 
Bay,  a  part  of  Karragansett  Bay.    It  is  about  44  miles  in  length. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  channel 
so  that  vessels  of  11  feet  draft  can  at  high  water  go  up  to  the  city  of 
Taunton,  which  for  its  extensive  manufactures  requires  large  quantities 
of  coal,  iron,  clay,  moldings,  sand,  and  other  heavy  articles.  The  rise 
and  fall  of  the  tide  before  improvement  was  5|  feet  at  Bighton  and  3.4 
feet  at  Taunton* 

Original  condition. — In  its  original  condition  the  channel  was  narrow 
and  obstructed  by  bowlders,  and  from  Berkley  Bridge  to  Taunton  its 
depth  was  not.  in  places,  more  than  5  feet  at  mean  high  water.  A  ves- 
sel of  30  tons  burden  was  as  large  as  could  go  up  to  Taunton. 

From  1870  to  1879  $63,000  was  appropriated  to  secure  a  depth  of  9 
feet  at  high  water,  up  to  the  head  of  navigation.  This  work  was  com- 
pleted in  1879.  (See  p.  375,  Annual  Eeport  of  1880.) 
.  At  the  adoption  of  the  present  project,  the  channel  was  limited  to  9 
feet  at  high  water,  and  was  too  narrow  and  too  much  obstructed  by 
bowlders  for  easy  navigation  by  the  craft  making  use  of  it. 

Plan  of  improvement — ^The  present  approved  project,  that  of  1880, 
provides  for  the  widening  and  deepening  of  the  river  so  as  to  secure  a 
channel  of  at  least  12  feet  depth  at  high  water,  with  100  feet  width  from 
its  mouth  up  to  Berkley  Bridge  (above  Dighton);  thence  12  feet  depth 
with  80  feet  width  (100  feet  width  at  bends)  up  to  Briggs  Shoal  ^  thence 
11  feet  depth  with  80  feet  width  up  to  the  shipyard;  thence  11  feet 
depth  with  60  feet  width  up  to  the  Weir  Bridge,  Taunton;  all  at  a  total 
cost  estimated  in  1893  at  $125,000. 

A  plan  of  the  works  may  be  found  at  page  606,  Annual  Eeport  of 
theChief  of  Engineers  for  1884,  and  page  824  of  the  Annual  Report  for 
1893;  and  a  later  more  detailed  plan  in  House  Ex.  Doc.  Ko.  86,  Fiftieth 
"Congress,  first  session;  and  fiirther  information  at  page  373  of  the 
Annual  Report  for  1880,  page  519  of  the  Annual  Report  for  1888,  and 
page  823  of  the  Annual  Report  for  1893. 

Appropriations. — ^Upon  the  present  project  appropriations  have  been 
made  as  foUows:  1880,  $17,500;  1881,  $25,000;  1882,  $25,000;  1884, 
$26,500;  1890,  $7,000;  1892,  $7,000;  1894,  $5,000.  Total  up  to  June 
30, 1895,  $113,000. 

Amount  expended  and  results  to  June  30,  1894. — ^The  total  amount 
expended  on  the  present  project  up  to  June  30, 1894,  was  $107,998.11, 
by  which  a  large  part  of  the  proposed  work  had  been  done,  especially 
at  the  places  most  complained  of  by  vessels  using  this  river. 
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Operations  during  the  past  fiscal  year, — ^Valueof  United  States  plant, 
$731.  Including  $30.89  outstanding  liabilities  on  June  30,  1895,  the 
wpenses  of  the  year  were  $367.09. 

In  August  a  project  was  approved  for  the  expenditure  of  the  new 
appropriation  of  August  17, 1894,  the  main  work  of  dredging  to  be 
done  by  contract,  but  other  work  to  be  done  by  hired  labor  and  the 
purchase  of  matorials  in  open  market.  Under  this  appropriation,  bids 
for  dredging  were  received  and  contract  for  about  $3,000  worth  of  work 
was  entered  into  with  the  CJolumbia  Dredging  Company  of  Fall  Eiver, 
Mass.,  under  date  of  March  28,  approved  by  thQ  Chief  of  Engineers, 
April  12, 1895,  at  the  following  rates  per  cubic  yard:  81  cents  for  the 
reach  above  Three  Mile  River;  $1  at  Three  Mile  River;  and  $1.35  at 
The  Needles;  work  to  be  commenced  August  1  and  completed  by 
November  1, 1895. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  assistant 
engineer. 

Worlc  required  to  complete  the  existing  project — There  remains  to  com- 
plete the  existing  project  the  widening  and  deepening  of  the  channel 
at  a  few  points  and  the  removal  of  a  small  amount  of  ledge  rock. 

Operations  contemplated  for  the  fiscal  year  ending  June  30,  1896. — It 
is  proposed  to  complete  the  project. 

Tannton  River  is  in  the  Fall  River  collection  district.  Fall  River  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  Fall  River  in  the  last  calendar 
year  was  $27,697.81 .  The  nearest  light-house  is  the  Borden  Flat  light-honse.  The 
nearest  fortification  is  Fort  Adams,  Newport  Harbor,  Rhode  Island. 

Money  statement, 

.Inly  1, 1894,  balance  unexpended $51.89 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

5,051.89 
June  30,  1895,  amount  expended  daring  fiscal  year 336. 20 

July  1,  1895,  balance  unexpended * 4,715.69 

.July  1,  1895.  outstanding  liabilities $30.89 

July  1,  1895,  amount  covered  by  uncompleted  contracts 3, 000. 00 

3,030.89 

July  1, 1895,  balance  available 1,684.80 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 
Amountthatoan  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  opened  March  30, 189')^  at  yetoport,  B,  J.,  hy  Capt.  IV,  JBT.  liixhy, 
U.  S,  EngineerSf  for  dredging  in  l^aunton  River,  Massachusetts. 


[Qaantity  required,  about  $3,000  worth  of  work.] 

\ 

Price  per  cubic  yard  for  work  at— 

No. 

Xame  and  address  of  bidder. 

Blakes 
Shoal,  Pond 

Rock 

Shoal,  and 

just  below 

North 

Diehton 

A\niarf. 

CenU. 
81 
82 

Just  below 

Tlu^e-mile 

River. 

The 
Needles. 

1 

Coinmbia  Dredgine  Co.,  Fall  River,  Kass 

$1.00 

Hi  :\R 

? 

Eiyah  BrainanT  New  York 

1  04                  1  ^'^ 

Contract  awarded  to  Columbia  Dredging  Company  at  81  cents^l,  and ^$1. 35, 
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COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Taantou  River,  Massachusetts,  by  water  dnring 
the  calendar  year  ending  December  31,  1894,  is  estimated  as  follows  (based  mainly 
upon  reports  receiyed  from  the  Staples  Coal  Company^  Tannton^  Mass.) : 


Class  of  goods. 


Cotton  and  prod  nets 

Grains  uod  forage 

Lamber  and  pr<^ncts 

Coal,  minerals,  uid  products. 
Sundries , 


Total. 


Exports. 


175,000 
200,000 


275,000 


Imports. 


$1,390,000 
1, 100, 000 

400,000 
1,900,000 

980,000 


6,270,000 


Total. 


Value. 


$1,880,000 

1, 100, 000 

475.000 

2, 100, 000 

980,000 


6,545,000 


Tons. 


8.750 

47,300 

21,000 

390,000 

10.000 


477,050 


Gain  over  last  year,  about  123,000  tons,  or  about  $1,960,000;  new  triuisportation 
companies  established  during  the  year,  none. 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Number. 


Average 
draft. 


Average 
tonnage. 


Steam  (tags) 
Sail  (freigbt) 
Barges 


400 
700 
500 


50 
200 
900 


C    10. 

IMPROVEMENT  OF  PAWTUCKET  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtucket  (or  Seekonk)  Eiver,  an  arm  of 
Providence  Eiver,  extends  from  Providence  to  Pawtucket,  a  city  which 
in  1890  had  a  population  of  about  28,000  and  extensive  manufactures, 
depending  largely  on  water  transportation.  The  mean  rise  and  fall  of 
the  tide  is  about  5  feet. 

Original  condition. — Before  improvement  the  channel  in  the  river  was 
narrow  and  had  a  ruling  depth  of  about  5  feet  at  mean  low  water. 

Between  1867  and  1882  $52,000  was  appropriated  to  dredge  the  chan- 
nel to  75  feet  width  and  7  feet  depth  at  low  water.  This  work  was  com- 
pleted in  1876. 

At  the  adoption  of  the  present  project  the  channel  was  narrow  and 
only  about  7  feet  deep. 

Plan  of  improvement. — The  present  approved  project,  that  of  1883, 
provides  for  the  deepening  of  the  river  so  as  to  secure  a  channel  of  at 
least  12  feet  depth  at  low  water,  with  100  feet  width  from  its  mouth  at 
Providence  up  to  opposite  Grant  &  Co.'s  Wharf,  at  Pawtucket,  and 
thence  12  feet  depth  with  40  feet  width  through  a  stone  ledge  for  a  short 
distance  toward  Pawtucket  Bridge;  all  at  a  total  cost  estimated  in 
1883  at  $382,600. 

A  plan  of  the  works  may  be  found  at  page  608,  Annual  Beport  of  the 
Chief  of  Engineers  for  1884,  and  page  830  of  1893. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1884,  $50,000;  1886,  $30,000;  1888,  $35,000;  1890^ 
$30,000;  1892,  $35,000;  1894,  $25,000.  Total  up  to  June  30,  1895^ 
$205,000. 

Amount  expended  and  results  to  June  30y  1894. — The  total  amount 
expended  on  the  present  project,  including  $149.28  outstanding  liabili- 
ties, up  to  June  30, 1894,  was  $169,125.79,  by  which  the  shoalest  places 
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had  been  improyed  and  .about  nine-tenths  of  the  needed  work  done, 
securing  a  channel  of  about  12  feet  depth  with  100  feet  width  up  to 
above  the  lower  wharves  of  the  city  of  Pawtucket ;  also  ledge  rock  had 
been  removed  from  about  5,000  square  feet  of  ledge  near  the  head  of 
the  river  at  Pawtucket,  increasing  the  depth  to  at  least  3.3  feet  at  low 
water  over  the  entire  ledge  and  about  4  feet  depth  over  all  except  a 
small  area  of  about  25  square  feet.  A  minor  survey  had  been  made 
and  a  new  project  submitted  and  approved  for  further  rock  excavation 
in  accordance  with  the  original  approved  project. 

Operations  during  the  j^ast  fiscal  y^r. — Value  of  United  States  plant, 
$12,392.  Including  $2,213.77  outstanding  liabilities  on  June  30, 1896, 
the  expenses  of  the  year  were  $10,645.63. 

Contract  for  removing  ledge  rock  under  the  1892  appropriation  was 
entered  into  with  Messrs.  Rogers  &  Fitzpatrick,  of  Plattsburg,  N.  Y., 
under  date  of  August  18,  approved  by  the  Chief  of  Engineers  on  August 
22,  at  $7.74  per  cubic  yard,  for  about  $9,000  to  $10,000  worth  of  work; 
work  to  be  commenced  on  or  before  August  25, 1894,  and  completed  on 
or  before  February  1, 1895;  the  time  of  commencing  work  having  been 
later  extended  to  October  1, 1894,  and  the  time  of  completion  until  Sep- 
tember 6, 1896.  Under  this  contract  actual  work  was  commenced  on 
September  12, 1894,  suspended  in  December  and  resumed  in  April,  and 
855  holes  were  drilled  in  the  ledge,  824  blasts  made,  5,761  pounds  of 
dynamite  expended,  and  about  422  cubic  yards  of  material  was  exca- 
vated, of  which  357.5  yards  was  dumped  or  otherwise  disposed  of, 
clearing  the  greater  portion  of  the  upper  section  to  a  depth  of  8  feet 
at  low  water  and  the  greater  part  of  the  lower  section  to  a  depth  of  12 
feet  at  low  water.  All  drilling  and  blasting  work  under  the  1892 
appropriation  was  practically  completed,  learving  only  a  small  part  of 
the  dredging  to  be  done.  In  August  a  project  was  approved  for  the 
expenditure  of  the  new  appropriation  of  August  17,  1894,  the  main 
work  of  dredging  and  rock  work  to  be  done  by  contract,  but  other  work 
to  be  done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 
Under  the  1894  appropriation  bids  for  ledge  rock  excavation  were 
received  and  the  contract  for  from  1,600  to  1,800  cubic  yards  entered 
into  with  Eogers  &  Fitzpatrick,  of  Plattsburg,  N.  Y.,  under  date  of 
April  4,  and  approved  by  the  Chief  of  Engineers  April  12, 1895,  at 
$7.73  per  cubic  yard;  work  to  be  commenced  by  May  1, 1895  (later 
extended  until  Juiie  1, 1895),  and  completed  by  January  1 ,  1896.  L  nder 
this  contract  actual  work  was  commenced  May  27, 1805,  and  101  holes 
were  drilled  in  the  ledge,  100  blasts  made,  and  1,460  pounds  of  dyna- 
mite expended  (completing  about  nine- tenths  of  the  drilling  and  blast- 
ing work  under  this  contract),  and  about  65  cubic  yards  of  material 
was  excavated,  clearing  about  108  feet  length  of  the  100  feet  wide  and 
12  feet  deep  channel. 

By  Department  letter  of  March  7  $2,500  was  authorized  to  be  expended 
for  extra  dredging  at  the  Central  or  Ked  Bridge  while  the  said  bridge  . 
is  being  rebuilt  by  the  city  of  Providence,  and  an  agreement  was  made 
with  E.  Brainard,  of  New  York,  to  do  this  work  at  45  cents  and  50 
cents  per  cubic  yard,  measured  in  scows,  according  to  the  place  of 
dumpage.  Under  this  agreement  work  was  commenced  oil  April  3  and 
completed  on  April  13,  when  3,352  cubic  yards  of  material  was  removed 
from  between  the  piers  of  the  bridge,  making  the  depth  of  water  20  feet 
atmean  low  water  and  largely  increasing  the  waterway  under  the  bridge. 
^  The  contract  work  was  under  the  local  charge  of  Mr.  Edward  Par- 
rish  as  assistant  engineer,  with  Messrs.  W.  K.  Harrington,  Theodore 
McMahan,  George  W.Eeed,  and  John  F. Parks  as  inspectors;  the  survey 
was  under  Mr.  J.  H.  Bostock  as  assistant  engineer.  ^^  t 
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Work  required  to  complete  the  existiiig  project. — The  work  yet  to  be 
done  is  to  straighten  the  channel  in  its  lower  half  and  to  deepen  the 
channel  through  the  ledge  to  the  full  depth  of  8  feet  and  width  of  40 
feet. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1896. — It  is 
proposed  to  apply  the  balance  of  funds  on  hand  toward  both  the 
removal  of  the  ledge  and  the  straightening  of  the  channel  in  its  lower 
portions. 

Paw  tucket  is  in  the  collection  district  of  Providence,  and  that  port  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  calendar 
year  was  $203,987.13.  The  nearest  light-house  is  Sassafras  Poimt  Light.  The  near- 
est fortifications  are  Fort  Adams,  Newport,  R.  1.^  and  the  fcrt  on  Dutch  Island, 
Rhode  Island. 

Money  statement. 

July  1, 1894,  balance  unexpended - $11,023.49 

Amount  appropriated  by  act  of  August  11,  1894 25,000.00 

36,023.49 
June  30,  1895,  amount  expended  during  fiscal  year 8,349. 79 

July  1,  1895,  balance  unexpended 27,673.70 

July!,  1895,  outstanding  liabilities $2,213.77 

July  1, 1895,  amount  covered  by  uncompleted  contracts 17, 251. 57 

19,465.34 

July  1, 1895,  balance  available 8,208.36 

{Amount  (estimated)  required  for  completion  of  existing  project 177, 500. 00 
Amount  that  can  be  profi  tably  expended  in  fiscal  vear  ending  J  one  30, 1897  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3;  1893. 


Abstract  of  proposals  opened  July  SI,  1894,  at  Newport j  E,  /.,  by  Capt  t^.  H.  Bixhy, 
U.  S,  Engineers,  for  removal  of  ledge  rock  in  the  river  at  Pawtueket,  B.  I. 

[Quantity  required,  about  ^,000  to  $10,000  worth  of  work.] 


JTo. 


Xame  and  address  of  bidder. 


Price  per 
ton. 


Bogers  &  Fitzpatrick,  Plattsburg,  N.  Y... 
Wellington  &  Johnson,  New  York,N.  Y... 

P.  Sanford  Roes,  Jersey  City,  N.J 

Johnson  &  Townsend,  Somers  Point,  N.  J. 

Thos.  A.  Scott,  New  London,  Ck>nn 

Geo.  TV.  Townsend,  Boston,  Mass 

Geo.  W.  Andrews,  Biddeford,  Me 


$7.74 
U.00 
19.00 
12.20 
9.00 
9.93 
&37 


Contract  uwarded  to  Kogers  &  Fitzpatrick  at  $7.74. 

Alstract  of  proposals  opened  March  20,  1896 y  at  Nevcport^  B.  I.,  by  Capt.  IT.  H,  Bixby, 
U,  S,  Engineers,  for  removal  of  ledge  rock  in  the  river  at  Pawtueket,  B,  I. 

[Quantity  required,  about  1,600  to  1,800  cubic  yards  of  work.] 


No. 


Name  and  address  of  bidder.  cubic^ySSd. 


Kogers  jL  Fitzpatrick,  Plattsburg,  N.  Y. 

••      -^ %  N.  ir.. 


Emory  R.  Seward,  Albany, 

Townseiid  Sc  Johnston,  Somers  Point,  N.  J. 

-     John  11.  Feuner.  Jersey  City,  N.J 

6  *  Thomas  A.  Soott,  New 'London,  Conn 

6    George  Willett  Andre\^,  Biddeford,  Me.... 


$7.73 
8.70 
9.80 
12.25 
10.90 
8.13 


Coutract  awarded  to  Rogers  &  Fitzpatrick  at  $7.73. 
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COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Pawtuoket  River,  Rhode  Island,  by  water 
during  the  calendar  year  ending  December  31, 1894,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  George  £.  Newell  and  others,  of  Pawtucket,  R.  I.) : 


Class  of  goods. 

Exports. 

Imports. 

Total. 

Value. 

Tons. 

Lumber  and  prodncts — 

$253,000 

6516,000 

28,000 

20,000 

,  29,400 

$253,000 

686,000 

20,000 

20.000 

29,400 

12,600 

r?oa1  Tnineraln  ftid  T>roductii.....^..........r., ,,,,,,. 

158  000 

Fertiliters....'. 

$1,000 

7.0OO 

Paving  stone • 

1,500 

SiindruMi   rAniAsi.  Atfl _ _ 

4,350 

Total 

1,000 

966,400 

967,400 

183  450 

Compared  with  last  year  there  is  a  slight  loss ;  new  transportation  companies  estab- 
lished during  the  year,  none. 

The  vessels  entering;  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Number. 


Average 
draft. 


Average 
tonnage. 


Steam: 

Freight  mainly 

Passenger  mainly — 

Tugs 

Miscellaneous 

Sail: 

Freight 

Pleasure  boats,  large. 


207 
305 
455 
90 

159 
14 


Ftei. 


10 
8 
7 
5 


TVM. 

500 
100 
80 
50 

350 

100 


C  II. 

IMPROVEMENT  OF  PROVIDENCE  RIVER  AND  NARRAGANSETT  BAY, 

RHODE  ISLAND. 

Providence  Eiver  is  an  estnary  of  Narragansett  Bay.  The  object  of 
its  improvement  is  to  famish  a  wide  and  deep  channel  for  Eoropean 
and  coastwise  commerce  from  the  ocean  to  Providence,  a  city  which 
had  in  1890  about  132,000  inhabitants,  being  twenty- fifth  in  size  of  the 
cities  of  the  United  States,  a  city  largely  engaged  in  manufactures,  and 
also  a  port  of  entry  for  an  extensive  region  of  country,  to  which  it  is 
connected  by  railroads.    The  mean  rise  and  fall  of  the  tide  is  4.7  feet. 

Original  condition, — Before  the  improvement  of  the  river  was  com- 
menced, in  1853,  many  shoals  obstructed  navigation,  and  at  one  point 
in  the  channel,  a  place  called  The  Crook,  the  available  low- water  depth 
was  but  4  J  feet. 

Between  1852  and  1873,  $56,500  was  appropriated  to  secure  depths 
of  first  9  and  then  12  feet  at  low  water.    This  work  was  finished  in  1873. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to 
12  feet  depth,  and  the  anchorage  areas  were  much  too  small  and  shallow 
for  the  craft  seeking  them. 

Tlan  of  improvement — The  present  approved  project,  that  of  1878,  as 
modified  in  1882,  provides  for  the  deepening  of  the  river  and  the  deep- 
ening and  widening  of  its  anchorage  basins,  so  as  to  secure  a  channel 
of  at  least  25  feet  depth  at  low  water  with  300  feet  width  from  the  deep 
water  of  Narragansett  Bay  up  to  Providence,  K.  I.,  and  so  as  to  secure 
from  Fox  to  Field  Point  anchorage  basins  of  20  feet  depth  with  600  feet 
width,  18  feet  depth  with  725  feet  width,  12  feet  depth  with  940  feet 
width,  and  6  feet  depth  with  1,060  feet  width,  all  at  a  total  cost  esti- 
mated in  1882  at  $675,000. 
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A  plan  of  the  works  may  be  found  at  page  622,  Annual  Report  of 
the  Chief  of  Engineers  for  1884,  and  page  830  of  1893;  and  further 
special  information  at  page  235  of  1878  and  page  557  of  1882. 

The  25-foot  channel  has  been  laid  out  in  straight  reaches  (with  enlarge- 
ments at  the  angles),  with  a  view  to  their  being  lighted  later  if  it  should 
be  found  necessary,  by  range  or  leading  lights,  such  as  are  used  in 
similar  cases  in  Chesapeake  Bay,  Delaware  Eiver,  and  other  localities. 

A^ppropriaiiona. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1878,  $50,0005  1879,  $60,000;  1880,  $60,000;  1881, 
$00,000;  1882,  $125,000;  1884,  $85,000;  1886,  $30,000;  1888,  $40,000: 
1890,  $50,000;  1892,  $50,000;  1894,  $17,500.  Total  up  to  June  30. 1895', 
$627,500. 

Amount  expended  a/nd  results  to  Jun^  30^  1894. — The  total  amount 
expended  on  the  present  project  (including  $1,102.49  outstanding  liabili- 
ties) up  to  June  30, 1894,  was  $608,559.45,  by  which  all  the  channel  and 
anchorage  areas  had  been  dredged  once  to  full  widths  and  depths,  the 
25-foot  depth  channel,  however,  now  needing  redredging.  A  channel 
survey  had  been  made  from  the  mouth  of  Pawtucket  (Seekonk)  River,  at 
Fox  Point,  down  to  and  including  the  Pawtuxet  Keach,  at  Sabine  Point. 

Operations  during  the  past  fiscal  year, — Value  of  United  States  plant, 
$21,631.  Including  $77.39  outstanding  liabilities  on  June  30, 1895,  the 
expenses  of  the  year  were  $1,634. 

In  August,  a  project  was  approved  for  the  expenditure  of  the  new 
appropriation  of  August  17, 1894 ;  the  main  work  of  dredging  to  be  done 
by  contract,  but  other  work  to  be  done  by  hired  labor  and  the  purchase 
of  materials  in  open  market.  Under  this  appropriation,  bids  for  dredg- 
ing were  opened  and  the  contract  for  about  $11,000  worth  of  work  was 
entered  into  with  Messrs.  il.  G.  &  J.  S.  Packard,  of  New  York',  under 
date  of  March  30,  approved  by  the  Chief  of  Engineers,  April  12, 1895, 
at  15  cents  per  cubic  yard;  work  to  be  commenced  by  July  1  (later 
extended  to  July  15)  and  completed  by  December  1, 1895. 

This  work  was  under  the  local  charge  of  Mr.  E.  Parrish,  as  assistant 
engineer. 

Work  required  to  compl-ete  the  existbig  project, — There  is  required  for 
the  completion  of  the  existing  project  the  redredging  of  portions  of  the 
25-foot  depth  channel. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1896, — It  is 
proposed  to  complete  the  project. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  -port  of 
entry.  The  amount  of  revenne  collected  at  Providence  in  the  last  calendar  year  was 
$203,987.13.  The  nearest  light-houses  are  the  six  light-houses  in  Providence  River. 
The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  R.  I. 

Money  statement. 

July  1,1894,  balance  unexpended $2,543.04 

Amount  appropriated'  by  act  of  August  17,  1894 1 17, 500. 00 

20,043.04 
June  30, 1895,  amount  expended  during  fiscal  year 2, 659. 10 

July  1, 1895,  balance  unexpended 17.383.94 

July  1, 1895,  outstanding  liabilities $77.39 

July  1, 1895,  amount  covered  by  uncompleted  contracts 11, 000. 00 

11,077.39 

July  1, 1895,  balance  available 6,306.55 

(Amount  (estimated)  required  for  completion  of  existing  project 47, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  47, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  5  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893.^  j 
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Abstract  of  praposaU  opened  March  20, 1895,  at  Newport,  R.  /.,  hy  Capt,  W.  H.  Bixhy, 
V.  S,  Engineers,  for  dredging  in  the  river  at  Providence,  R.  I. 

[Quantity  required,  about  $11,000  trorth  of  work.] 


No. 


Kame  and  address  of  bidder. 


Price  per 
cubic  yard 
iu  connec- 
tion -with 
other  work. 


R.  G.  &  J.  S.  Packard,  New  York.. 
John  H.  Fenner,  Jersey  City,  N.J. 


*  With  Green  Jacket  Shoal. 
Contract  awarded  to  B.  G.  &  J.  S.  Packard,  at  15  cents. 


COMMERCIAL  STATISTICS. 


Cents. 


►15 
18 


The  couimerce  arriving  and  leaving  Providence  River,  Rhode  Island,  by  water 
dnring  the  calendar  year  ending  December  31,  1894,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Mr.  F.  P.  Little,  secretary  of  the  board  of  trade, 
Providence,  R.  I.)  • 


Class  of  goods. 


Cotton  and  products 

Dry  stuffs,  eto 

Salt 

Lumber,  lime,  and  products . . 
Coal,  minerals,  and  products . 

Fertilisers 

General  merchandise 

Sundries 


Total. 


Exports.       Imports. 


^20,000 


7,000 

40,000 

12, 000, 000 

7,500 


12, 074, 500 


$130,000 

45,000 

8,000 

524, 000 

4,200,000 

20,000 

14, 000, 000 

7.500 


18, 934, 500 


Total. 


Value. 


$150,  UUU 

45,000 

8,000 

524.000 

4, 207, 000 

60,000 

26, 000. 000 

15.000 


31,009,000 


Tons. 


700 
2,000 
5,000 
60,000 
1,051,000 
2,000 
521,000 
2.000 


1, 643, 700 


Gain  over  last  year,  about  470,000  tons ;  new  transportation  companies  established 
during  the  year,  none  reported. 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam : 

Freight  and  passenger. 

Freight  mainly 

Passenger  mainly 

Fishing 

Tugs 

Pleasure  boats 

SaU: 

Freight 

Pleasure  boats,  large.. 

Pleasure  boats,  small.. 
Barges,  freight 


Number. 


Average    Average 
draft.    { tonnage. 


1,000  , 
1,400  I 
1,000  . 

600 
Q.OOO  , 
1,500 


Feet. 

18 
20 
7 
3 
7 
5 


3,000 

15 

300 

7 

2,000 

3 

800 

15 

Tons. 
450 
60O 
300 

10 
150 

50 

400 

40 

7 

1,000 
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C  12. 

IMPROVMENT  OF  GREEN  JACKET  SHOAL,  PROVIDENCE,  R.  I. 

Green  Jacket  Shoal  is  that  part  of  Providence  Eiver  which  lies  off 
the  wharves  on  the  south  front  of  the  city  of  Providence,  being  an 
important  part  of  the  harbor  for  anchorage  purposes. 

Origi7ial  condition. — ^That  part  of  the  harbor  in  which  the  shoal  is 
located  is  about  2,000  feet  long  by  from  600  to  1,200  feet  wide;  and  of 
this  area  the  shoal  occupied  about  30  acres,  that  part  of  it  which  was 
included  between  the  15-foot  curves  measuring  about  18  acres.  There 
were  channels  on  either  side  of  the  shoal,  between  it  and  the  harbor 
lines,  having  at  mean  low  water  a  width  of  300  feet  and  a  depth  of  20 
feet  on  the  north  side,  and  a  width  varying  from  50  to  100  feet  and  a 
depth  of  about  15  feet  on  the  south  side.  The  water  on  the  summit  of 
the  shoal  was  only  1  foot  deep. 

Plan  of  improvement. — ^The  present  approved  project,  that  of  1886, 
provides  for  the  removal  to  25  feet  depth  at  low  water  of  a  middle- 
ground  shoal  of  about  30  acres  area  in  Providence  Eiver  opposite  the 
city,  no  portion  of  the  shoal  within  200  feet  from  the  harbor  lines  of  the 
city  to  be  removed  by  the  General  Government;  all  at  a  total  cost  esti- 
mated in  18&5  at  $112,346. 

A  plan  of  the  works  may  be  found  at  page  598,  Annual  Beport  of  the 
Chii-f  of  Engineers  for  1885,  and  pages  830  and  832  of  1893. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1886,  $26,250;  1888,  $28,000;  1890,  $25,000;  1892, 
$10,000;  1894,  $7,500.    Total  up  to  June  30, 1895,  $96,250. 

Amount  expended  and  results  to  June  30^  1894. — The  total  amount 
expended  on  the  present  project  (including  $18.66  outstanding  liabili- 
ties) up  to  June  30, 1894,  was  $88,785.68,  by  which  20  acres  (out  of  the 
original  30)  had  been  dredged  to  25  feet  depth;  and  a  16-foot  depth  had 
been  secured  over  the  remaining  central  and  largest  portion  of  the  shoal, 
in  addition  to  a  20-foot  depth  in  the  main  channel,  making  an  important 
addition  to  the  anchorage  facilities  of  the  harbor. 

Operations  during  the  past  fiscal  year. — Value  of  United  States  plant, 
$7,033.  Including  $70.97  of  outstanding  liabilities  on  June  30,  1895, 
the  expenses  of  the  year  were  $667.76. 

In  August  a  project  was  approved  for  the  expenditure  of  the  new 
appropriation  of  August  17, 1894,  the  main  work  of  dredging  to  be  done 
by  contract,  but  other  work  to  be  done  by  hired  labor,  and  the  purchase 
of  materials  in  open  market.  Under  this  appropriation  bids  for  dredg- 
ing were  opened,  and  the  contract  for  about  $5,500  worth  of  work  was 
entered  into  with  Messrs.  E.  G.  &  J.  S.  Packard,  of  New  York,  under 
date  of  March  30,  approved  by  the  Chief  of  Engineers  April  12, 1895, 
at  15  cents  per  cubic  yard,  work  to  be  commenced  by  July  1  (later 
extended  to  July  15)  and  completed  by  December  1,  1895. 

The  contract  work  was  under  the  local  charge  of  ]VIr.  E.  Parrish  as 
assistant  engineer. 

Work  required  to  complete  the  existing  project. — ^The  work  required  to 
complete  the  existing  project  is  the  further  deepening  of  the  entire  area 
to  its  full  depth  of  25  feet. 

Operations  contemplated  for  the  fiscal  year  ending  June  30j  lti96. — It  is 
proposed  to  complete  the  project. 

Green  Jacket  Shoal  is  in  the  coUection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  during  the  last  calendar  year 
was  $203,987.13.  The  nearest  light-houses  are  the  six  light-houses  in  Providence 
River.  The  nearest  fortltioations  are  Fort  Adams,  R.  I.,  and  the  fort  on  Dutch  Island, 
Rhode  Island. 
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Money  statement 

July  1, 1894,  balance  nnexpanded $482.98 

Amoant  appropriated  by  act  of  August  17,  1894 7,500.00 

7,982.98 

June  30,  1895,  amount  expended  during  fiscal  year 625. 45 

•  — — — — ^_- 

July  1,1895,  balance  unexpended 7,357.53 

July  1, 1895,  outstanding  liabilities $70. 97 

July  1, 1895,  amount  covered  by  uncompleted  contracts 5, 500. 00 

5,570.97 

July  1, 1895,  balance  available 1,786.56 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 596. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  80, 1897  15, 596. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abeiract  of  proposals  opened  March  SO,  1895,  at  Newport,  B,  I,,  by  Capt,  W.  B,  Bixhy, 
U,  S.  Engineers,  for  dredging  at  Green  Jacket  Shoal  in  the  harbor  at  Providence,  JR.  I. 

[Quantity  required,  about  $5,500  worth  of  work.] 


No. 


Kame  and  address  of  bidder. 


Price  per 
Gubio  yard 
in  connec* 
tion  with 
other  work. 


John  H.  Fenner,  Jersey  City,  N.  J. 
K.  G.  &  J.  S.  Packard,  New  York.. 


Cents. 


"IS 


*  With  Providence. 
Contract  awarded  to  B.  G.  &  J.  S.  Packard  at  15  cents. 


C  13. 

IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

Newport  Harbor  is  at  the  main  entrance  to  Narragansett  Bay.  This 
bay  during  the  entire  year  offers  an  easily  accessible  harbor  of  refuge 
for  our  European  and  coastwise  commerce  quite  equal  in  almost  every 
respect  to  any  harbor  on  this  coast.  Newport  Harbor,  lying  at  the  east- 
ern entrance  to  this  bay  and  forming  a  part  of  it,  has  been  used  by 
vessels  from  very  early  times  on  account  of  its  a<jce8sibility  and  well- 
sheltered  location. 

The  objects  of  the  improvement  are  to  widen  and  deepen  the  south- 
ern (the  main)  entrance  to  the  harbor  and  to  enlarge  its  capacity  for 
vessels  seeking  refuge  in  storms  by  increasing  the  area  and  depth  of 
the  anchorage  within  it.  The  mean  rise  and  fall  of  the  tide  is  about 
3f  feet. 

Original  condition, -^BefoTe  improvement  the  capacity  of  the  inner 
harbor  was  limited  by  shoals,  and  it  was  not  sufficient  for  the  vessels 
seeking  it  for  refuge.  The  southern  (the  main)  entrance  was  obstructed 
by  a  bar  which  stretched  out  from  Goat  Island  and  the  northern  entrance, 
near  Kose  Island,  by  a  sharp  rocky  spit,  and  the  general  business 
wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels  draw- 
ing more  than  8  feet. 
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Between  1873  and  1875,  $28,500  was  appropriated  to  dredge  a  12-foot 
channel  up  to  the  city  wharves  and  build  a  small  jetty  to  arrest  the 
flow  of  sand  into  the  main  channel  and  harbor,  and  to  protect  the  west- 
ern face  of  Goat  Island.  (See  p.  29  of  Annual  Report  of  1873.)  This 
work  was  completed  in  1876. 

At  the  adoption  of  the  present  project  this  harbor  was  limited  to  12 
feet  depth  at  low  water,  and  its  anchorage  area  too  small  for  the  craft 
seeking  harborage  at  this  place  during  the  summer  and  all  the  year 
during  storms. 

Flan  of  improvement — The  preseut  approved  project,  that  of  1880,  as 
mpdified  in  1882, 1883, 1884, 1890,  and  1895,  provides  for  the  widenmg 
and  deepening  of  the  channel  from  Karragansett  Bay  into  Ifewport,  so 
as  to  secure  15  feet  deptti  at  low  water,  with  at  least  750  feet  width; 
for  the  exteusion  of  the  13-foot-depth  and  10-foot-depth  anchorage 
basins ;  for  the  partial  cutting  off  of  the  shoal  spit  at  the  southern  end  of 
Goat  Island,  and  for  the  construction  of  jetties  on  the  western  shore 
of  Goat  Island,  so  as  to  protect  the  end  of  this  island  from  erosion,  and 
to  prevent  the  drift  of  sand,  etc.,  around  the  island  into  the  adjacent 
parts  of  the  channel  and  harbor  and  for  the  removal  of  "  Spindle  Rock," 
a  sharp  rocky  spit  near  Rose  Island ;  all  at  a  total  cost  estimated  in 
1895  at  $206,200. 

A  i)lan  of  the  work  may  be  found  at  page  604,  Annual  Rei)ort  of  the 
Chief  of  Engineers  for  1885,  and  page  838  of  1893;  and  further  details 
at  page  562  of  1881,  page  561  of  1882,  page  494  of  1883,  page  624  of 
1884,  page  736  of  1891,  and  page  627  of  1892. 

Appropriations. — Ux)on  the  present  project  appropriations  have  been 
made  as  follows:  1881,  $25,000:  1882,  $20,000;  1884,  $20,000;  1886, 
$15,000;  1888,  $12,000;  1890,  $12,500;  1892,  $25,000;  1894,  $7,500. 
Total  up  to  June  30, 1895,  $137,000. 

Amount  expended  and  results  to  June  30^  1894. — ^The  total  amount 
expended  on  the  present  project  (including  $32.28  outstanding  liabil- 
ities) up  to  June  30, 1894,  was  $127,591.35,  by  which  the  15.foot-depth 
channels  and  13  foot-depth  anchorage  basins  had  been  dredged,  t]ie 
shoal  spit  at  the  southern  end  of  the  island  had  been  cut  off,  and  one 
jetty,  133  feet  long,  had  been  built  westward  from  Goat  Island.  The 
old  pile  dolphin  marking  the  former  end  of  the  spit  had  been  removed 
and  a  new  pile  dolphin  built  to  mark  the  new  end  of  this  island.  An 
electric  light  is  now  maintained  on  this  dolphin  by  means  of  the  electric 
plant  of  the  United  States  naval  torpedo  station. 

Operations  during  the  past  fiscal  year. — Value  of  United  States  plant, 
$2,473.  Including  $54.73  outstanding  liabilities  on  June  30, 1895,  the 
expenses  of  the  year  were  $1,423.94. 

The  remaining  small  amount  of  dredging  opposite  the  (xoat  Island 
spit,  under  the  1892  appropriation,  was  done  in  October  by  the  Govern- 
ment plant,  2,000  cubic  yards  of  mud,  sand,  and  gravel  being  removed 
to  a  depth  of  15  feet  at  low  water  from  the  several  small  shoal  sjwts  in 
the  harbor,  completing  all  dredging  under  the  1892  appropriations.  In 
August  a  project  was  approved  for  the  expenditure  of  the  new  appro- 
priation of  August  17, 1894;  the  main  work  of  dredging  and  removal 
of  Spindle  Rock  to  be  done  by  contract,  but  other  work  to  be  done  by 
hired  labor  and  the  purchase  of  materials  in  open  market.  A  survey 
was  made  in  September  and  October,  to  ascertain  the  extent,  etc.,  of 
the  Spindle  Rock  obstruction.  A  subproject,  based  on  the  recent  sur- 
vey, for  removal  of  this  obstruction  was  submitted,  and  approved  in 
May,  and  bids  (to  be  opened  in  July)  were  solicited  for  ledge  rock 
removal  under  the  1894  appropriation. 


Digitized  by  VjOOQlC 


■»  ,_, 


Digitized  by  VjOOQlC 


IdOdMlN 


Digitized  by 


Google" 


Digitized  by  VjOOQlC 


APPENDIX  C — ^EEPORT  OF  CAPTAIN  BIXBY. 


685 


This  work  was  under  the  local  charge  of  Mr.  Edward  Parriah,  as 
assistant  engineer,  and  the  survey  was  under  Mr.  J.  H.  Eostock,  as 
assistant  engineer. 

Work  required  to  complete  the  existing  project — The  work  required  to 
complete  the  existing  project  is  the  excavation  of  the  10-foot  anchorage 
area  within  the  harbor  and  the  building  of  additional  jetties  outside  of 
Goat  Island,  whenever  they  may  be  required  to  arrest  the  drift  of  lit- 
toral sand  and  gravel  into  the  harbor  entrance,  and  the  removal  of  the 
obstructing  portions  of  Spindle  Itock. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1896. — It 
is  proposed  to  remove  a  portion  of  ''  Spindle  Eock." 

Newport  is  in  the  collection  district  of  Newport,  and  is  a  port  of  entry.  The 
amount  of  reveuae  collected  at  Newport  in  the  last  calendar  year  was  $450.70.  The 
nearest  light-houses  are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The  nearest 
fortiiioation  is  Fort  Adams,  Newport,  B.  I. 

Money  statement. 

July  1, 1894,  balance  unexpended $1, 940.9S 

Amount  appropriated  by  act  of  August  17, 1894 7,500.00 

9,440.93 
June  30, 1895,  amount  expended  during  fiscal  year 1, 401. 49 

July  1, 1895,  balance  nne^ended 8,039.44 

July  1,  1895,  outstanding  liabilitiea 54.73 

July  1,1895, balance  available 7,984.71 

(Amount  (estimated)  required  for  completion  of  existing  project G9, 20O.  00 
Amount  that  can  be  proh  tably  expended  in  fiscal  year  ending  June  30, 1897    09, 200. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Newport  Harbor,  Rhode  Island,  by  water  dur* 
ing  the  calendar  year  ending  December  31,  1894,  is  estimated  as  follows  (based 
mainly  upon  reports  received  jfrom  Martin  H.  Ball,  deputy  collector  of  customs,  and 
many  other  citizens  of  Newport,  H.  I.): 


Class  of  goods. 


Cotton  and  produota 

TobMoo 

Grains  and  forage 

Vegetables  and  track 

Live  stock  and  prodaots 

Fish,  oysters,  etc 

l^aval  stores 

Lumber  and  mtidaets 

Coal,  minerals,  and  products. 

Fertilisers 

Oeneral  merchandise 

Sundries 


Total. 


Exports. 


$15,000 


350,000 
100,000 


486,000 


Imports. 


$30,000 
50,000 
25,000 
50,000 

144,000 
41,000 
24,000 

300,800 

460.000 

5,500 

[,000,000 

200,000 


2, 330, 300 


Total. 


Value. 


Tons. 


$30,000 
50,000 
25,000 
50,000 

144,000 
56,000 
24,000 

300,800 

460,000 

5,500 

1, 350, 000 

300,000 


2, 705, 300 


150 

50 

1,000 

600 

2,400 

8,000 

80 

18,260 

75,000 

125 

15,000 

3,000~ 


118,665 


Compared  with  last  year,  there  is  a  slight  loss  in  commerce;  new  transportation 
companies  established  during  the  year,  none. 
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The  vessels  entering  and  leaving  this  waterway  are  as  foUows  (each  entrance 
and  departure  together  being  counted  as  one.) : 


Character  or  class  of  service. 


Steam: 

Freight  and  passenj^er. 

Freight  mainly 

Passenger  niainlv 

Fishing 


Tugs. 


Pleasure  boats . 
Sail: 


Freight  . 
ihln, 


Fishing  boats 

Pleasure  boats,  large. 
Pleasure  boats,  small. 
Barges: 

Freight 


Number. 

Average 
draft. 

Feet. 

12 
10 
8 

7 
7 
7 

Average 
tonnage. 

1,200 
300 

3,600 
100 
500 

1,000 

Tom. 

1,500 

1,000 

500 

350 

80 

100 

1,000 

600 

1,000 

2,500 

10 
6 

4 
2 

150 
15 
6 
3 

200 

12 

250 

C  14. 
HARBOR  OF  REFUGE  AT  POINT  JUDITH,  RHODE  ISLAND. 

Point  Judith  is  the  southeastern  extremity  of  South  Kingston,  R.  i., 
and  marks  the  southwestern  entrance  to  Narragansett  Bay. 

Original  condition, — Its  shores  are  covered  with  bowlders,  and  a  num- 
ber of  wrecks  are  scattered  along  the  beach  on  each  side  of  the  point.  A 
long  ledge,  known  as  Squid  Ledge,  about  1^  miles  west  of  the  point, 
extends  for  nearly  a  mile  in  a  south  by  easterly  direction. 

At  the  adoption  of  the  present  project  this  point  was  a  specially 
dangerous  place  for  boats  and  tows  to  pass  during  storms  and  even 
ordinarily  bad  weather. 

Plan  of  improvement,— *The  present  approved  project,  that  of  1889, 
provides  for  the  construction  of  a  national  harbor  of  refuge  nearly  a 
mile  square  at  this  point  by  means  of  stone  breakwaters  built  partly 
on  Squid  Ledge  and  planned  so  as  to  give  protection  against  easterly, 
southerly,  and  westerly  storms,  the  mainland  itself  forming  a  protec- 
tion on  the  north;  all  at  a  total  cost  estimated  in  1889  at  $1,250,000. 

By  the  act  of  July  13, 1892,  authority  was  given  to  the  Secretary  of 
War  to  make  contracts  for  the  completion  of  the  project  on  the  basis 
of  the  above-estimat/Cd  total  cost,  the  work  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law. 

A  description  of  the  works  may  be  found  at  page  595,  Annual  Report 
of  the  Chief  of  Engineers  for  1890,  and  a  general  plan  of  the  same  in 
House  Ex.  Doc.  No.  G6,  Fifty-first  Congress,  first  session,  and  pagia  840 
of  1893. 

Appropriations. — Upon  the  present  projects  appropriations  have  been 
made  as  follows:  1890,  $75,000;  1892,  $75,000;  1893,  $100,000;  1894, 
$100,000;  1895,  $300,000.    Total  up  to  June  30, 1895,  $650,000. 

Amount  expended  and  results  to  June  30j  1894, — The  total  amount 
expended  on  the  present  project  ^including  $35,482.28  outstanding  lia- 
bilities) up  to  June  30, 1894,  was  $198,752.46,  by  which  the  breakwater 
had  been  commenced  at  its  center,  extended  to  a  total  length  of  about 
3,000  feet  on  the  bottom,  and  about  1,000  feet  length  raised  to  about 
low- water  level,  and  a  beacon  light  established  thereon. 

Operatimis  during  the  past  fiscal  year, — Value  of  United  States  plant, 
$12,081.  Including  $77,626.44  outstanding  liabilities  on  June  30, 1895, 
the  expenses  of  the  year  were  $252,510.96. 

In  August  a  subproject  was  approved  for  the  expenditure  of  the  new 
appropriation  ($100,000)  of  August  18,1894,  and  in  March  a  subproject 

Digitized  by  LjOOQi€ 


Digitized  by  VjOOQlC 


APPENDIX   C — REPORT   OF   CAPTAIN   BIXBY. 


687 


was  approved  for  the  expenditare  of  the  new  appropriation  ($300,000) 
of  March  2, 1895;  the  main  stonework  to  be  done  by  contract,  but  other 
work  to  be  done  by  hired  labor  and  the  purchase  of  materials  in  open 
market.  Stonework  in  progress  at  the  commencement  of  year  under 
the  1893  appropriation  was  continued  by  the  contractor  until  Novem- 
ber 20  (when  both  the  1893  and  1894  appropriations  were  exhausted) 
and  was  resumed  on  April  8  under  the  1895  appropriation,  and  193,087 
tons  of  stone  were  towed  to  the  place  of  work  and  placed  on  the  two 
wings  of  the  breakwater  near  the  beacon,  making  286,026  tons  in  all 
under  this  contract;  thereby  extending  the  break  water  to  a  total  length 
of  about  5,000  feet  on  the  bottom,  about  2,600  feet  length  to  low-water 
level,  and  about  700  feet  length  to  above  low-water  level. 

This  work  was  under  the  local  charge  of  Mr.  Edward  Parrish  as 
assistant  engineer,  with  Mr.  John  A.  Dill  and  Mr.  Lawrence  L.  Gail- 
lard  as  inspectors. 

Woric  required  to  complete  the  existing  project — The  work  required  to 
complete  the  existing  project  is  the  extension  of  the  breakwater. 

Operations  contemplated  for  the  fiscal  year  ending  June  30 j  1896. — It  is 
proposed  to  apply  the  balance  on  hand  and  the  next  appropriation  to 
continuing  the  construction  of  the  breakwaters. 

Point  Judith  is  in  the  coUeotion  district  of  Newport,  which  is  a  port  of  entry. 
The  amount  of  revenue  coUected  at  Newport  in  the  last  calendar  year  was  $450.70. 
The  nearest  light-house  is  Point  Judith  Light.  The  nearest  fortification  is  the  fort 
on  Dutch  Island,  Bhode  Island. 

Money  statement 

July  1, 1894,  balance  unexpended $86,729.82 

Amount  appropriated  by  sundry  civil  act  approved  August  18.  1894 100, 000. 00 

Amount  appropriated  by  sundry  civ^l  act  approved  March  2, 1895 300, 000. 00 

486,729.82 
June  30, 1895,  amount  expended  during  fiscal  year 210,366.80 

July  1, 1895,  balance  unexpended 276,363.02 

July  1, 1895,  outstanding  liabilities $77,626.44 

July  1, 1895,  amount  covered  by  uncompleted  contracts 140, 244. 46 

217,870.90 

July  1, 1895,  balance  available 58,492.12 

{Amount  (estimated)  required  for  completion  of  existing  project 660, 000.00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1897  600, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


The  number  of  vesselspassing  Point  Judith,  Rhode  Island,  during  the  calendar  year 
ending  December  31, 1894,  is  estimated  as  follows : 


Chantoter  or  elass  of  service. 


Steamers  (freight,  fish,  and  patsenfcen) 

Yachts  (steam  and  aail) 

Schooners  (2,  3,  and  4  masts) 

Ships  (barks  and  barkentines) 

Brigs  and  brigantines 

Sloops 

Barges ; 

XoUl ^ 


Kamber. 


12,000 

7,000 

34,000 

200 

200 

2,000 

9,000 


65,000 


Averag^e 
approxi- 
mate 
tonnage. 


Orou  tont. 
500 
100 

eoo 

900 
300 
20 
300 


Total  ton- 
nage. 


Chrou  tont, 

6,000,000 

700,000 

20,400,000 

180,000 

60,000 

40,000 

2,880,000 


30,260,000 
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C  15. 

IMPROVEMENT  OF  ENTRANCE  TO  POINT  JUDITH  POND,  RHODE  ISLAND. 

PoiBt  Judith  Pond  is  a  shallow  salt  pond,  lying  in  rear  of  the  sandy 
beach  of  the  Rhode  Island  shore,  just  west  of  Point  Judith. 

The  improvement  desired  at  this  place  by  the  people  of  the  neighbor- 
hood is  the  reopening  of  an  old  entrance  long  ago  closed  by  the  ocean 
storms. 

The  present  entrance  to  this  pond  is  very  shallow  (less  than  3  feet), 
crooked  9  and  variable  in  location,  and  lies  about  a  mile  to  the  westward 
of  the  former  entrance  (now  closed),  where  the  improvement  is  desired. 

Flan  of  improvement — There  is  at  present  no  approved  project  for 
this  work,  it  having  been  reported  as  not  worthy  of  improvement  in  1873 
by  General  Warren  (pp.  286-289,  Part  II,  Annual  Report  of  the  Chief 
of  Engineers  for  1874,  and  House  Ex.  Doc.  No.  84,  Forty-third  Con- 
gress, first  session  )y  and  also  in  1888  by  M^jor  Livermore  (pp.  642-643, 
Annual  Report  for  1889),  and  also  in  1893  by  (Japtain  Bixby  (see  pp. 
841  and  879,  Annual  Report  for  1893).  The  appropriation  for  1894 
orders  that  all  money  so  far  appropriated  shall  be  UBed  in  improving  the 
former  entrance  to  said  pond. 

Appropriations. — Two  appropriations  have  been  made  for  this  work — 
that  of  1892  for  $7,500  and  of  1894  for  $2,500;  total,  $10,000. 

Amount  expended  and  results  to  June  30j  1894. — ^The  total  amount 
expended  on  this  work  up  to  June  30, 1894,  was  $152.62.  No  field  work 
had  yet  been  done  except  in  the  way  of  exaniination.  The  locality  had 
been  inspected.  A  special  report  had  been*  submitted  on  January  24, 
1893,  as  to  the  advisability  of  adopting  a  new  location  for  the  pond 
entrance.  There  were  no  funds  available  for  work,  all  preceding  appro- 
priations having  been  turned  into  the  Treasury  because  of  the  apparent 
nnworthiness  of  the  work. 

Operations  during  the  past  fiscal  year, — ^Value  of  the  United  States 
plant,  $30.  Including  $130.62  of  outstanding  liabilities  the  expenses 
of  the  year  were  $325.59. 

In  August  a  project  was  approved  for  work  under  the  new  appropria- 
tion of  August  17, 1894  (and  former  appropriations  as  provided  for  in 
the  1894  appropriation  bill),  so  far  as  to  include  a  survey,  with  detailed 
project  and  estimate,  work  to  be  done  by  hired  labor  and  the  purchase 
of  materials  in  open  market.  The  survey  was  made  in  May  and  June 
and  the  detailed  project  and  estimate  was  submitted  tor  the  action  of 
the  War  Department. 

This  work  was  in  the  local  charge  of  Mr.  J.  H.  Rostock,  as  assistant 
engineer. 

Point  Judith  Pond  is  in  the  collection  district  of  Newport,  which  is  a  port  of 
entry.  The  amonnt  of  revenue  collected  at  Newport  in  the  last  calendar  year  was 
$450.70.  The  nearest  li^ht-honse  is  Point  Judith  Light.  The  nearest  fortiixcation  is 
the  fort  on  Dutch  Island,  Rhode  Island. 

Money  statement. 

July  1, 1894,  balance  unexpended $7,347.38 

Amount  appropriated  by  act  of  Aufl;ust  17,  1894 2,500.00 

9,»47.38 
June  30,  1895,  amount  expended  during  fiscal  year.. 194.97 

July  1,1895,  balance  unexpended 9,652.41 

July  1, 1895,  outstanding  riabiiities 130.62 

July  1, 1895>  balance  available _ _._, ...^-^^    9,521.79 
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report  of  lieut.  william  w.  karts,  corps  of  engineers. 

United  States  Engineer  Office, 

Newportj  R.  I.,  July  2^  1895. 

General  :  lu  accordance  with  the  provisions  of  the  letter  from  your 
office,  dated  August  27, 1  have  the  honor  to  submit  herewith  a  report 
upon  a  survey  of  the  former  entrance  to  Point  Judith  Pond,  with  a 
detailed  project  for  its  improvement  as  provided  for  by  the  river  and 
harbor  act  of  August  17, 1894. 

Description. — ^Point  Judith,  a  long,  sharp,  rocky  headland,  is  at  the 
southern  extremity  of  the  Narragansett  shore  of  Rhode  Island,  and 
extends  southward  into  the  Atlantic  Ocean,  where  it  lies  very  much 
exposed  to  all  the  severe  southerly  storms  of  this  region.  To  the  south- 
west of  this  point  the  Government  is  now  constructing  an  expensive 
harbor  of  refuge,  to  be  used  by  vessels  caught  by  southerly  storms  in 
this  dangerous  vicinity.  Behind  this  breakwater  and  about  a  mile 
westward  from  Point  Judith  lies  Point  Judith  Pond,  a  large  shallow 
inland  lake^  well  interspersed  with  various  sized  islands.  This  pond  is 
triangular  m  general  shape  with  its  base  of  about  1.25  miles  approxi- 
mately parallel  to  the  ocean,  and  with  its  apex  near  Wakefield,  about 
4  miles  farther  north.  The  entire  are^a  of  this  pond  is  about  1,800  acres, 
of  which  less  than  one-third  is  over  6  feet  depth,  and  much  less  than  one- 
tenth  is  over  10  feet  depth,  the  deeper  portions  being  in  the  shape  of 
long  narrow  strips  running  in  a  general  northerly  and  southerly  direc- 
tion between  the  islands  in  its  middle  portions.  Near  Wakefield  and 
near  the  ocean  the  depths  for  long  distances  are  less  than  3  feet.  But 
the  pond  level,  which  remains  practically  the  same  during  high  and  low 
tide  in  the  ocean,  is  shown  by  tlie  recent  survey  (corroborated  in  gen- 
eral by  former  surveys)  to  be  about  2.5  feet  above  ocean  low  water,  so 
that  if  a  deep  channel  were  cut  from  the  ocean  to  the  pond,  the  pres- 
ent depths  in  the  pond  and  its  areas  of  deep  water  would  probably  be 
much  diminished.  This  pond  is  separated  from  the  ocean  on  the  south 
by  a  sand  and  gravel  beach  of  about  1,000  to  3,800  feet  width,  througli 
which,  at  the  southwestern  corner  of  the  pond,  there  now  runs  a  shal- 
low breachway  easily  fordable  by  ox  teams  and  connecting  the  pond 
with  the  ocean.  It  is  reported  that  the  pond  entrance  was  formerly 
about  a  mile  east  of  its  present  position — that  is,  at  the  southeastern 
corner  of  the  pond,  and  opened  on  the  ocean  side  into  a  small  cove 
called  Sand  Hill  Cove.  It  is  also  reported  that  many  years  ago,  pre- 
vious to  1815,  this  entrance  was  largo  enough  to  allow  the  passage  of 
small  vessels  of  from  5  to  200  tons  burden,  but  that  by  a  single  severe 
storm  the  entrance  was  closed  so  completely  that  the  pond,  on  rising, 
cut  a  new  outlet  somewhere  near  its  present  position.  The  last  river 
and  harbor  act  provided  for  the  improvement  of  the  "  former  entrance'' — 
that  is,  of  the  entrance  of  1815. 

Those  advocating  some  improvement  of  this  locality,  principally  land- 
holders of  the  neighborhood,  have  for  many  years  urged  the  General 
Government  to  undertake  the  improvement  of  this  pond  and  vicinity, 
and  lately  to  reopen  the  old  breachway,  so  that  vessels  can  again  pass 
from  the  ocean  into  the  pond,  and  thus  possibly  open  a  water  commerce 
with  Wakefield  and  other  interior  towns,  besides  improving  oyster  and 
other  fisheries. 

In  1873  an  examination  and  survey  of  this  pond  was  ordered  by 
Congress  and  was  made  under  direction  of  General  Warren,  Corps  of 
Engineers,  but  adversely  reported  on  by  him  (see  H.  R.  Ex.  Doc.  84, 
Porty-third  Congress,  fljrst  session),  on  the  ground  that  the  cost  of  any 
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iiiil)roveiiient  that  would  be  useful  would  be,  in  his  opinion,  so  great  that 
the  amount  of  commerce  to  be  benefited  would  not  justify  the  expen- 
diture. Again  in  1888,  an  examinatron  of  the  entrance  to  this  pond 
was  ordered  by  Congress  and  a  report  thereon  was  submitted  by  Maj. 
W.  R.  Livermore,  Corps  of  Engineers,  in  which  he  reported  that  "in 
my  opinion  the  entrance  to  Point  Judith  Pond,  west  of  Point  Judith,  is 
not  worthy  of  improvement "  (see  pp,  642-(544  Annual  Report  of  Chief  of 
Engineers  for  1889),  A  third  examination  was  ordered  by  Congress 
and  made  in  1892  by  Captain  Bixby,  Corps  of  Engineers,  in  his  report  of 
which  Captain  Bixby  explained  that  the  improvement  of  this  locality 
would  be  principally  of  local  benefit  and  gave  it  as  his  opinion  (in  which 
General  Abbot,  Corps  of  Engineers,  concurred)  that  this  locality  "is 
decidedly  not  at  present  worthy  of  improvement  by  the  General  Gov- 
ernment." (See  pp.  877-880,  Annual  Report  of  Chief  of  Engineers  for 
1893,  where  a  fuller  description  of  this  locality  may  be  found). 

By  act  of  August  17,  1894,  $2,500  was  appropriated  by  Congress,  and 
this  amount  and  $7,347.38  left  over  from  a  former  appropriation 
($9,847.38  in  all)  was  ordered  to  be  spent  on  the  work  of  the  improve- 
ment of  the  former  entrance  to  this  pond.  This  former  entrance  hav^- 
ing  tilled  up  many  years  ago,  as  described  above,  is  now  no  part  of  the 
navigable  water  of  the  United  States,  and  if  this  entrance  is  now  to  bo 
reopened  it  will  necessitate  cutting  through  about  3,600  feet  of  gravelly 
beach  and  a  marsh  to  which  the  United  States  has  at  present  no  legal 
title.  In  addition,  a  raised  roadway  crosses  this  marsh  and  beach  and 
the  site  of  the  old  entrance,  and  has  probably  been  open  long  enougli 
to  legally  entitle  those  needing  to  use  it  to  a  right  of  way  thereon. 
This  might  perhaps  compel  the  United  States  to  provide  some  other 
means  of  communication,  such  as  a  bridge,  with  its  attendant  expenses 
for  draw  tender,  etc.,  if  this  roadway  were  to  be  obstructed  by  an  open 
channel.  It  would  seem,  therefore,  that  before  work  on  the  improve- 
ment of  this  beachway  can  be  begun,  the  United  States  should  bylaw 
(Rev.  Stats.,  sec.  355)  acquire  title  to  enough  land  where  the  desired 
channel  is  to  be  placed,  so  that  there  will  be  room  for  channel,  spoil 
banks,  etc.,  and  the  United  States  should  also  either  take  such  legal 
steps  as  would  be  necessary  to  close  the  existing  road  or  should  other- 
wise be  prepared  to  provide  a  bridge  for  the  use  of  such  roadway. 

Plans  of  improvement — The  inclosed  map  shows  the  results  of  the 
recent  survey  and  the  location,  in  plan,  of  a  proposed  channel  way 
along  the  site  of  the  former  entrance,  and  connecting  the  ocean  with 
the  pond,  such  as  is  possible  under  the  provisions  of  the  river  and  har- 
bor act  of  August  17,  1894.  It  is  proposed  to  first  purchase  a  strip  of 
land  about  50  feet  wide  extending  from  the  ocean  to  the  pond,  consist- 
ing of  about  C  acres  in  all,  to  erect  a  small  bridge  over  the  channel 
way  where  the  road  crosses  it,  and  to  make  this  channel  10  feet  wide 
and  1  foot  deep  at  ocean  low  water.  Larger  dimensions  than  these  are 
not  now  possible  with  funds  at  present  on  hand,  and  any  further  appro- 
priations seem  inadvisable  owing  to  the  fact  that  this  pond  entrance 
is  apparently  unworthy  of  any  improvement  at  present  by  the  Genenil 
Government.  (See  previous  reports,  referred  to  above,  of  all  U.  S. 
Engineer  officers  who  have  examined  this  locality  and  reported  thereon.) 

Cost — The  land  in  the  vicinity  of  this  old  entrance  is  practically 
valueless  except  perhaps  as  a  location  for  a  summer  resort,  which  has 
already  been  so  much  talked  about  that  prices  are  already  immoderately 
high,  land  being  now  held  at  from  $400  to  $500  per  acre^  In  my  opin- 
ion, however,  the  G  acres  necessary  to  be  purchased  will  not  cost  more 
than  82,200,  as  only  that  part  near  the  ocean  and  along  the  beach  is 
considered  specially  valuable.    The  proposed  narrow  cut  is  too  small 
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for  any  floating  dredge  that  would  probably  be  available  in  this  vicin- 
ity, and  its  depth  likewise  too  slight,  so  that  this  channel  would  have 
to  be  dug  either  by  hand  labor  or  else  perhaps  by  some  kind  of  land 
ditching  machine.  For  this  reason,  and  owing  to  much  of  the  channel 
being  marshy,  the  cost  of  this  excavation  would  likely  not  be  less  than 
60  cents  per  cubic  yard.  The  excavation  of  this  channel  will  require 
the  removal  of  not  less  than  11,000  cubic  yards,  makiug  the  cost  of 
dredging  $5,500.  A  small  roadway  bridge  sufficient  for  present  needs 
could  be  built  for  $500.  The  cost  therefore  of  this  improvement  would 
be  as  follows : 

Purchase  of  6  acres $2,200.00 

Roadway  bridge . , 500. 00 

Dredging  cut,  11,000  yards,  at  50  cents 5, 500. 00 

Total 8,2(X).00 

About  20  pet  cent  contingencies  and  superintendence 1, 647. 38 

9  847  38 
Amount  available 9,847.38 

It  will  in  my  opinion  be  best,  and  it  is  so  now  proposed,  that  the 
main  work  of  excavation  be  done  by  contract,  if  bids  can  be  obtained 
which  shall  be  advantageous  and  economical  to  the  Government;  but 
that  the  superintendence  and  all  minor  work  be  done  by  hired  labor, 
the  use  of  the  Government  plant,  and  the  purchase  of  material  in  open 
market. 

In  conclusion,  I  desire  to  give  it  as  my  opinion,  after  careftil  investi- 
gation and  study  of  this  special  subject,  that  the  only  apparent  benefit 
to  be  derived  from  any  improvement  of  this  pond  entrance  is  a  small 
increase  of  its  local  fishing  industries,  a  large  increase  in  the  value  of 
its  real  estate,  and  perhaps  a  small  increase  in  its  local  commerce,  and 
that  even  if  the  benefits  secured  were  sufficient  to  justify  the  expendi- 
ture necessary  for  these  improvements  it  seems  to  me  that  tliis  benefit 
would  be  so  local  in  its  nature  that  the  expenses  therefor  should  not  be 
borne  by  the  United  States. 

llespectfiilly  submitted. 

Wm.  W.  Harts, 
First  Lieut. <f  Corps  of  Engineers, 

Brig.  Gen.  W>i.  P.  Craighill, 

Chief  of  Engineers  J  U.  ^S.  ^1. 

(Through  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer, 
Northeast  Division.) 

[First  indorsomeiit.] 

Northeast  Division  Engineer  Office, 

New  Yorkj  July  5,  1895, 
Eespectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army.  I 
have  personally  examined  the  site  of  this  proposed  work  and  concur  in 
the  views  expressed  by  Lieutenant  Harts.  The  construction  of  the 
outer  breakwater,  now  in  progress,  will  afford  all  needful  protection  to 
vessels  navigating  these  waters.  The  deepening  of  the  traditional 
"former  entrance"  to  Point  Judith  Pond  will  probably  be  only  a  tem- 
I)orary  improvement,  as,  if  it  ever  existed,  it  has  certainly  been  effec- 
tually closed  by  natural  causes. 

The  within  project  conforms  to  the  requirements  of  the  act  of  August 
17, 1894,  and  for  that  reason  only  is  recommended  by  me. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt,  Brig,  Gen,,  U,  8,  A,, 

Div  isiovr  Engineer. 
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[Second  indorsement.] 

Office  Chief  of  Engineers, 

XJ.  S.  Army, 
July  17y  1895. 

Respectfully  submitted  to  the  Secretary  of  War. 

Point  Judith  Pond  is  a  triaiigularsbaped  inland  lake  of  an  area  of 
about  1,800  acres,  lying  about  a  mile  westward  of  Point  Judith  at  the 
southern  extremity  of  the  Narragansett  shore  of  Rhode  Island,  and 
laving  a  depth  of  from  3  to  10  feet.  The  pond  is  separated  from  the 
ocean  on  the  south  by  a  sand  and  gravel  beach  of  about  1,000  to  3,800 
feet  width,  intersected  at  the  southwestern  corner  of  the  pond  by  a 
shallow  breach  way  connecting  the  pond  with  the  ocean.  The  original 
entrance  to  this  pond  was  formerly  about  a  mile  east  of  its  present 
position,  and  is  reported  to  have  been  completely  closed  up  by  a  severe 
jstorm. 

Examinations  and  surveys  of  this  pond  have  been  repeatedly  made, 
In  accordance  with  Congressional  directions,  with  a  view  to  its  improve- 
ment and  the  improvement  of  its  former  entrance.  The  first  was  made 
in  1873,  under  direction  of  General  Warren,  who  reported  on  the  ground 
that  the  amount  of  commerce  to  be  benefited  would  not  justify  the 
expenditure  of  the  large  amount  that  would  be  necessary  to  accomplish 
a  useful  improvement.  Another  examination  was  made  in  1888  by 
Major  Livermore,  and  still  another  in  1892  by  Captain  Bixby,  both  of 
whom  reported  that  the  improvement  of  the  locality  would  be  chiefly  of 
local  benefit  and  should  not  be  undertaken  by  the  General  Government. 

The  river  and  harbor  act  of  August  17, 1894,  contains  the  following 
provision : 

Entrance  to  Point  Judith  Pond,  two  thousand  five  hundred  dollam,  which,  together 
with  tlie  previous  uuexpended  appropriation,  shall  be  used  in  improving  former 
entrance  to  said  pond. 

The  amount  made  available  for  the  work  by  this  provision  is  $9,847.38. 

A  survey  of  the  locality,  with  a  view  to  securing  data  from  which  to 
prepare  a  detailed  project  and  estimate,  has  been  made,  and  attention  is 
respectfully  invited  to  the  within  report  thereon.  It  appears  that  if 
this  entrance  to  this  pond  is  to  be  reopened  it  will  necessitate  cutting 
through  about  3,600  feet  of  a  gravelly  beach  and  a  marsh  to  which  the 
United  States  has  at  present  no  legal  title,  and  the  crossing  of  a  road- 
way which  has  been  in  use  long  enough  to  probably  entitle  the  persons 
using  it  to  a  right  of  way  thereon,  thus  compelling  the  United  States 
to  build  and  maintain  a  bridge  and  provide  a  draw  tender  therefor. 

Lieutenant  Harts,  the  officer  making  report,  after  careful  investiga- 
tion and  study  of  the  subject,  gives  it  as  his  ox)inion,  *•  that  the  only 
apparent  benefit  to  be  derived  from  any  improvement  of  this  pond 
entrance  is  a  small  increase  of  its  local  fishing  industries,  a  large 
increase  in  the  value  of  its  real  estate,  and  perhaps  a  small  increase  in 
its  local  commerce."  He  is  further  of  the  opinion  that  even  if  the  bene- 
fits secured  were  sufficient  to  justify  the  expenditure  necessary,  such 
benefits  would  be  so  local  in  their  nature  that  the  expenses  therefor 
should  not  be  borne  by  the  United  States. 

The  Government  is  now  constructing  an  outer  breakwater  at  great 
exi)ense,  a  little  to  the  southwest  of  Point  Judith,  which  will  form  a 
harbor  of  refuge  for  vessels  caught  by  storms  iu  the  vicinity,  and  Colonel 
Abbot,  the  division  engineer,  while  concurring  in  the  views  of  Lieuten- 
ant Harts,  expressed  the  opinion  that  this  breakwater  will  afford  all 
needful  protection  to  commerce  in  these  waters.    I  concur  in  the  views 
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of  these  officers  and  submit  the  report  to  the  Secretary  of  War  with 
request  for  instructions,  whether  the  money  shall  be  now  expended  in 
accordance  with  the  act  of  August  17,  1894,  or  action  delayed  until  the 
subject  can  be  again  considered  by  Congress  with  the  additional  infor- 
mation furnished  by  the  recent  survey. 

Wm.  p.  Cratghill, 
Brig,  Oen.j  Chief  of  Engineers. 

[Third  indorsemont.] 

War  Department,  July  19^  1895, 
Let  action  be  delayed  until  the  subject  can  again  be  considered  by 
Congress,  as  suggested  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  Tweedale, 

Chief  Clerk. 


C  i6. 

HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  part  of  the  State  of  Rhode  Island;  is  14  miles  east  of 
Montauk  Point,  the  eastern  end  of  Long  Island,  and  is  about  10  miles 
from  the  nearest  point  of  the  mainland.  Besides  supplying  the  wants 
of  the  mackerel-fishing  fleet  and  the  general  coast  navigation  the  island 
is  an  important  point  on  our  shores  for  ocean  navigation.  It  has  a 
signal  station  connected  by  submjirine  telegraph  with  the  mainland. 
Vessels  are  passing  the  island  at  all  times  and  on  all  sides  of  it,  and 
its  position  renders  it  of  national  importance.  The  object  of  the  improve- 
ment is  to  furnish  a  harbor  of  refuge  for  medium-draft  vessels  engaged 
in  foreign  and  coastwise  commerce.  The  mean  rise  and  fall  of  the  tide 
is  about  3  feet. 

Original  condition, — Before  the  construction  of  the  present  harbor 
of  refuge  Block  Island  had  no  harbor  which  afforded  protection  for 
decked  vessels.  The  only  ones  used  were  open  boats,  which,  on  the 
approach  of  storms,  were  hauled  up  on  the  beach  by  oxen.  The  largest 
of  these  boats  were  of  about  10  tons  burden. 

Between  1870  and  1876  $285,000  was  appropriatjed  to  build  a  break- 
water for  a  harbor  of  medium-draft  vessels.  This  work,  including  an 
inner  harbor  of  7  feet  depth  for  temporary  use  of  the  Government  plant, 
was  completed  in  1878.  (See  p.  202  of  AnnuaPReport  of  1877  and 
p.  313  of  1879.) 

In  1880  $6,000  was  appropriated  for  dredging  the  inner  bcisin  to  0 
feet  depth.  This  work  was  completed  in  1881.  (See  p.  390  of  Annual 
Report  of  1880  and  p.  563  of  1881.) 

In  1882  $19,000  was  appropriated  for  building  a  sea  wall  on  the  east 
side  of  the  inner  basin  and  protecting  the  cliffs  on  east  side  of  break  * 
water.    (See  p.  563  of  Annual  Report  of  1882.)    This  work  was  com- 
pleted in  1884. 

In  1884  $15,000  was  appropriated  for  additions  to  the  old  breakwater. 
(See  p.  628  of  Annual  Report  of  1884.)  These  additions  were  made  in 
1884-85,  partially  closing  a  gap  in  this  old  breakwater. 

At  the  adoption  of  the  present  project  this  harbor  was  neither  large 
I  enough  nor  well  enough  protected  for  the  proper  harborage  of  the  craft 
seeking  refuge  at  this  place  during  storms  and  bad  weather. 
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Plan  of  improvement. — The  i>resent  approved  project,  that  of  1884  as 
inoditied  in  1888,  provides  for  the  couatruction  of  a  harbor  of  refuge  on 
the  eastern  side  of  the  island,  consisting  of  an  enlarged  inner  harbor 
(or  basin)  for  small  vessels  and  an  exterior  harbor  for  large  ones.  The 
basin  was  to  be  about  8()0  feet  square  and  completely  inclosed  except  at 
its  100-foot-wide  entrance.  The  exterior  harbor  was  already  formed  by 
an  old  breakwater  on  the  east  and  the  adjacent  shore  on  the  south  and 
west,  but  an  old  gap  near  the  end  of  this  breakwater  was  to  be  filled 
uj).  The  proje<!t  covers  the  construction  ot  the  stone  sea  walls  of  the 
enlarged  inner  harbor  (.946,000),  the  repair  of  the  old  breakwater 
(824,000),  and  a  little  dredging  (85,000)  along  the  western  side  of  the 
old  breakwater  and  also  inside  the  harbor:  all  at  a  total  cost  estimated 
in  1888  at  875,000. 

A  plan  of  the  works  may  be  found  at  puge  612,  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  and  page  844  of  1803;  and  ftirther  details 
at  pages  609  and  613  of  1885  and  page  506  of  1>88. 

Appropriations. — Upon  the  present  project  a])propriations  have  been 
made  as  follows:  1886,  $20,000;  1888,  815,0(H);  1890,  $15,000;  1892, 
824,000;  1894,  $2,500.    Total  up  to  June  30,  1895,  $76,500. 

Amount  expended  and  results  up  to  June  30,  1894, — The  total  amount 
expended  on  the  present  i)roject  (including  $422.82  outstanding  liabil- 
ities) up  to  June  30,  1894,  was  $71,937.26,  by  which  the  gap  in  the  old 
breakwater  had  been  filled  up  so  as  to  make  the  breakwater  of  1,900 
feet  total  length;  the  sea  walls  of  the  inner  harbor  had  been  completed 
(except  as  to  stone  fender  piers  at  the  entrance);  wooden  fender  piers 
liad  been  built  for  present  uses,  and  the  worst  rocks  and  bowlders  had 
been  removed  from  the  new  inner  harbor. 

Operations  during  the  past  fiscal  year. — Value  of  the  United  States 
])laut,  $2,226.  Including  $1,162.22  outstanding  liabilities  on  June  30, 
1895,  the  expenses  of  the  year  were  $2,804.35. 

In  August  a  project  was  approved  for  the  expenditure  of  the  new 
appropriation  of  August  17,  1894;  the  dredging  and  all  other  work  to 
be  done  by  hired  labor  and  the  use  of  the  Government  plant. "  Minor 
surveys  were  made  in  March  and  May  to  wserve  as  a  basis  for  the  com- 
ing season's  work.  In  April  (on  account  of  the  Government  plant 
being  in  need  of  exi)ensive  re])airs)  informal  bids  were  solicited  for  the 
small  amount  of  needed  dredging.  By  Department  indorsement  of  May 
3,  1895,  $1,000  was  authorized  to  be  expended  for  dredging  at  the 
shoaled  entrance  to  the  inner  harbor,  and  an  agreement  was  made  with 
the  Hartford  Dredging  Gon\pany,  of  Ilartford,  Gonn.,  under  date  of  May 
6,  to  do  this  work  (about  3,000  cubic  yards)  at  33J  cents  per  cubic  yard, 
measured  in  scows.  By  Department  telegram  of  June  21,  the  above 
authority  was  extended  to  include  the  removal  of  600  cubic  yards  of 
material,  at  the  same  rates,  from  the  shoaled  southwest  portion  of  the 
inner  basin.  Tiider  this  agreement  work  was  commenced  on  June  15, 
and  2,535  cubic  yards  of  sand  and  gravel  were  removed  from  the 
entrance  to  the  inner  harbor  to  a  depth  of  12  feet  at  low  water,  and 318 
cubic  yards  of  mud  and  sand  were  removed  from  the  shoaled  south- 
west corner  of  the  inner  basin  to  a  depth  of  9  feet  at  low  water,  nearly 
completing  all  work  proposed  at  this  locality  for  the  present.  Further 
stonework  and  the  general  dredging  of  the  harbor  await  further  appro- 
priations. 

Lights  have  been  maintained  on  the  north  sea  wall  during  the  year. 

The  dredging  work  was  in  the  local  charge  of  Mr.  Edward  Parrish 
as  assistant  engineer,  with  Mr.  Percival  Parrish  as  inspector,  and  the 
survo}'  under  Mr.  J.  11.  Kostoek  as  assistant  engineer. 
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Work  required  to  complete  the  existing  project. — Tlie  work  required  to 
complete  the  existing  project  is  the  construction  of  stone  pierheads, 
the  strengthening  of  the  weaker  parts  of  the  existing  walls,  and  a  little 
occasional  dredging. 

Operations  contemplated  for  the  fiscal  year  ending  Jun^  30, 1896, — It  is 
proposed  to  complete  the  existing  project. 

Block  Island  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest  port 
of  entry.  The  revenue  collected  in  Newport  in  the  last  calendar  year  was  $450.70. 
Tlicre  is  no  duty  collected  at  Block  Island.  The  value  of  the  harbor  is  mainly  as  a 
harbor  of  refuge.  There  are  several  lights  at  the  island.  The  nearest  fortification 
is  Fort  Adams,  R.  I. 

Money  statement, 

July  1, 1894,  balance  unexpended $2, 485. 56 

Amount  appropriated  by  act  of  August  17, 1894 2,500.00 

4,985.56 
June  30,  1895,  amount  expended  during  fiscal  year 2, 064. 95 

July  1, 1895,  balance  unexpended 2, 920. 61 

July  1,1895,  outstanding  liabilities 1,162.22 

July  1, 1895,  balance  available 1,758.39 


COMMERCIAL   STATISTICS. 


The  commerce  arriving  and  leaving  Block  Island,  R.  I.,  by  water  during  the  cal- 
endar year  ending  December  31,1894,  is  estimated  as  follows  (based  mainly  upon 
reports  received  from  Mr.  C.  C.  Ball,  Block  Island,  R.  I.) : 


Class  of  goods. 


Exports. 


Cotton  and  products. 

Tobacco 

Kice. 


Grains  and  forage 

Vegetables  and  truck 

Live  stock  and  prod  acta 

Fish,  oystors,  etc 

Naval  stores 

Lumber  and  products 

Coal,  minerals,  and  pro<lacts. 

Fertilizers , 

General  merchandise 

Sundries 


$450 

4.600 

46.500 

831, 275 


125.000 


Total  . 


508,  125 


Imports. 


$3, 
20, 

1. 
26, 

5. 
156, 


102, 

71, 

4, 

434, 

200. 


Toti»l. 
Value.  Tons. 


$3, 
20, 
1, 
27, 
10. 
203, 


102, 

71. 

4. 

434. 

325. 


1. 027, 530 


5 

30 

10 

1,050 

480 

1,100 

10,  250 

10 

4,100 

lO.OUO 

130 

7,000 

6.000 


43,166 


Gain  over  last  year,  about  6,000  tons,  or  $500,000;  new  transportation  companies 
established  during  the  year,  none. 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Number.!  Average  I  Average 


Stenin : 

Freight  and  passenger, 

Fishing >... 

Tugs..' 

Plea.sure  boats 

Sail: 

FreijBfht 

Fishing  boats 

Oyster  ooats 

FleuKure  Inrnt^,  large.. 

Pleasure  boats,  small. . 


Fett. 

Tans. 

800 

7      1 

450 

500 

7.5 

130 

175 

7.  5 

130 

700 

' 

130 

205 

9      , 

150 

6,000 

7 

30 

300 

6 

30 

1,000 

a    , 

15 

65,000 

5.5  i 

6 
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C  17. 

IMPROVEMENT    OF    PAWCATUCK    RIVER,  RHODE    ISLAND    AND 

CONNECTICUT. 

Tbe  navigable  part  of  Pawcatuck  River  extends  from  the  manufac- 
turing town  of  Westerly  to  Little  Narragansett  Bay,  into  which  it 
empties.  The  approach  to  the  river  is  through  Stonington  Out^r  Har- 
bor and  Little  Narragansett  Bay,  and  the  object  of  the  improvement 
is  to  deepen  and  widen  the  river  channel  leading  from  this  bay  to 
Westerly. 

The  mean  rise  and  fall  of  the  tide  is  2.6  feet  at  the  mouth  of  the  river 
and  2.3  feet  at  Westerly. 

Original  condition. — Before  improvement  the  channel  was  narrow^ 
crooked,  and  obstructed  by  numerous  shoals,  on  some  of  which  there 
was  but  1^  feet  at  mean  low  water.  (For  map,  see  p.  314  of  Annual 
Report  of  1 879.) 

Between  1871  and  1876,  $50,000  was  appropriated  for  the  excavation 
of  a  channel  5J  feet  deep  at  mean  low  water,  75  feet  wide  below  tbe 
wharves,  and  from  35  to  40  feet  wide  between  the  lower  and  upi>er 
wharves.  This  work  was  completed  in  1876.  (See  p.  211  of  Annual 
Report  of  1876.) 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  5.5 
feet  depth  over  75  feet  width  below  the  city  and  the  same  depth  over 
35  feet  width  opposite  the  city,  and  rock  ledges  crossed  the  channel  at 
several  points. 

Plan  of  improvement. — The  present  approved  project,  that  of  1885, 
provides  for  the  deepening  and  widening  of  the  river  so  as  to  secure  a 
channel  of  at  least  8  feet  depth  at  low  water  with  100  feet  width  from 
its  mouth  up  to  the  lower  wharves  of  Westerly,  and  thence  a  channel 
of  the  same  depth  with  about  40  feet  width  up  to  the  upper  wharves  of 
the  city;  all  at  a  total  cost  estimated  in  1891  at  842,400. 

A  plan  of  the  works  maybe  found  at  page 624,  Annual  Report  of  tbe 
Chief  of  Engineers  for  1885,  and  page  845,  of  1893;  and  further  special 
information  at  page  634,  of  1892. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1886,  $12,000;  1888,  $10,000;  1890,  $16,600;  1892, 
$3,800;  1894,  $6,000.    Total  up  to  June  30, 1895,  $48,400. 

Amount  expended  and  results  to  June  30 j  i8.94.— The  total  amount 
exi>ended  on  the  present  project  (including  $61.37  outstanding  liabili- 
ties) up  to  June  30,  1894,  was  $41,295.29  by  which  the  8-foot  depth 
channel  had  been  completed  from  deep  water  ui)ward  for  full  width  to 
within  a  half  mile  of  the  citj-,  and  for  partial  width  for  the  remaining 
distance;  and  loose  bowlders  and  ledge  rocks  had  been  removed  from 
about  3,000  feet  length  of  the  40-foot  channel  between  the  wharves  of 
Westerly,  and  from  about  1,000  feet  length  of  the  100- foot  channel  below 
the  city,  leaving  nothing  of  these  obstructions  above  the  general  bottom 
of  the  dredged  channel.  A  minor  survey  had  been  made  to  show  the 
results  of  the  past  field  work,  and  also  to  serve  as  a  basis  for  future 
improvement. 

Operations  during  the  past  fiscal  year. — Value  of  the  United  States 
plant,  $2,024.  Including  $2,140.12  outstanding  liabilities  on  June  30, 
1895,  the  expenses  of  the  last  fiscal  year  were  $3,015.11, 

In  August,  a  project  was  a])proved  for  the  expenditure  of  the  new 
appropriation  of  August  17,  1894;  the  main  work  of  dredging  to  be 
done  by  contract,  but  other  Work  to  be  done  by  hired  labor  and  the 
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purchase  of  materials  in  open  market.  Under  this  appropriation,  bids 
for  dredging  were  opened  and  the  contract  for  about  $4,000  worth  of 
work  was  entered  into  with  John  H.  Fenner,  of  Jersey  City,  X.  J.,  under 
date  of  April  3,  approved  by  the  Chief  of  Engineers  on  April  12, 1895, 
at  29.5  cents  per  cubic  yard;  work  to  be  commenced  by  July  1  and 
completed  by  October  1,  1895.  Under  this  contract,  actual  work  of 
dredging  was  commenced  on  May  25,  and  6,548  cubic  yards  of  sand, 
gravel,  and  small  bowlders,  together  with  3.83  cubic  yards  of  large  bowl 
ders  were  removed,  completing  a  channel  of  8  feet  depth  at  low  water 
and  40  feet  width  for  a  distance  of  1,550  feet,  and  20  feet  width  for  an 
additional  distance  of  950  feet;  all  opposite  the  lower  wharves  of  the 
city  of  Westerly. 

The  contract  work  was  under  the  local  charge  of  Mr.  Edward  Par- 
rish  as  assistant  engineer,  with  Mr.  Samuel  B.  Pendleton  and  Mr.  James 
Abbott  as  inspectors;  and  the  survey  was  under  Mr.  J.  H.  Eostock  as 
assistant  engineer. 

Work  required  to  complete  the  existing  project — The  work  required  to 
complete  the  existing  project  is  the  dredging  of  the  channel  to  a  depth 
of  8  feet  at  mean  low  water  and  full  width  of  100  feet  over  the  half 
mile  below  Westerly,  and  a  width  of  40  feet  between  the  upper  and 
lower  wharves  of  that  town. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1896. — It 
is  proposed  to  complete  the  work. 

Pawcatuck  River  is  in  the  coUection  districts  of  Providence  and  Stonington,  the 
dividing  line  passing  through  the  river.  Providence  and  Stonington  are  the  nearest 
ports  ot  entry.  The  revenue  collected  in  the  last  calendar  year  was:  Providence, 
$203,987.13;  Stonington,  $463.03.  The  nearest  light-houses  are  the  Stonington  and 
Watch  Hill  lights.    The  nearest  fortification  is  Fort  Trumbull,  New  London,  Conn. 

Money  statement. 

July  1,  1894,  balance  unexpended $1, 166. 08 

Amount  appropriated  by  act  of  August,  17,  1894 6, 000. 00 

7, 166. 08 
J  uno  30;  1895,  amount  expended  during  fiscal  year 920. 28 

July  1,  1895,  balance  unexpended 0, 245. 80 

July  1,  1895,  outstanding  liabilites $2,140.12 

July  1,  1895,  amount  covered  by  uncompleted  contracts 3, 506. 35 

5, 646. 47 

July  1,  1895,  balance  available 599.33 


Abstract  of  proposals  opened  March  20, 1895,  at  Xetcport,  R,  /.,  hy  Capt.  W.  H.  Bixby, 
V,  S.  Engineer's,  for  dredging  in  the  river  at  Pawcatuck,  R,  I, 

[Qaantity  roqnired,  about  $4, COO  worth  of  work.] 


No. 


I     Price    I 
Name  aiul  address  of  bidder.  ^  per  cabicj  Remarks. 

yard. 


1  I  John  H.  Fenner,  Jersev  Citv,  N.J. 

2  Elyah  Brahiard,  New  York*. 

i 


Cents. 


C<»urra<t  awarded  to  John  H.  Fenner  at  29.5  cents. 


29.5  I  Begin  July  1, 1895. 
45         Begin  Mar.  1,1896. 


Digitized  by  VjOOQlC 


698    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Pawoatack  River,  Rhode  Island,  by  ^vate^ 
daring  the  calendar  year  ending  December  31,  1894,  is  estimated  as  follows  (based 
mainly  npon  reports  received  i'rom  Messrs.  Maxsoa  Sl  Co.,  Westerly,  R.  1.): 


CIhah  of  goods. 

Exports. 

Imports. 

Total. 

Value,   j    Tons. 

Grains  and  forftf^e 

$18,000 
70»100 
145,828 

$18,000  '             500 

T<iiinlMfr And  nrfMliirt* ,.■,,-     ..   ......,w.r         ...... w.^^^- 

7U,  100  i         7, 000 

145,  628          32. 900 

Stone                    .               .... 

$147,000 

147  000          11.000 

Smidri^w  (4And   (>on)ont) ....Tw.wT.w.-....Tr.rf-.,.r.  ,.   . 

1.285 

1.285            1,405 

Total 

147,000 

235, 2ia 

382, 313          52, 806 

This  list  shows  a  large  gain  over  last  year  in  exports,  and  a  slight  loss  in  imports, 
and  a  total  gain  in  tonnage  of  about  17,000  tons ;  new  transportation  companies 
established  during  the  year,  none  reported. 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam: 

Freight  mainly 

Passenger  mainly 

Tugs 

Sail: 

Freight 

Fishing  boats 

Pleasure  boats,  large.. 

Pleasure  boats,  small. 


Number. 


Average 
draft. 


7 
470  ! 
6-'0  ' 

175 
GO  I 
05  i 

35J  ' 


Ftet. 


Average 
tonnage. 

T  n9. 


60 

60 


Twenty  vessels  discharged  at  Stonington  because  of  insufficient  depth  of  water  in  the  river. 


Ci8. 
HARBOR  OF  REFUGE  AT  STONINGTON,  CONNECTICUT. 

Stonington  Harbor  lies  on  the  north  side  of  the  eastern  entrance 
from  the  ocean  into  Long  Island  Sound.  The  main  object  of  the 
improvement  is  to  furnish  a  harbor  of  refuge  for  vessels  entering  and 
leaving  this  entrance  to  the  Sound.  The  mean  rise  and  fall  of  the  tide 
is  about  23  feet. 

Original  iondition. — Originally  it  was  an  open  bay,  unprotected  from 
southerly  storms,  and  obstructed  by  a  shoal  having  a  low-water  depth 
of  but  6  feet  at  the  shoalest  part.  This  nhoal  nearly  filled  the  inner 
harbor,  and  left  but  a  narrow  channel  on  either  side,  of  a  depth  insul!i 
cieiit  to  permit  vessels  of  12-foot  draft  to  reach  the  upper  wharves  at 
low  water. 

Between  1827  and  18;U  about  $37,000  was  spent  in  constructing  piers 
or  small  breakwaters  in  the  inner  harbor  for  the  protection  of  the 
anchorage.    (See  p.  326,  Part  I,  Annual  Report  of  1879.) 

Between  1871  and  1873  840,106  was  appropriated  for  a  survey  of  the 
harbor  and  for  dredging  the  harbor  to  12  feet  depth.  This  work  was 
finished  in  1875.     (See  p.  246,  Part  II,  Annual  Report  of  1874.) 

Between  1875  and  1879  8112,500  was  appropriated  for  the  construc- 
tion of  a  western  breakwater,  running  southeast  2,000  feet  from  Wam- 
paset  Point  to  18  feet  depth  of  water,  and  for  dredging  to  12  feet  de]>th 
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inside  of  this  breakwater.     (See  pp.  243,  244,  245,  Part  II,  Auuual 
Report  of  1875.)    This  work  was  completed  in  1880. 

At  the  adoption  of  the  present  project  the  harbor  had  no  eastern 
breakwater. 

Plan  of  improvement. — The  present  approved  project,  that  of  1880, 
I>rovides  for  the  construction  of  an  eastern  breakwater  as  a  protection 
to  the  outer  harbor;  this  breakwater,  about  a  half  mile  long,  to  extend 
from  the  vicinity  of  Bartlett  Eeef  to  the  vicinity  of  the  Middle  Ground 
Shoal,  or  until  it  gives  sufficient  protection  to  the  harbor  against 
southerly  winds;  all  at  a  total  cost,  estimated  in  1884,  at  $143,000  to 
$191,000,  according  to  the  length  to  be  given  to  the  breakwater;  both 
estimates  to  be  increased  later  by  the  cost  of  a  light-house  foundation 
on  the  end  of  the  finished  jetty. 

A  plan  of  the  works  may  be  found  at  page  598,  Annual  Report  of  the 
Chief  of  Engineers  for  1882;  page  632,  of  1884;  page  848,  of  1893,  and 
further  information  at  page  585,  of  1881. 

The  position  of  the  ends  of  the  eastern  breakwater  has  not  yet  been 
definitely  determined,  but  it  will  probably  be  found  necessary,  in  order 
to  afford  all  the  protection  desired,  to  extend  the  breakwater  at  its 
eastern  end  to  Bartlett  Reef,  and  at  its  western  end  until  it  intersects 
a  range  from  the  end  of  the  western  breakwater  to  the  middle  of 
Wicopessit  Island,  so  as  to  thoroughly  shelter  the  harbor  from  south- 
erly storms. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1880,  $25,000;  1881,  $30,000;  1882,  $25,000;  1884, 
$10,000;  1886,  $20,000;  1888, $8,000;  1890,  $12,500;  1892,  $12,500;  1894, 
$5,000.    Total,  up  to  June  30, 1895,  $148,000. 

Amount  expended  and  results  to  June  30^  1894. — The  total  amount 
expended  on  the  present  project  (including  $249.26  outstanding  liabili- 
ties), up  to  June  30,  1894,  was  $132,578.59,  by  which  this  breakwater 
had  been  built  to  full  height  and  2,377  feet  length,  leaving  only  a  few 
hundred  feet  more  length  to  be  built  to  complete  the  project. 

Operations  during  the  pctst  fiscal  year. — Value  of  United  States  i)lant, 
$1,031.  Including  $153.06  outstanding  liabilities  on  June  30,  1895,  the 
exx)ense8  of  the  year  were  $10,541.32. 

Bids  for  the  stonework  under  the  1892  appropriations  were  received, 
and  the  contract  awarded  to  S.  &  E.  S.  Belden,  of  Hartford,  Conn.,  at 
$1.03  per  ton  of  2,000  pounds  for  about  $8,000  worth  of  work,  to  be 
commenced  on  or  before  August  15,  and  completed  on  or  before  Decem- 
ber 15, 1894;  actual  \fDrk  having  been  commenced  on  August  24,  and 
about  7,789  tons  of  stone  having  been  towed  to  the  place  of  work,  of 
which  about  1,963  tons  of  core  and  5,730  tons  of  facing  stone  were 
deposited  in  the  600-foot  extension  to  the  breakwater,  completing  all 
work  under  this  contract  in  November,  and  extending  the  breakwater 
to  a  total  length  of  nearly  3,000  feet.  In  August  a  project  was 
approved  for  the  expenditure  of  the  new  appropriation  of  August  17, 
3894,  the  main  work  of  dredging  to  be  done  by  contract,  but  other 
work  to  be  done  by  hii;ed  labor  and  the  purchase  of  materials  in  open 
market.  A  preliminary  survey  was  made  in  April  to  determine  the 
amount  of  needed  dredging  on  Noyes  Shoal  and  in  the  harbor.  A  sub- 
project,  based  on  the  recent  survey,  for  dredging  a  channel  across 
Noyes  Shoal  was  submitted  and  approved  in  May.  Bids  have  been 
invited  for  about  $3,000  worth  of  dredging,  to  be  opened  in  July,  1895. 

A  light  has  been  maintained  upon  the  end  of  the  eastern  breakwater 
during  the  year.  The  contract  work  was  in  the  local  charge  of  Mr. 
Edward  Parrish  as  assistant  engineer,  with  Mr.  Samuel  B,  Pendleton 
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as  inspector,  and  the  survey  was  under  charge  of  Mr.  J.  H.  Rostock  as 
assistant  engineer. 

Worlc  required  to  complete  the  existing  project, — The  work  required  to 
complete  the  existing  project  is  the  extension  of  the  eastern  breakwater 
perhai)S  600  feet  at  its  eastern  end  and  about  700  feet  at  its  western  end, 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1896. — With 
the  present  available  funds  it  is  proposed  to  dredge  the  channel  across 
Noyes  Shoal. 

Stonington  Harbor  is  in  the  Stonington  collection  district  and  is  a  port  of  entry. 
The  amount  of  revenue  collected  at  Stoninp^ton  in  the  last  calendar  year  was  $463.03. 
The  principal  value  of  the  harbor  is  as  a  harbor  of  refuge.  The  nearest  lights  are 
Stonington  Light  and  Latimer  Reef  Light.  The  nearest  fortilioation  is  Fort  Trum- 
bull, New  London  Harbor,  Connecticut. 

Money  statement, 

July  1, 1894,  balance  .unexpended $10, 670. 67 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

15,670.67 
June  30, 1895,  amount  expended  during  fiscal  year 10, 637. 52 

July  1, 1895,  balance  unexpended 5, 033. 15 

July  1, 1895,  outstanding  liabilities 153. 06 

July  1, 1895,  balance  available 4,880.09 


Abstract  of  proposals  opened  July  17 J 1894 y  at  Newport,  R,  /.,  hy  Capi,  W.  H.  Bixhy,  V,  S, 
Engineer's  J  for  supplying  and  placing  stone  in  the  hreakwat^  at  Stonington,  Conn, 

[Quantity  required,  about  $8,000  worth  of  work.] 


Price  per  ton. 


No.! 


Name  and  address  of  bidder. 


Daniel  Toomey ,  Guilford,  Con  n 

S.  &  E.  S.  Belden,  Hartford,  Conn 

George  W.  Andrews,  Biddeford,  Me 

John  Salter  6l  Son,  Groton,  Conn 

Willlaoi  H.  Molthrop  &.  Co.,  New  London,  Conn 


Contract  awarded  to  S.  &  £.  8.  Belden  at  $1.03  per  ton. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  at  and  leaving  Stonington  Harbor,  Connecticut,  by  water 
during  the  calender  year  ending  December  31,  1894,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Mr.  C.  T.  Stanton,  collector  of  customs,  Stoning- 
ton, Conn.,  and  others) : 


Class  of  goods. 

Exports. 

Imports. 

Total. 

Value. 

Tons. 

Stone 

$40,000 
21,600 

$40,000 

21,600 

9,000 

77,500 

300.000 

5,600 

45,221,130 

136,000 

20,000 

Grsins  and  fomge. .  .................................... 

900 

Fish,  oysters,  ot c , 

$8,000 

150 

Lunibor and  products  ....... .     .  .... 

77,500 

300.  OuO 

6,600 

22, 221, 130 

70,000 

6,5G0 

Coal  minerals  and  products 

62.600 

Fortllizera 

160 

GeiMTal  merchandise 

23, 000,  OOU 
66,000 

204,500 

Sum'  ric»j 

5,000 

Total 

23,075,000 

22,735,830 

45.810,830 

299.870 

Gain  over  last  year,  nothing  special;  new  transportation  companies  established 
during  the  year,  iione.  (^ r^r^n]i^ 
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The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam : 

Freight  and  passenger 

Freij^ht  mainly 

Fishing 

Tugs 

Sail: 

Freight 

Fishing  boats 

Pleasure  buats,  small. . 


Number. 

Average 
drait^ 

Feet, 

425 

12 

38 

10 

38 

6 

200 

6 

1,000 

10 

6U0 

6 

1.000 

25 

Average 
tonnage. 

Tont. 

1,500 

1,000 

25 

30 

150 
25 


C  ig. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 


1.  WBEOK  NEAR  BROWNS  LEDGE,  MASSACHUSETTS. 

An  unknown  wreck  near  Browns  Ledge,  Massachusetts,  was  on  May 
9, 1894,  reported  to  your  oflBce  as  then  lying  sunk  somewhere  within  an 
area  of  about  one  mile  diameter,  in  location  from  2.5  to  3.5  miles  north 
of  Browns  Ledge,  western  entrance  to  Vineyard  Sound,  Massachusetts, 
and  as  therefore  being  a  dangerous  obstruction  to  the  free  navigation 
of  the  neighborhood.  Under  the  provisions  of  section  4  of  the  river  and 
harbor  act  of  June  14, 1880,  and  by  approval  of  the  Secretary  of  War 
and  of  the  Chief  of  Engineers,  of  May  12, 1894,  the  work  of  the  removal 
of  this  wreck  was  authorized,  and  $200  was  allotted  for  this  purpose, 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  latest  information,  nothing  definite  is  known  as  to 
the  identity  of  this  wreck  other  than  between  November,  1893,  aud 
May,  1894,  various  reports  continued  to  be  heard  as  to  an  unknown 
wreck  whose  mast  or  spar  projected  from  3  to  8  feet  above  the  water 
somewhere  within  the  area  above  mentioned,  and  in  from  12  to  10 
fathoms  of  water,  and  from  7  to  8  miles  from  the  nearest  shores,  that 
of  Seaconnet  Point  on  the  west  and  Cuttyhunk  on  the  east.  As  the 
wreck  evidently  lay  where  she  was  liable  to  be  struck  by  craft  using 
this  neighborhood,  it  was  thought  best  that  her  masts  aud  rigging  be 
removed  down  to  30  feet  depth  below  low- water  level,  to  prevent  her 
from  endangering  and  obstructing  navigation. 

While  preparations  were  being  made  to  locate  this  wreck,  and  before 
the  engineer  force  and  plant  could  be  spared  from  other  work  aud  sent 
to  this  localit}'^,  further  report  was  received  from  the  Navy  Department 
that  its  dynamite  cruiser  Yeauvius  had  found  this  wreck  on  or  about 
May  1  and  destroyed  its  masts  and  rigging  to  about  60  feet  depth,  leav- 
ing nothing  further  to  be  done. 

No  final  inspection  of  the  work  done  by  the  Yeaiivius  could  be  made 
by  this  office,  owing  to  the  absence  of  any  knowledge  of  its  location 
sufficiently  accurate  as  to  allow  its  exact  position  to  be  again  found. 
The  final  report  on  this  wreck  was  delayed  until  November  30, 1894,  in 
order  that  the  wreck's  removal  should  be  confirmed  by  the  absence  of 
further  complaints  as  to  such  obstruction  at  that  locality.  No  such 
further  complaints  having  been  heard  of  by  this  office,  this  w^eck  is 
believed  to  be  no  longer  an  obstruction  to  the  navigation  of  this  locality. 

The  total  cost  of  this  work  (office  work  only)  was  $8.34. 


Digitized  by 


Google 


702    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  unused  funds  have  been  returned  to  the  United  States  Treasuiy 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

2.   WRECK  OF   SCHOONER   L.  H.  HOPKINS. 

The  schooner  L.  H.  HopMns  was  in  May,  1S94,  reported  to  your  office 
as  then  lying  sunk  across  the  main  channel  of  the  Pawtucket  River, 
Rhode  Island,  and  as  therefore  being  a  dangerous  obstruction  to  the 
free  navigation  of  the  neighborhood.  This  wreck  had  been  complained 
of  and  requests  for  her  removal  had  been  made  by  the  mayor  of  Paw- 
tucket, R.  I.,  and  the  prominent  steamer  and  coal  agents  of  that  city. 
Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14, 1880,  and  by  approval  of  the  Secretary  of  War  of  May  29, 1894,  and 
of  the  Chief  of  Engineers  of  June  1,  1894,  the  work  of  the  removal  of 
this  wreck  was  authorized,  and  $600  was  allotted  for  this  purpose; 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  latest  information  this  vessel  at  the  time  of  wreck- 
ing, on  May  16,  1894,  was  loaded  with  paving  stone,  and  while  being 
hauled  away  from  the  wharves  (in  order  to  escape  from  adjacent  burn- 
ing buildings)  she  caught  on  fire  and  sank  in  a  position  directly  across 
the  channel  of  the  river  (which  at  this  place  is  only  about  50  feet  wide) 
and  in  from  8  to  11  feet  of  water  at  a  point  about  400  feet  below  the 
Division  Street  Bridge.  She  was  a  one-decked,  three-masted  schooner 
of  109  feet  length,  30  feet  breadth,  10  feet  depth,  232  tons  gross,  ton- 
nage, built  in  1865  at  Barnegat,  N.  J.,  documented  from  New  York, 
N.  Y.,  and  owned  by  S.  E.  Birdsall. 

As  the  wreck  obstructed  the  navigcition  of  the  upper  portion  of  the 
river  containing  the  principal  steamboat  and  coal  wharves  of  the  city, 
it  was  a  specially  objectionable  obstruction,  and  as  the  usual  two 
months'  delay  required  by  the  United  States  laws  prior  to  the  removal 
of  a  wreck  under  such  laws,  would  cause  a  very  great  loss  to  the  com- 
merce of  the  city  of  Pawtucket,  Captain  Bixby  furnished  the  mayor  of 
Pawtucket,  the  harbor  commissioners,  and  the  governor  of  the  State  of 
Rhode  Island,  and  other  persons  immediately  interested,  with  copies 
of  the  Massachusetts  State  laws  as  to  the  removal  of  such  wrecks,  and 
suggested  the  enactment  of  similar  legislation  by  the  State  of  Rhode 
Island.  This  resulted  in  the  immediate  passage,  by  the  general  assem- 
bly, then  in  session,  of  a  law  allowing  immediate  action  by  the  State 
harbor  commissioners  in  all  such  cases,  this  law  not  only  affording 
immediate  relief  to  an  obstructed  navigation,  but  at  the  same  time 
rendering  unnecessary  any  hasty  action  by  the  United  States.  As  such 
a  law  might  be  of  equal  value  to  other  States,  it  is  here  given  in  full,  as 
follows: 

STATE  OF   RHODE  ISLAND. 

CHAPTER  13J8. 

AN  ACT  in  amendment  of  and  in  addition  to  chapter  100  of  the  Public  Statutes,  entitled  **0f  the 

protection  of  navigation." 

It  is  enacted  by  the  general  assembly  as  follows : 

Section  1.  Wlienever  a  wrecked,  sunken,  or  abandoned  vessel,  or  any  unlawful 
or  unauthorized  structure  or  thini^  is  deposited  or  suffered  to  be  or  remain  in  the  tide 
waters  of  this  State,  and  in  the  judgment  of  the  board  of  harbor  commisaioneiB  is 
or  is  liable  to  cause  or  become  an  obstruction  to  the  safe  and  convenient  use  of  such 
waters  for  navigation  and  other  lawful  purposes,  it  shall  be  the  duty  of  said  board, 
an(l  said  board  shall  have  power,  to  remove  such  obstruction,  or  cause  the  same  to  be 
removed,  in  accordance  with  the  provisions  of  this  act. 

Skc.  2.  If  any  person  resident  or  being  in  the  United  States  is  known  to  said 
board  as  the  owner  of  such  vessel,  or  any  interest  therein,  or  as  having  or  exerois- 
iu*^  any  control  uf  the  same  as  master,  agent,  insurer,  or  otherwise,  or,  in  case  of 
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any  othet  unlawful  or  unauthorized  obHtniction,  ns  having  alone  or  with  others  built, 
deposited,  or  caused  the  same,  or  as  owning,  maintaining,  or  using  the  same  in  whole 
or  in  part,  said  board  shall  give  notice  in  writing  to  such  owner  or  other  person  to 
remove  such  vessel  or  other  obstruction  at  or  within  a  time  specified  in  the  uocice. 
It  shall  be  deemed  a  sufficient  notice  to  all  such  owners  and  other  persons  if  served 
upon  any  one  or  more  of  them  by  said  board,  or  by  its  order,  by  delivering  the  same 
in  hand  or  by  leaving  it  at  the  usual  place  of  business,  residence,  or  abode,  or  by 
duly  mailing  it  to  the  post-office  address  of  the  owner  or  other  person  on  whom  such 
notice  is  to  be  served. 

Sec.  3,  If  such  vessel  or  other  obstruction  is  not  removed  at  or  within  the  time 
specified  in  such  notice,  and  in  a  manner  and  to  a  place  satisfactory  to  said  board, 
or  if  such  owner  or  other  person  is  known  to  said  board  upon  whom  such  notice  can 
be  served,  said  board  may  proceed  to  remove  such  vessel  or  other  obstruction,  or  to 
complete  the  removal  thereof,  or  to  cause  the  same  to  be  done  in  such  manner  aud  to 
such  place  as  said  board  shall  deem  best,  and  the  necessary  cost  and  expense  of  such 
removal,  if  not  paid  by  some  owner  or  other  person  liable  therefor,  shall,  when  cer- 
tified by  said  board  and  approved  by  the  governor,  be  paid  out  of  the  treasury  of 
the  State. 

Sec.  4.  The  owner  of  any  vessel,  or  of  an  interest  in  any  vessel,  willfully  or 
maliciously  wrecked,  sunken,  or  abandoned  as  aforesaid,  and  .removed  as  herein- 
before provided,  whether  owning  at  the  time  such  vessel  first  became  an  obstruction, 
or  at  any  subsequent  time  before  such  removal  is  completed,  aud  all  persons  having 
or  exercising  any  control  over  such  vessel  or  any  part  thereof,  and,  in  the  case  of 
any  other  obstruction  so  removed,  the  person  or  persons  originally  building,  depos- 
iting, or  causing  the  same,  or  at  the  time  of  such  removal,  or  at  any  time  prior 
thereto,  owning,  maintaining,  or  using  the  same  in  whole  or  in  part,  shall  be  liable 
to  pay  the  cost  and  expenses  of  such  removal,  or  to  repay  the  same  when  paid  out 
of  the  treasury  as  aforesaid ;  and  the  same  may  be  recovered  in  an  action  of  contract 
brought  by  said  board  in  the  name  of  the  State  against  such  owners  or  other  per- 
sons, or  against  any  one  or  more  of  them.  The  attorney-general  shall  conduct  and 
commence  such  suits.  All  moneys  so  repaid  or  recovered  shall  be  paid  into  the 
treasury  of  the  State.  Any  person  who  pays  on  a  judgment  or  otherwise  more  than 
his  proportional  part  of  tbe  costs  and  expenses  aforesaid,  shall  have  a  claim  for 
contribution  against  all  other  parties  liable  therefor  according  to  their  respective 
interests. 

Sec.  5.  If  the  cost  and  expenses  of  removing  a  vessel  or  other  obstruction  as 
aforesaid  are  not  paid  or  repaid  by  somepwner  or  other  person  liable  therefor  within 
ten  days  after  such  removal  is  completed,  said  board  of  harbor  commissiouers  may 
sell  such  vessel  or  other  obstruction,  or  the  materials  and  appurteuances  thereof,  at 
public  or  private  sale,  and  tbe  net  proceeds  of  such  sale  shall  be  paid  into  the  treas- 
ury of  the  State  and  deducted  from  the  amount  to  be  repaid  or  recovered  as  provided 
in  the  preceding  section. 

Sec.  6.  No  insurer  of  a  vessel  who  has  paid  the  loss  thereon  shall,  by  reason  of 
such  insurance,  be  held  liable  to  remove  such  vessel,  or  to  pav  the  cost  and  expenses 
of  such  removal,  under  the  provisions  of  this  act,  unless  such  insurer  has  exercised 
some  act  of  ownership  or  control  over  such  vessel  or  some  part  or  appurtenances 
thereof,  or  received  the  proceeds  of  the  sale  thereof. 

Sec.  7.  A  commissioner  of  wrecks  and  shipwrecked  goods  shall  not  be  liable  to 
the  provisions  of  this  act  by  reason  of  anything  done  by  him  in  discharge  of  his 
office  as  such  commissioner,  but  he  shall,  upon  notice  and  request  by  said  board  of 
harbor  commisbioners,  retain  and  apply  so  much  of  the  property  in  his  possession 
appertaining  to  a  wrecked  vessel,  or  of  the  proceeds  thereof,  as  may  be  necessary  to 
provide  for  the  removal  of  such  vessel  so  that  the  same  shall  not  be  an  obstruction 
in  tide  waters. 

Sec.  8.  It  shall  be  the  duty  of  commissioners  of  wrecks  and  shipwrecked  goods, 
and  of  harbor  masters,  to  give  immediate  notice  to  the  board  of  harbor  commis- 
sioners of  all  shipwrecks  occurrinjy;  in  tide  waters  of  their  respective  towns  aud 
harbors  and  of  any  obstructions  existing  therein. 

Sec.  9.  There  shall  be  allowed  and  paid  out  of  the  treasury  annually  a  sum  not 
exceeding  three  thousand  dollars,  to  be  expended  as  may  be  necessary  m  carrying 
out  the  provisions  of  this  act. 

«  *  «  »  •  •  # 

Sec.  11.  This  act  shall  take  effect  upon  its  passage. 

I  certify  the  foregoing  to  be  true  copies. 

Attest:'  Charles  P.  Bennett, 

Secretary  of  State, 
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Under  the  provisions  of  the  above  law  and  the  permission  of  the  har- 
bor commissioners  the  wreck,  with  its  cargo,  was  entirely  removed  from 
the  channel  of  the  river  by  private  parties  during  the  month  of  June, 
1894.  At  the  end  of  the  two  months'  limit  the  statements  of  the  harbor 
commissioners  showed  that  the  wreck  was  no  longer  an  obstruction  to 
navigation.  No  special  inspection  was  therefore  made  at  that  time  by 
the  U.  S.  Engineer  Office,  but  final  reports  were  held  back  until  Novem- 
ber 30, 1894,  to  allow  of  further  reports,  if  any,  by  any  parties  inter- 
ested. No  complaints  having  been  received,  it  was  then  assumed  that 
the  wreck  had  been  fully  removed.  Subsequent  inspections  (in  con- 
nection with  other  channel  work  at  this  place)  confirmed  the  earlier 
conclusions.  This  wreck  is  therefore  believed  to  be.  no  longer  an 
obstruction  to  the  navigation  of  this  locality. 

The  total  cost  of  this  work  (office  work  only)  was  $13.83. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

3.  WRECK  NEAR  PARKERS  RIVER,  MASSACHUSETTS. 

An  unknown  wreck  was  in  June,  1894,  reported  to  your  office  as  then 
lying  sunk  outside  of  Parkers  liiver,  Massachusetts,  in  Buzzards  Bay, 
and  as  therefore  being  a  dangerous  obstruction  to  the  free  navigation 
of  the  neighborhood.  Under  the  provisions  of  section  4  of  the  river 
and  harbor  act  of  June  14, 1880,  and  by  approval  of  the  Chief  of  Engi- 
neers of  July  19,  1894,  the  work  of  the  removal  of  this  wreck  was 
authorized,  and  $400  was  allotted  for  this  purpose,  work  to  be  done  by 
hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  latest  information,  this  vessel  was  named  the  White 
Foam;  and  at  the  time  when  originally  wrecked,  about  eight  years  ago, 
was  loaded  with  coal,  and  sank  in  about  8  feet  of  water  at  a  point 
about  2  miles  southwest  by  south  from  the  Bass  Eiver  Breakwater,  and 
about  0.5  mile  from  the  nearest  shore,  that  of  the  mouth  of  Parkers 
River.  She  was  a  wooden  schooner  and  approximately  of  about  05  feet 
length,  18  feet  breadth,  8  feet  depth,  and  60  tons  gross  tonnage. 
Examinations  of  the  wreck,  made  on  August  27, 1894,  showed  her  to  be 
in  the  above  location,  her  bow,  stern,  and  sides  still  standing,  and  with 
2  feet  depth  of  water  over  her  and  8  feet  depth  of  water  around  her. 
Since  sinking,  she  had  been  run  into  several  times  (by  at  least  three 
boats  in  the  past  two  years)  with  considerable  injury  to  the  boats  and 
great  risk  to  the  lives  of  the  occupants.  As  the  wreck  still  lay  where 
she  was  liable  to  be  struck  by  the  light-draft  vessels  using  this  neigh- 
borhood, it  was  thought  best  that  all  remaining  portions  should  be 
removed  down  to  the  level  of  the  surrounding  ocean  bottom,  to  prevent 
her  from  endangering  and  obstructing  navigation.  The  location  of  the 
wreck  at  that  time  is  shown  by  sketches  and  maps  now  on  file  in  this 
Newport  office. 

Field  work  upon  this  wreck  was  commenced  on  August  27, 1894,  under 
Mr.  Theo.  McMahan  as  diver  and  inspector,  using  a  small  hired  sailboat 
and  crew,  and  was  completed  on  September  3, 1894.  The  actual  under- 
water work  was  done  in  five  days;  two  other  days  being  lost  to  this 
wreck  on  account  of  the  wrecking  party  being  more  advantageously 
employed  on  a  much  more  dangerous  wreck  near  by.  The  remaining 
X)ortions  of  the  wreck  were  shattered  by  185  pounds  of  dynamite,  in  43 
charges  of  from  3  to  5  pounds  each,  by  which  the  projecting  portions 
and  cargo  were  removed,  a  greater  part  of  the  wreckage  floating  away 
and  the  rest  being  scattered  over  the  ocean  bottom  in  such  way  that 
nothing  was  left  projecting  above  the  bottom. 
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A  final  inspection,  made  on  September  3,  showed  least  depths  of  from 
7.5  to  8  feet  of  water  over  the  area  previously  occupied  by  the  wreck; 
this  being  as  much  as  exists  over  the  adjacent  parts  of  the  surrounding 
shoal.  This  wreck  is  therefore  no  longer  an  obstruction  to  the  naviga- 
tion of  this  locality. 

No  property  of  any  value  was  recovered;  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $303.49,  including  all  expenses  of 
first  examination,  subsequent  and  final  inspection,  and  other  superin- 
tendence in  the  field  and  office. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

4,   WBBCK  OF  BABGE   SHAMOKIN. 

The  barge  Shamokin  was  on  July  13, 1894,  reported  to  your  office  rs 
then  lying  sunk  in  Pollock  Eip  Slough,  and  as  therefore  being  a  danger- 
ous obstruction  to  the  free  navigation  of  the  neighborhood.  Under  the 
provisions  of  section  4  of  the  river  and  harbor  act  of  June  14, 1880, 
and  by  approval  of  the  Secretary  of  War  of  July  23, 1894,  and  of  the 
Chief  of  Engineers  of  July  24, 1894,  the  work  of  the  removal  of  this 
wreck  was  authorized,  and  $800  was  allotted  for  this  purpose,  work 
to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  latest  information,  this  vessel  at  the  time  when 
originally  wrecked,  on  June  26, 1894,  was  loaded  with  coal;  was  on  her 
way  from  Philadelphia,  Pa.,  to  !Newburyport,  Mass.,  was  run  into  by  a 
steamer  during  a  dense  log,  and  sank  in  about  42  feet  of  water  at  a 
I>oint  about  250  yards  southeast  of  the  Pollock  Rip  Light-ship,  and 
about  3.5  miles  from  the  nearest  shore,  that  of  Monomoy  Point,  Massa- 
chusetts.  She  was  a  single-decked,  two-masted  wooden  sloop-barge, 
of  187  feet  length,  35  feet  breadth.  16  feet  depth,  841  tons  gross  ton- 
nage, built  in  1890,  at  Perth  Amooy,  N.  J,,  documented  from  Phila- 
delphia, Pa.,  and  owned  by  Mr.  Asa  S.  Wing.  Examinations  of  the 
wreck,  made  on  August  31,  showed  her  masts  to  have  disappeared  but 
her  hull  and  cargo  to  be  still  intact  with  the  exception  of  a  small  hole 
in  her  port  side;  and  soundings  showed  15  feet  of  water  over  her  deck 
and  42  feet  of  water  all  around  her.  As  the  wreck  lay  where  she  was 
a  constant  danger  to  the  vessels  having  to  use  this  waterway,  it  was 
thought  best  that  her  hull  be  removed  down  to  28  feet  depth  below  low- 
water  level  to  prevent  her  from  endangering  and  obstructing  naviga- 
tit>n.  The  location  of  the  wreck  at  that  time  is  shown  by  sketches  and 
maps  now  on  file  in  this  Newx)ort  office. 

Field  work  upon  this  wreck  was  commenced  on  August  31,  under  Mr. 
Theodore  McMahan  as  diver  and  Inspector,  using  a  small  hired  sailboat 
and  crew,  and  completed  on  September  23.  The  actual  under-water 
work  was  done  in  eleven  days,  four  days  being  lost  on  account  of  bad 
weather.  The  hull,  deck,  and  cargo,  which  were  found  to  be  all  there, 
were  shattered  by  1,161  pounds  of  dynamite,  in  110  charges  of  from  7 
to  11  pounds  each,  by  which  the  upper  portions  of  the  wreck  and  cargo 
were  removed,  a  part  of  the  wreckage  floating  away,.and  the  rest  being 
scattered  over  the  ocean  bottom  in  deep  water  below  the  reach  of 
vessels. 
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A  final  inspection,  made  on  September  23,  showed  least  depths  of 
from  28  to  37  feet  of  water  over  any  remaining  portions  of  the  wreck. 
This  wreck  is  therefore  no  longer  an  obstruction  to  the  navigation  of 
this  locality. 

No  property  of  any  value  was  recovered;  nor  was  any  attempt  made 
to  save  any.  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $796.32,  including  all  expenses  of 
first  examination,  subsequent  and  final  inspection,  and  other  superin- 
tendence in  the  field  and  office. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

5.   WRECK  AT  WOODS  HOLE,  MASSACHUSETTS. 

A  portion  of  an  old  wreck  (name  unknown)  was  on  September  14, 
1894,  reported  to  your  office  as  then  lying  sunk  in  Woods  Hole  Harbor, 
Massachusetts,  and  as  therefore  being  a  dangerous  obstruction  to  the 
free  navigation  to  the  neighborhood.  tTnder  the  provisions  of  section  4 
of  the  river  and  harbor  act  of  June  14, 1880,  and  by  approval  of  the 
Chief  of  Engineers  of  September  14, 1894,  the  work  of  the  removal  of 
this  wreck  was  authorized,  and  $100  was  allotted  for  this  purpose; 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

No  accurate  information  could  be  obtained  as  to  the  identity  or  origi- 
nal occurrence  of  this  wreck,  but  she  is  known  to  have  lain  in  her  late 
position  for  the  past  eight  years,  and  is  currently  reported  to  have  been 
towed  there  in  a  sinking,  condition,  stripped  of  everything  of  value  and 
then  abandoned,  so  as  to  lie  sunk  in  from  9  to  14  feet  of  water  at  a 
point  about  200  feet  northwest  of  the  U.  S.  Revenue  Marine  Wharf, 
and  about  200  feet  southwest  of  the  small  boat  wharf  in  front  of  the 
Breakwater  Hotel.  She  was  originally-  a  wooden  vessel  of  probably 
about  200  tons  gross  tonnage.  Examinations  of  the  wreck,  made  on 
September  17,  showed  the  port  side  and  a  portion  of  the  starboard 
side  of  a  vessel  from  which  projected  some  old  bits  and  ironwork,  the 
whole  about  100  feet  long,  with  from  2  to  8  feet  of  water  over  her, 
and  with  9  to  14  feet  of  water  all  around  her.  As  the  wreck  still  lay 
where.she  was  liable  to  be  struck  by  boats  using  the  harbor,  and  par- 
ticularly by  the  light-house  vessels  and  revenue  marine  steamers  using 
the' adjacent  wharf  (her  solidity  and  height  being  sufficient  to  easily 
injure  either  of  these  boats),  it  was  thought  best  that  she  should  be 
completely  broken  up  and  removed  to  prevent  her  from  endangerinfi^ 
and  obstructing  navigation.  The  location  of  the  wreck  at  the  time  k 
shown  by  sketches  and  maps  now  on  file  in  this  (N^ewport)  office. 

Field  work  upon  this  wreck  was  commenced  on  September  17, 1894. 
under  Mr.  Theodore  McMahan,  as  diver  and  inspector,  using  a  small 
hired  sailboat  and  crew,  and  completed  on  September  18, 1894.  The 
wreck  was  shattered  by  100  i)ound8  of  dynamite  in  26  charges,  by  which 
all  projecting  portions  were  removed,  a  part  of  the  wreckage  floating 
away,  and  the  rest  being  hauled  up  on  the  beach  above  high  water. 

A  final  inspection,  made  on  September  18,  showed  least  depths  of 
from  8  to  14  feet  of  water  over  the  area  previously  occupied  by  the 
wreck,  equal  to  that  over  the  adjoining  harbor  bottom.  This  wreck  is 
therefore  no  longer  an  obstruction  to  the  navigation  of  this  locality. 

No  property  of  any  value  was  found  worth  saving. 
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The  total  cost  of  this  work  was  $61.16,  including  all  expenses  of  first 
ezaminationy  subsequent  and  final  inspection,  and  all  other  superin- 
tendence in  the  field  and  office. 

The  unused  fiinds  have  been  returned  to  the  United  States  Treasury 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

6.  WRECK  AT  BUZZARDS  BAY,  MASSACHUSETTS. 

A  portion  of  a  wrecked  vessel  (name  unknown)  was  on  September  13, 
1894,  reported  to  your  office  as  then  adrift  in  Buzzards  Bay,  and  as 
therefore  being  a  dangerous  obstruction  to  the  free  navigation  of  the 
neighborhood.  Under  the  provisions  of  section  4  of  the  river  and  har- 
bor act  of  June  14, 1880,  and  by  approval  of  the  Chief  of  Engineers  of 
September  13, 1894,  the  work  of  the  removal  of  this  wreck  was  author- 
ized, and  $100  was  allotted  for  this  purpose;  work  to  be  done  by  hired 
labor  and  the  use  of  the  GovemmeDt  plant. 

According  to  the  latest  information,  this  piece  of  wreckage  had  been 
seen  afloat  in  various  parts  of  Vineyard  Sound  and  Buzzards  Bay  dur- 
ing the  fore  part  of  September,  and  on  September  13  was  reported  as 
having  grounded  in  12  feet  of  water  at  a  point  100  yards  from  the  shore 
of  Naushon  Island,  west  of  the  entrance  to  Wood»  Hole.  It  is  supposed 
that  it  was  a  part  of  the  wrecked  schooner  Golden,  BuU^  which,  while 
still  afloat  south  of  Nantucket,  was  on  August  3  rammed  and  cut  into 
two  or  more  parts  by  the  U.  S.  cruiser  Atlanta^  the  various  floating 
remnants  of  such  wreck  having  been  later  reported  as  seen  at  varying 
intervals  of  time  at  various  points  on  a  natural  route  of  travel  along 
the  south  of  Nantucket  and  Marthas  Vineyard,  and  also  in  the  mouth 
of  Vineyard  Sound,  Seaconnet  Eiver,  and  Buzzards  Bay,  and  tempo- 
rarily ashore  at  Gay  Head  and  other  points.  The  Golden  Rule  was  a 
British  schooner  of  about  199  tons,  which,  loaded  with  molasses  and  on 
her  way  from  Puerto  Rico  to  Boston  was,  early  in  July,  in  a  fog,  run 
into  and  cut  down  to  the  water's  edge  by  the  steamer  Chattahoochee,  in 
the  neighborhood  of  Nantucket,  New  South  Shoal,  south  of  Nantucket. 
Examinations  of  the  piece  of  wreckage  at  Naushon,  made  on  the  13th 
and  16th  of  September,  showed  that  the  latter  was  composed  of  the  star- 
board side  of  a  comparatively  new  vessel,  and  was  about  92  feet  long, 
22  feet  wide,  2  feet  thick,  rising  with  the  knees  from  4  to  8  feet  higher, 
with  about  2  feet  of  water  over  the  middle  portion,  and  temporarily 
anchored  by  its  rigging  in  12  feet  of  water.  The  appearance  of  this 
wreckage  was  in  harmony  with  the  rumor  as  to  its  being  one  side  of 
the  GoMen  Rule,  As  the  wreckage  still  lay  where  it  was  liable  to  float 
off  and  be  struck  by  passing  steamers  and  other  craft  using  this  neigh- 
borhood it  was  thought  best  that  it  should  be  completely  removed  to 
prevent  it  from  further  endangering  and  obstructing  navigation.  The 
location  of  the  wreckage  at  that  time  is  shown  by  sketches  and  maps 
now  on  file  in  this  (Newport)  office. 

Field  work  upon  this  wreckage  was  commenced  on"  September  16, 
under  Mr.  Theodore  McMahan,  as  diver  and  inspector,  using  a  small 
hired  sailboat  and  crew,  and  was  completed  on  the  same  day.  The 
wreckage  (the  knees  and  waist  timbers  particularly),  which  was  found 
to  be  quite  firm  and  solid,  was  shattered  by  156  pounds  of  dynamite  in 
42  charges,  a  large  part  of  it  floating  away,  the  largest  pieces  being 
hauled  up  on  the  beach  above  high  water,  and  the  rest  scattered  over 
the  bottom  in  such  way  that  nothing  was  left  projecting  above  the 
bottom. 

A  final  inspection,  made  on  September  16,  showed  a  least  depth  of 
12  feet  of  water  over  the  area  formerly  occupied  by  the  wreckage,  this 
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being  as  much  as  over  the  adjacent  bottom.  This  wreckage  is  there- 
fore no  longer  an  obstruction  to  the  navigation  of  this  locahty. 

'So  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $95.37,  including  all  expenses  of  first 
examination,  subsequent  and  final  inspection,  and  other  superintendence 
in  the  field  and  ofiice. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

7.  WRECK  OF  SCHOONER  BORA  M.  FRENCH. 

The  schooner  Dora  M.  French  was  on  September  18, 1894,  reported 
to  your  office  as  then  lying  sunk  in  the  western  entrance  to  Vineyard 
Sound,  and  as  therefore  being  a  dangerous  obstruction  to  the  free  navi- 
gation of  the  neighborhood.  Under  the  provisions  of  section  4  of  the 
river  and  harbor  act  of  June  14, 1880,  and  by  approval  of  the  Secretary 
of  War  and  of  the  Chief  of  Engineers  of  September  21, 1894,  the  work 
of  the  removal  of  this  wreck  was  authorized,  and  $300  was  allotted 
for  this  purpose;  work  to  be  done  by  hired  labor  and  the  use  of  the 
Government  plant. 

According  to  the  latest  information  this  vessel  at  the  time  when 
originally  wrecked,  on  September  10, 1894,  was  loaded  with  coal,  was 
on  her  way  from  Hoboken,  N.  J.,  to  Boston,  Mass.,  was  run  into  by  the 
steamer  Portia  and  sank  in  about  57  feet  of  water  at  a  point  about  2 
miles  east  of  the  Vineyard  Sound  Light-Ship,  2.75  miles  southwest  by 
west  of  the  Cuttyhunk  Life-Saving  Station,  and  about  1.5  miles  from 
the  nearest  shore,  that  of  the  southwest  bluff  at  Cuttyhunk.  She  was 
a  1-decked,  3-masted  schooner  of  113  feet  length,  29  feet  breadth,  9 
feet  depth,  215  tons  gross  tonnage,  built  in  1874  at  Brewer,  Me.,  docu- 
mented from  Bangor,  Me.,  and  owned  by  J.  S.  Jenness.  Examinations 
of  the  wreck,  made  on  the  1  st  and  2d  of  November  at  the  time  her  exact 
location  was  determined,  showed  her  spars  projecting  about  6  feet  above 
the  water,  and  near  them  the  jaws  of  one  of  her  booms,  while  some 
400  feet  away  was  what  appeared  to  be  a  jib  boom  projecting  about  10 
feet  above  the  water.  As  the  wreck,  though  lying  in  deep  water,  still 
lay  where  the  masts  and  rigging  were  liable  to  be  struck  by  all  craft 
using  this  much-frequented  highway,  it  was  thought  best  that  such 
remaining  masts  and  rigging  be  removed  down  to  at  least  30  feet  below 
low  water  level  to  prevent  her  from  endangering  and  obstructing  navi- 
gation. The  location  of  the  wreck  at  that  time  is  shown  by  sketches 
and  maps  now  on  file  in  this  (Newport)  oflftce. 

Field  work  upon  this  wreck  was  commenced  on  December  1, 1894, 
under  Mr.  E.  Parrish,  as  assistant  engineer,  and  Mr.  Theodore  McMa- 
han,  as  diver  and  inspector,  using  a  small  hired  sailboat  and  crew,  and 
completed  on  the  same  day.  By  this  date  the  heavy  seas  and  tide  had 
practically  broken  up  the  vessel,  or  at  least  detached  portions  of  the 
rigging  from  the  hull.  All  that  could  be  found  was  two  spars  anchored 
by  wire  stays  standing  above  the  water  to  a  height  of  about  12  feet, 
and  they  were  shattered  by  10  pounds  of  dynamite  in  2  charges,  and 
were  removed ;  a  large  part  of  the  wreckage  floating  away,  and  the  rest 
sinking  in  deep  water  below  the  reach  of  vessels. 

A  final  examination,  made  on  the  same  day,  showed  a  least  depth  of 
67  feet  of  water  over  and  around  the  place  where  the  wreck  was  first 
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located  aud  also  aroand  where  the  spars  were  found.  Diligent  search 
was  made  for  the  other  portions  of  this  wreck  by  reaching  and  sweep- 
ing over  an  area  of  2  miles,  but  nothing  more  was  found.  This  wreck 
is  therefore  considered  as  no  longer  an  obstruction  to  the  navigation  of 
this  locality. 

Ko  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $299.14,  including  all  expenses  of 
first  examination,  subsequent  and  final  inspection,  and  other  superin- 
tendence in  the  field  and  oflBce. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury, 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

8.   WRECK   OF   SCHOONER  MARY  J.   CASTNER. 

The  schooner  Mary  J.  Oastner  was  on  September  17, 1894,  reported 
to  your  office  as  then  lying  sunk  in  Pollock  Rip  Slough,  and  as  there- 
fore being  a  dangerous  obstruction  to  the  free  navigation  of  the 
neighborhood.  Under  the  provisions  of  section  4  of  the  river  and 
harbor  act  of  June  14, 1880,  and  by  approval  of  the  Secretary  of  War 
of  September  22, 1894,  and  of  the  Chief  of  Engineers  of  September 
24, 1894,  the  work  of  the  removal  of  this  wreck  was  authorized,  and 
$1,000  was  allotted  for  this  purpose,  work  to  be  done  by  hired  labor 
and  the  use  of  the  Government  plant. 

According  to  the  latest  information,  this  vessel  at  the  time  when 
originally  wrecked,  on*  September  5, 1894,  was  loaded  with  iron;  was 
on  her  way  from  Korth  Weymouth,  Mass.,  to  Philadelphia,  Pa.;  was 
run  into  while  at  anchor  and  during  a  dense  fog  by  schooner  Wm.  K, 
Farky  and  sank  in  about  30  feet  of  water  at  a  point  about  3  miles  north- 
east of  the  bell  buoy  at  Pollock  Rip,  also  about  2.5  miles  south-south- 
east  of  the  Chatham  Life-Saving  Station,  and  about  1.75  miles  from 
the  nearest  shore,  that  of  Chatham  Beach.  She  was  a  two-decked, 
three-masted  schooner  of  127  feet  length,  32  feet  breadth,  14  feet 
depth,  433  tons  gross  tonnage,  built  in  1877  at  Bath,  Me.,  documented 
from  Philadelphia,  Pa.,  and  owned  by  Henry  D.  May  &  Co.  Exami- 
nations of  the  wreck,  made  on  the  12th  and  13th  of  September,  showed 
two  of  her  masts,  her  jib  boom,  and  bowsprit  still  standing  and  with 
from  18  to  27  feet  depth  of  water  over  her,  and  from  27  to  35  feet  depth 
of  water  around  her.  As  the  wreck  still  lay  where  she  was  liable  to 
be  struck  by  all  craft;  using  this  public  and  much-frequented  highway, 
it  was  thought  best  that  her  masts  and  hull  be  removed  down  to  at  least 
28  feet  depth  below  low-water  level,  to  prevent  her  from  endangering 
and  obstructing  navigation.  The  location  of  the  wreck  at  that  time  is 
shown  by  sketches  and  maps  now  on  file  in  this  (Newport)  ofiice. 

Field  work  upon  this  wreck  was  commenced  on  November  12,  under 
Mr.  E.  Parrish  as  assistant  engineer,  and  Mr.  Theo.  McMahan  as  diver 
and  inspector,  using  a  small  hired  sailboat  and  crew,  and  was  com- 
pleted on  November  24,  The  actual  underwater  work  was  done  in 
six  days,  four  other  days  being  lost  on  account  of  bad  weather.  The 
bow,  sides,  portion  of  her  stern,  ete.,  which  were  found  standing,  were 
shattered  by  320  pounds  of  dynamite  in  51  charges  of  from  5  to  11 
pounds  each,  by  which  the  upper  portions  of  the  wreck  and  cargo 
were  removed,  a  part  of  the  wreckage  floating  away,  and  the  rest  being 
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scattered  over  the  ocean  bottom  in  deep  water  below  the  reach  of  ves- 
sels, or  in  such  way  that  nothing  was  left  projecting  above  the  bottom. 

A  final  inspection  made  on  November  25  showed  least  depths  of  33 
feet  of  water  over  the  area  previously  occupied  by  the  wreck,  which 
is  3  feet  more  depth  than  exists  over  the  adjacent  surrounding  shoal. 
This  wreck  is  therefore  no  longer  an  obstruction  to  the  navigation  of 
this  locality. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  exi^ense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruc- 
tion of  the  wreck  itself). 

The  total  cost  of  this  work  was  $667.18,  including  all  expenses  of 
first  examination,  subsequent  and  final  inspection,  and  other  superin- 
tendence in  the  field  and  office. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury, 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

9.  WRECK  OF  SCHOONER   O.  B.  WITHERELL. 

The  schooner  0.  D.  WithereU  was  on  October  25, 1894,  reported  to 
your  office  as  then  lying  sunk  in  Nantucket  Sound,  southeast  of  the 
Bass  Eiver  Light  Station,  and  as  therefore  being  a  dangerous  obstruc- 
tion to  the  free  navigation  of  the  neighborhood.  .Under  the  provisions 
of  section  4  of  the  river  and  harbor  act  of  June  14, 1880,  and  by  approval 
of  the  Acting  Secretary  of  War  of  October  29  and  of  the  Chief  of  Engi- 
neers of  October  30, 1894,  the  work  of  the  removal  of  this  wreck  was 
authorized,  and  $1,000  was  allotted  for  this  purpose,  work  to  be  done  by 
hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  latest  information,  this  vessel  at  the  time  when  orig- 
inally wrecked,  on  October  10, 1894,  was  loaded  with  coal;  was  on  her 
way  from  one  of  tbe  coal  i)orts  to  Portland,  Me.,  and  during  the  severe 
storm  of  that  date  went  ashore  on  the  Kill  Pond  Bar,  and  sank  in  about 
12  feet  of  water  at  a  point  about  2  miles  east-southeast  of  the  Bass  Biver 
Light  Station,  and  about  1  mile  from  the  nearest  shore,  that  of  South 
Yarmouth.  She  was  a  two-decked,  three-masted  wooden  schooner  of 
148  feet  length,  33  feet  breadth,  15  feet  depth,  631  tons  gross  tonnage, 
built  in  1874  at  Bath,  Me.,  documented  from  Dennis,  Mass.,  and  owned 
by  Uriah  B.  Fisk. 

While  preparations  were  being  made  for  the  location  and  removal  of 
this  wreck,  further  report  was  received  that  the  owners  or  other  inter- 
ested parties  had  unexpectedly  succeeded  in  raising  and  floating  her  and 
towing  her  to  her  destination.  This  report  was  later  verified  by  the 
field  force  while  at  work  upon  other  wrecks  in  the  neighborhood,  so  that 
this  wreck  is  therefore  no  longer  an  obstruction  to  the  navigation  of 
this  locality. 

The  total  cost  of  this  work  (office  work  only)  was  $8.33. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury, 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted, 

10.  WRECK  OF  SCHOONER  LIGHT  (STAR)  OP  THE  BAST. 

The  schooner  8tar  of  the  East  was  on  October  26, 1894,  reported  to 
your  office  as  then  lying  sunk  in  Kantucket  Sound,  east-southeast  of 
the  Bass  Biver  Light  Station,  and  as  therefore  being  a  dangerous 
obstruction  to  the  free  navigation  of  the  neighborhood^  Under  the 
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provisions  of  section  4  of  the  river  and  harbor  act  of  June  14, 1880,  and 
by  approval  of  the  Secretary  of  War  of  October  31,  1894,  and  of  the 
Chief  of  Engineers  of  November  1, 1894,  the  work  of  the  removal  of  this 
wreck  was  authorized,  and  $800  was  allotted  for  this  purpose,  work  to 
be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

During  the  progress  of  work  upon  this  wreck  her  name  was  found 
to  be  the  Light  of  the  Uast  instead  of  the  Star  of  the  Uast,  as  originally 
reported. 

According  to  the  latest  information,  this  vessel,  the  Light  of  the  East. 
was  originally  wrecked  on  October  10, 1894  j  was  at  that  time  loaded 
with  stone;  was  on  her  way  from  Franklin,  Me.,  to  Philadelphia,  Pa.; 
and  during  the  severe  storm  of  that  date  struck  on  Kill  Pond  Bar,  and 
sank  in  about  13  feet  of  water  at  a  point  about  2.5  miles  east-south- 
east of  the  Bass  River  Light  Station,  and  about  1.5  miles  from  the 
nearest  shore,  that  of  South  Yarmouth.  She  was  a  one-decked,  two- 
masted,  wooden  schooner  of  92  feet  length,  27  feet  breadth,  8  feet 
depth,  147  tons  gross  tonnage,  built  in  1869  at  Tremont,  Me.,  docu- 
mented from  Ellsworth,  Me.,  and  owned  by  J,  M.  Higgins,  Her  own- 
ers or  agents  subsequently  removed  the  cargo  and  stripped  and 
abandoned  her.  Examinations  of  the  wreck  made  on  November  30,  at 
the  time  of  locating  her  exact  position,  and  December  10  showed  her 
masts  gone;  but  her  sides,  bow,  and  portion  of  her  stem  standing,  her 
bowsprit  out  of  water  about  3  feet,  from  2  to  5  feet  of  water  over  her, 
and  13  feet  of  water  around  her.  As  the  wreck  still  lay  where  she  was 
liable  to  be  struck  by  all  vessels  of  up  to  11  feet  draft  using  this  neigh- 
borhood, it  was  thought  best  that  .she  be  completely  broken  up  and 
removed  down  to  the  level  of  the  surrounding  ocean  bottom,  to  prevent 
her  from  endangering  and  obstructing  navigation.  The  location  of  the 
wreck  at  that  time  is  shown  by  sketches  and  maps  now  on  file  in  this 
(Newport)  oflSce. 

Field  work  upon  this  wreck  was  commenced  on  December  10  under 
Mr.  E.  Parrish  as  assistant  engineer  and  Mr.  Theodore  McMahan  as 
diver  and  inspector,  using  a  small  hired  sailboat  and  crew,  and  was 
completed  on  December  19, 1894,  The  actual  under- water  work  was 
done  in- four  days,  two  other  days  being  lost  on  account  of  bad  weather. 
The  hull,  deck,  bow,  etc.,  which  were  found  to  be  all  there  except  a  part 
of  her  stern,  were  shattered  by  270  x>ound8  of  dynamite  in  51  charges  of 
from  5  to  11  pounds  each,  by  which  the  entire  wreck  was  broken  up 
and  removed,  a  part  of  the  wreckage  floating  away,  the  rest  being  scat- 
tered over  the  ocean  bottom  below  the  reach  of  vessels,  in  such  way 
that  nothing  was  left  projecting  above  the  bottom. 

During  the  high  winds  and  heavy  seas  of  December  18,  and  after  she 
had  been  almost  destroyed,  she  shifted  her  position  to  about  200  feet  to 
the  north  and  east  of  her  former  position,  and  into  18  feet  of  water, 
where  her  final  destruction  was  completed  on  December  19. 

A  final  inspection,  made  on  December  19,  showed  least  depths  of  18 
feet  of  water  over  the  area  last  occupied  and  also  of  13  feet  over  the  area 
first  occupied  by  the  wreck,  all  of  which  is  as  much  as  exists  over  the 
adjacent  ocean  bottom  or  over  the  lines  of  approach  thereto.  This 
wreck  is  therefore  no  longer  an  obstruction  to  the  navigation  of  this 
locality. 

^o  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 
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The  total  cost  of  this  work  was  $439.22,  including  all  expenses  of  first 
examination,  subsequent  and  final  inspection,  and  other  sux>erintendence 
in  the  field  and  office. 

The  unused  fands  have  been  returned  to  the  United  States  Treasury 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

11.  UNKNOWN  WRECK  IN  NANTUCKET  SOUND. 

An  unknown  wrexjk  was  on  October  26,  1894,  reported  to  your  office 
as  then  lying  sunk  in  Nantucket  Sound,  about  3  miles  north  of  the 
Great  Point  Light-House,  and  as  therefore  being  a  dangerous  obstruc- 
tion to  the  free  navigation  of  the  neighborhood.  Under  the  provisions 
of  section  4  of  the  river  and  harbor  act  of  June  14, 1880,  and  by  approval 
of  the  Acting  Secretary  of  War  of  October  31, 1894,  and  of  the  Chief  of 
Engineers  of  November  1, 1894,  the  work  of  the  removal  of  this  wreck 
was  authorized  and  $250  was  allotted  for  this  purposes  work  to  be 
done  by  hired  labor  and  the  use  of  the  Government  plant. 

Nothing  definite  is  known  as  to  this  wreck  other  than  that  its  masts 
or  spars  projected  above  the  water  for  several  days  on  and  after  Octo- 
ber 14, 1894,  at  a  point  about  3  miles  north  of  the  Great  Point  Light-  . 
House  in  about  7  fathoms  depth  of  water.  As  the  wreck,  from  its 
reported  location,  was  found  to  be  directly  in  the  track  of  the  majority 
of  the  vessels  using  this  much-frequented  highway,  it  was  thought  best 
that  at  least  her  masts  and  rigging  should  be  removed  down  to  25  feet 
depth  below  low-water  level,  to  prevent  her  from  endangering  and 
obstructing  navigation. 

Before  the  wreck  could  be  definitely  located,  and  examined,  it  disap- 
peared from  sight.  Since  then  no  further  reports- have  been  rec'eived 
of  any  wreck  in  this  locality.  However,  to  make  certain  of  its  com- 
plete disappearance  (important  because  of  the  large  amount  of  travel 
at  this  place)  the  wrecking  party  on  the  20th  and  21st  of  December, 
1894  (under  Mr,  George  Eldridge  as  assistant  engineer  and  Mr.  Theo- 
dore McMahan  as  diver  and  inspector,  using  a  small  hired  sailboat  and 
crew),  made  a  careful  search  for  this  wreck  over  an  area  of  2  square 
miles  in  the  locality  where  it  had  been  previously  seen,  but  nothing  of 
the  kind  was  found.  Personal  inquiry  was  made  of  the  keeper  of  the 
Great  Point  Light-House,  but  nothing  further  was  learned  thereby. 

As  this  wreck  was  in  deep  water  (about  42  feet)  it  is  thought  that  its 
masts  became  detached  in  some  way  and  either  floated  off  or  sank.  It 
is  therefore  believed  that  this  reported  wreck  is  no  longer  an  obstruc- 
tion to  the  navigation  of  this  locality. 

The  total  cost  of  this  work  has  therefore  been  only  $87.70,  including 
all  expenses  in  the  field  and  office. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

12.  WBECK  OF   SCHOONER  MARIA  ADELAIDE. 

The  schooner  Maria  Adelaide  was  on  November  9, 1894,  reported  to 
your  office  as  then  lying  sunk  in  tlie  channel  of  the  entrance  to  Cutty- 
hunk  Pond,  Massachusetts,  and  as  therefore  being  a  dangiSrous  obstruc- 
tion to  the  free  navigation  of  the  neighborhood.  Under  the  provisions 
of  section  4  of  the  river  and  harbor  act  of  June  14,  1880,  and  by 
approval  of  the  Secretary  of  War  and  of  the  Chief  of  Engineers  of 
November  15, 1894,  the  work  of  the  removal  of  this  wreck  was  author- 
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ized  and  $125  was  allotted  for  this  purpose,  work  to  be  done  by  hired 
labor  and  the  use  of  the  Government  plant. 

No  accurate  information  could  be  obtained  as  to  the  original  occur- 
rence of  this  wreck  or  as  to  her  cargo,  destination,  etc.,  but  it  is  cur- 
rently reported  that  she  was  wrecked  in  September  of  1890  on  the 
Vineyard  Sound  side  of  Cuttyhunk  Beach,  where  she  is  known  to  have 
lain,  out  of  the  way  of  vessels,  up  to  October  10,  1894,  when  during 
the  severe  storm  of  that  date  the  remnants  of  her  hull  were  washed 
entirely  across  the  beach  (about  600  feet  wide' at  this  place)  and  lodged 
on  the  Buzzards  Bay  side,  where  she  finally  lodged  in  about  3  feet  of 
water  (at  low  tide)  on  the  edge  of  the  channel  entrance  to  the  pond  (or 
interior  harbor  of  Cuttyhunk)  and  about  50  feet  from  the  nearest  shore, 
that  of  the  southern  part  of  Cuttyhunk  harbor.  She  was  originally  a 
wooden  schooner  of  about  96  feet  length,  24  feet  breadth,  7  feet  depth, 
112  tons  gross  tonnage,  built  in  1872  at  Brewer,  Me.,  documented  from 
Bangor,  Me.,  and  owned  by  Greorge  B.  Cook.  Examinations  of  the 
remaining  portion  of  this  wrecks  made  on  November  10  and  December 
2, 1894,  showed  it  to  be  composed  of  the  starboard  side,  bottom,  and 
keel,  and  to  be  about  70  feet  long,  20  feet  wide,  and  5  feet  deep,  all  of 
which  was  covered  at  high  water  and  exposed  at  low  water.  As  the 
wreckage,  though  lying  in  shallow  water,  still  lay  where  it  was  liable 
to  be  struck  by  the  light-draft  vessels  beating  in  and  out  of  the  pond, 
it  was  thought  best  that  it  be  completely  broken  up  and  removed  down 
to  the  level  of  the  surrounding  bottom,  to  prevent  it  from  endangering 
and  obstructing  navigation.  The  location  of  this  wreckage  at  that 
time  is  shown  by  sketches  and  maps  now  on  file  in  this  (Newport)  office. 

Field  work  upon  this  wreck  was  commenced  on  December  3, 1894, 
under  Mr.  E.  Parrish  as  assistant  engineer  and  Mr.  Theodore  McMahan 
a<s  diver  and  inspector,  using  a  small  hired  sailboat  and  crew,  and  was 
completed  on  December  6, 1894.  This  wreckage,  as  above  describe, 
was  shattered  by  175  pounds  of  dynamite  in  59  charges  of  from  7  to  11 
pounds  each,  by  which  all  obstructing  portions  were  broken  up  and 
removed,  the  smaller  portions  floating  away  or  scattering  over  the  har- 
bor bottom,  and  the  larger  portions  being  hauled  up  on  the  beach 
above  high  water,  all  in  such  way  that  nothing  was  left  projecting 
above  the  bottom. 

A  final  inspection,  made  on  December  6,  showed  a  least  depth  of  3 
feet  of  water  at  low  tide  over  the  area  previously  occupied  by  the 
wreckage,  this  being  as  much  as  exists  over  the  adjacent  bottom. 
This  wreckage  is  therefore  no  longer  an  obstruction  to  the  navigation 
of  this  locality. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreckage  itself. 

The  total  cost  of  this  work  was  $120.16,  including  all  expenses  of 
first  examination,  subsequent  and  final  inspection,  and  other  superin- 
tendence in  tlie  field  and  office. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

13.  WEEOK  OF  SCHOONEK  S.  S.  SCEANTON. 

The  schooner  S.  8.  Scranton  was  on  !November  17, 1894,  reported  to 
your  office  as  then  lying  sunk  in  the  entrance  to  Buzzards  Bay,  Massa- 
chusetts, about  1  mile  southwest  of  Mishaum  Point,  and  as  therefore  being 
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a  dangerous  obstruction  to  the  free  navigation  of  the  neighborhood. 
Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14, 1880,  and  by  approval  of  the  Secretary  of  War  and  of  the  Chief  of 
Engineers  of  November  20, 1894,  the  work  of  the  removal  of  this  wreck 
was  authorized,  and  $350  was  allotted  for  this  purpose,  work  to  be  done 
by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  latest  information,  this  vessel  at  the  time  when 
originally  wrecked,  on  October  10, 1894,  was  loaded  with  bricks;  was 
on  her  way  from  Fishers  Island,  Connecticut,  to  New  Bedford,  Mass., 
and  sank  in  about  57  feet  of  water  at  a  point  about  1  mile  southeast 
of  Mishaum  Point,  and  about  0.75  mile  from  the  nearest  shore,  that 
of  Barneys  Joy  Point,  She  was  a  one-decked,  two-masted  wooden 
schooner  of  77  feet  length,  22  feet  breadth,  6  fe^t  depth,  82  tons  gross 
tonnage,  built  in  1869  at  Middletown,  Conn.,  and  documented  from 
Hartford,  Conn.  Examinations  of  the  wreck,  niade  on  December  5,  at 
the  time  her  exact  location  was  determined,  showed  her  spars  projec^ 
ing  about  6  feet  at  low  water,  while  soundings  showed  from  44  to  46 
feet  of  water  over  her  decks,  and  from  55  to  57  feet  around  her.  As  the 
wreck,  though  lying  in  deep  water,  still  lay  where  her  masts  and  rig- 
ging were  liable  to  be  struck  by  the  light-draft  vessels  going  up  the 
north  shore  of  Buzzards  Bay,  it  was  thought  best  that  her  masts  and 
rigging  be  removed  down  to  at  least  28  feet  depth  below  low-water 
level,  to  prevent  her  from  endangering  and  obstructing  navigation. 
The  location  of  the  wreck  at  that  time  is  shown  by  sketches  and  maps 
now  on  file  in  this  (Newport)  office. 

Field  work  upon  the  removal  of  this  wreck  was  commenced  on  Decem- 
ber 27, 1894,  under  Mr.  E.  Parrish  as  assistant  engineer,  and  Mr.  Theo- 
dore McMahan  as  diver  and  inspector,  using  a  small  hired  sailboat  and 
crew,  and  was  completed  on  January  1, 1895.  The  actual  under- water 
work  was  done  in  two  days,  two  other  days  being  lost  on  account  of 
bad  weather.  The  wreck  was  found  to  be  in  practically  the  same  con- 
dition as  when  located,  and  her  masts  were  shattered  by  24  pounds  of 
dynamite  in  4  charges,  by  which  the  foremast  was  completely  removed 
and  the  mainmast  cut  off  about  10  feet  above  the  deck,  a  large  part  of 
the  wreckage  floating  away,  and  the  rest  sinking  in  deep  water  below 
the  reach  of  vessels. 

A  final  inspection,  made  on  January  1,  showed  a  least  depth  of  about 
40  feet  of  water  over  the  remaining  portions  of  the  wreck,  and  from  55 
to  57  feet  of  water  around  her.  This  wreck  is  therefore  no  longer  an 
obstruction  to  the  navigation  of  this  locality. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $254.31,  including  all  expenses  of  first 
examination,  subsequent  and  final  inspection,  and  other  superintend- 
ence in  the  field  and  office. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

14.    WRECK   OF  SCHOONER  E.   K.   HART. 

The  schooner  U.  K,  Hart  was  on  November  21, 1894,  reported  to  your 
office  as  then  lying  sunk  near  the  middle  of  Tarpaulin  Cove  Harbor, 
Naushon  Island,  Massachusetts,  and  as  therefore  being  a  dangerous 
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obstruction  to  the  free  navigation  of  the  neighborhood.  Under  the 
provisions  of  section  4  of  the  river  and  harbor  act  of  June  14, 1880,  and 
by  approval  of  the  Secretary  of  War  and  of  the  Chief  of  Engineers  of 
December  1, 1894,  the  work  of  the  removal  of  this  wreck  was  author- 
ized, and  $800  was  allotted  for  this  purpose,  work  to  be  done  by  hired 
labor  and  the  use  of  the  Government  plant. 

According  to  the  latest  information,  this  vessel  at  the  time  when 
originally  wrecked,  on  October  10, 1894,  was  loaded  with  paving  stone; 
was  on  her  way  from  Boston,  Mass.,  to  Bridgeport,  Conn.,  and  sank  in 
about  15  feet  of  water  at  a  point  about  100  yards  southeast  of  the  buoy 
inside  the  harbor  and  about  0.25  mile  from  the  nearest  shore.  She  was 
a  one-decked,  three-masted  wooden  schooner  of  100  feet  length,  20  feet 
breadth,  7  feet  depth,  90  tons  gross  tonnage,  built  in  1874  at  Toledo, 
Ohio,  documented  from  Alexandria,  Va.,  and  owned  by  J.  S.  Kintz. 
Examinations  of  the  wreck,  made  on  December  22,  showed  her  to  be 
all  intact  with  the  exception  of  the  spars  and  cargo  (which  had  been 
removed  by  her  owners)  and  with  from  2  to  6  feet  depth  of  water  over 
her,  and  15  feet  depth  of  wat«r  around  her.  As  the  wreck  still  lay 
where  she  was  liable  to  be  struck  by  all  craft  using  this  harbor,  it  was 
thought  best  that  her  hull  be  completely  removed  down  to  the  level  of 
the  surrounding  harbor  bottom  to  prevent  her  from  endangering  and 
obstructing  navigation.  The  location  of  the  wreck  at  that  time  is 
shown  by  sketches  and  maps  now  on  file  in  this  (Newport)  office. 

Field  work  upon  this  wreck  was  commenced  on  December  22,  under 
Mr.  B.  Parrish  as  assistant  engineer  and  Mr.  Theodore  McMahan  as 
diver  and  inspector,  using  a  small  hired  sailboat  and  crew,  and  was  com- 
pleted on  January  1, 1895.  The  actual  under-water  work  was  done  in 
five  days,  six  other  days  being  lost  on  account  of  bad  weather  and  work 
on  a  more  dangerous  wreck  in  the  neighborhood.  The  hull  and  deck, 
which  were  found  to  be  composed  of  sound  oak  timber,  were  shattered 
by  688  pounds  of  dynamite  in  97  charges  of  from  2  to  10  pounds  each, 
by  which  the  entire  wreck  was  broken  up  and  removed,  a  part  of  the 
wreckage  floating  away,  and  the  rest  being  scattered  in  such  way  that 
nothing  was  left  projecting  above  the  bottom. 

A  iinal  inspection,  made  on  January  1,  showed  a  least  depth  of  18 
feet  of  water  over  the  area  previously  occupied  by  the  wreck,  this  being 
3  feet  more  depth  than  exists  over  the  adjacent  parts  of  the  harbor 
bottom.  This  wreck  is  therefore  no  longer  an  obstruction  to  the  navi- 
gation of  the  locality. 

'No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $321.38,  including  all  exi)enses  of 
first  examination,  subsequent  and  final  inspection,  and  other  superin- 
tendence in  the  field  and  office. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

15.  WBECK  OF  SCHOONER  JULIA  E.  PEATT. 

The  schooner  Julia  E,  Pratt  was  on  December  13, 1894,  reported  to 
your  office  as  then  lying  sunk  in  Nantucket  Harbor,  and  as  therefore 
being  a  dangerous  obstruction  to  the  free  navigation  of  the  neighbor- 
hood.   Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of 
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June  14, 1880,  and  by  approval  of  the  Secretary  of  War  and  of  the 
Chief  of  Engineers  of  December  17, 1894,  the  work  of  the  removal  of 
this  wreck  was  authorized,  and  $200  was  allotted  for  this  purpose, 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  latest  information,  this  vessel  was  originally  wrecked 
about  ten  years  ago  on  Great  Point  Eip,  while  loaded  with  lumber; 
was  towed  into  Nantucket  Harbor,  where  she  broke  up,  one  of  the 
largest  sections  finally  sinking  in  aoout  8  feet  of  water  in  the  south- 
eastern part  of  the  harbor  at  a  point  about  500  feet  from  the  nearest 
shore.  She  was  a  wooden  schooner  of  200  tons  gross  tonnage,  and 
approximately  100  feet  length,  25  feet  breadth,  and  8  feet  depth; 
built  in  1860  at  Essex,  Mass.;  documented  from  Boston,  Mass.,  and 
owned  by  J.  T.  Cumis.  Examinations  of  the  wreck,  made  on  January 
9,  showed  her  remaining  parts  to  be  in  the  above  location,  to  be  about 
70  feet  long,  from  8  to  10  feet  wide,  and  to  include  a  portion  of  her  keel, 
centerboard  casing,  and  a  few  ribs,  with  4  feet  depth  of  water  over  her 
and  8  feet  depth  of  water  around  her.  As  the  wreck  has  been  for  some 
time  reported  on  the  Coast  Survey  charts  of  this  harbor  as  an  obstruc- 
tion to  be  avoided,  and  she  still  lay  where  she  was  liable  to  be  struck 
by  the  small  craft  using  this  harbor,  it  was  thought  best  that  she 
should  be  removed  down  to  the  level  of  the  surrounding  harbor  bottom, 
to  prevent  her  from  further  endangering  and  obstructing  navigation. 
Tbe  location  of  the  wreck  at  that  time  is  shown  by  sketches  and  maps 
now  on  file  iii  this  (Newport)  oflSce. 

Field  work  upon  the  removal  of  this  wreck  was  commenced  on  Janu- 
ary 9,  under  Mr.  E.  Parrish  as  assistant  engineer  and  Mr.  Theodore 
McMahan  as  diver  and  inspector,  using  a  small  hired  sailboat  and  crew, 
and  was  completed  on  January  10.  The  under- water  work  occupied 
parts  of  these  two  days.  The  wreck,  which  was  found  as  above 
described,  was  shattered  by  44  pounds  of  dynamite  in  1 1  charges  of 
from  2  to  6  pounds  each,  by  which  she  was  all  broken  up  and  removed, 
a  part  of  the  wreckage  floating  away  and  the  rest  being  scattered  over 
the  harbor  bottom  in  such  way  that  nothing  was  left  projecting  above 
the  bottom. 

A  final  inspection  made  on  January  10  showed  a  least  depth  of  8 
feet  of  water  over  the  area  lately  occupied  by  the  wreck,  this  being  as 
much  as  exists  over  the  adjacent  harbor  bottom.  This  wreck  is  there- 
fore no  longer  an  obstruction  to  the  navigation  of  this  locality. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  tbe  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  the  destruc- 
tion of  the  wreck  itself). 

The  total  cost  of  this  work  was  $127.04,  including  all  expenses  of 
first  examination,  subsequent  and  final  inspection,  and  other  superin- 
tendence in  the  field  and  office. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

16.  WRECK  OF   SCHOONER  ELLEN  MORRISON. 

The  schooner  Ullen  Morrison  was  on  December  8,  1894,  reported  to 
your  office  as  then  lying  sunk  about  one  mile  west  northwest  of  the 
Monomoy  Point  Light  House,  and  as  therefore  being  a  dangerous 
obstruction  to  the  free  navigation  of  the  neighborhood.  Under  the 
provisions  of  section  4  of  the  river  and  harbor  act  of  June  14, 1880,  and 
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by  approval  of  the  Secretary  of  War  and  of  the  Chief  of  Engineers  of 
December  11,  1894,  the  work  of  the  removal  of  this  wreck  was  author- 
ized, and  $400  was  allotted  for  this  purpose,  work  to  be  done  by  hired 
labor  and  the  use  of  the  Government  plant. 

According  to  the  latest  information  this  vessel  at  the  time  when 
orip:inally  wrecked,  on  October  16, 1894,  was  loaded  with  lumber;  was 
on  her  way  from  Bangor,  Me.,  to  ^ew  London,  Conn.,  and  during  the 
severe  storm  of  that  date  went  ashore  on  Shovelful  Shoal,  but  was  driven 
off  in  another  storm,  drifted  about  for  several  days,  and  was  then  towed 
in  near  Monomoy  Point,  anchored,  stripped  of  her  cargo,  etc.,  and 
abandoned.  She  finally  broke  up  into  several  pieces,  all  of  which  were 
washed  in  near  shore  and  lodged  or  sunk  in  from  4  to  6  feet  of  water  at 
points  in  the  vicinity  of  the  entrance  to  the  Powder  Hole  Harbor.  She 
was  a  one-decked,  two-masted  wooden  schooner  of  100  feet  length,  24 
feet  breadth,  9  feet  depth,  171  tons  gross  tonnage,  built  in  1850  at 
ifew  Haven,  Conn.,  documented  from  Bangor,  Me.,  and  owned  by 
W.  A.  Swett.  Examinations  of  the  wreck  made  on  January  8  showed 
one  large  and  two  small  pieces  lying  within  an  area  of  about  one-half 
acre  in  extent.  The  largest  piece  was  about  90  feet  long,  20  feet  wide, 
aud  composed  of  the  keel,  keelson,  and  port  side,  and  lay  in  4  feet  of 
water;  the  intermediate  piece  was  about  12  feet  long,  10  feet  wide,  and 
composed  of  four  ribs,  and  lay  in  6  feet  of  water,  while  the  small  piece 
was  composed  of  only  one  rib  and  lay  in  4  feet  of  water.  As  these 
pieces  of  the  wreck,  though  lying  in  shallow  water,  still  lay  where  they 
were  liable  to  be  struck  by  the  boatmen  of  the  neighborhood  while 
attempting  to  enter  the  harbor,  it  was  thought  best  that  they  be  com- 
])letely  destroyed  and  removed  down  to  the  level  of  the  harbor  bottom 
to  prevent  them  from  endangering  and  obstructing  navigation.  The 
location  of  the  wreck  at  that  time  is  shown  by  sketches  and  maps  now 
on  tile  in  this  (Newport)  office. 

Field  work  upon  the  removal  of  this  wreck  was  commenced  on  Janu- 
ary 2,  under  Mr.  E.  Parrish  as  assistant  engineer  and  Mr.  Theodore  Mc- 
Mahan  as  diver  and  insi)ector,  using  a  small  hired  sailboat  and  crew, 
and  was  completed  on  January  15.  The  actual  underwater  work  was 
done  in  two  days,  five  other  days  being  lost  on  account  of  ice  and  bad 
weather.  These  pieces,  which  were  found  as  above  described,  were 
shattered  by  220  pounds  of  dynamite  in  62  charges  of  from  2  to  6 
pounds  each,  by  which  they  were  all  broken  up  and  removed,  a  large 
part  of  the  wreckage  floating  away  and  the  rest  being  hauled  up  on 
the  beach  above  high  water  or  scattered  over  the  harbor  bottom  in 
such  a  way  that  nothing  was  left  projecting  above  the  bottom. 

A  final  inspection  made  on  January  15  over  the  area  lately  occupied 
by  each  piece  showed  that  everything  had  been  removed  to  the  general 
level  of  the  surrounding  harbor  bottom.  This  wreck  is  therefore  no 
longer  an  obstruction  to  the  navigation  of  this  locality. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $367.60,  including  all  expense  of  first 
examination,  subsequent  and  final  inspection,  and  other  superintend- 
ence in  the  field  and  office. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 
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17.  WRECK  NEAR  WESTERN  ENTRANCE  TO  VINEYARD  SOUND. 

An  unknown  wreck  was  on  January  11, 1896,  reported  to  your  office 
as  then  lying  sunk  about  2  miles  northwest  of  Browns  Ledge  aud  about 
8  miles  west  of  the  western  entrance  of  Vioeyard  Sound,  and  as  there- 
fore being  a  dangerous  obstruction  to  the  free  navigation  of  the  neigh- 
borhood. Under  the  provisions  of  section  4  of  the  river  and  harbor 
act  of  June  14, 1880,  and  by  approval  of  the  Secretary  of  War  and  of 
the  Chief  of  Engineers  of  January  14, 1895,  the  work  of  the  removal 
of  this  wreck  was  authorized,  and  $200  was  allotted  for  this  purpose, 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

Nothing  definite  was  known  at  that  time  as  to  the  name  of  this  wreck, 
but  according  to  quite  recent  information  she  is  now  believed  to  be  the 
Harry  L.  Whitony  a  wooden  schooner  of  134  feet  length,  32  feet  breadth, 
15  feet  depth,  481  tons  gross  tonnage,  built  in  1873  at  Duxbury,  Mass., 
documented  from  Boston,  Mass.,  owned  by  J.  M.  Eich,  aud  was  wrecked 
during  the  forepart  of  1894,  being  at  that  time  loaded  with  plaster. 
One  of  her  masts  was  seen  several  times  in  this  locality  during  the  fore- 
part of  January,  and  on  January  4  she  was  definitely  located  by  Com- 
mander Thomas  Perry,  commanding  the  U.  S.  S.  Castine,  Examina- 
tions of  the  wreck  made  on  January  30,  at  the  time  of  her  location  by 
this  office,  showed  the  wreck  to  be  in  about  96  feet  of  water  at  a  point 
about  6.75  miles  south  by  east  from  the  Sakonnet  Light- House,  8.25 
miles  SW.  f  W.  from  the  Hen  and  Chickens  Light-Ship,  and  about  7 
miles  from  the  nearest  shore,  that  of  Sakonnet  Point,  one  of  her  masts 
still  standing  about  6  feet  out  of  the  water  at  low  tide.  The  vegetable 
growth  and  barnacles  on  the  mavst,  the  reports  received  from  various 
steamboat  captains,  and  other  indications  are  all  in  favor  of  the  suppo- 
sition that  this  mast  was  attached  to  the  rigging  of  a  wreck  still  lying 
underneath  it  on  the  ocean  bottom,  and  that  such  wreck  had  been  there 
for  several  months,  thus  in  a  manner  confirming  the  recent  report.  As 
the  wreck,  though  in  deep  water,  still  lay  where  her  mast  was  liable  to 
be  struck  by  all  craft  passing  from  Long  Island  Sound  to  Vineyard 
Sound,  it  was  thought  best  that  the  projecting  mast  and  rigging  be 
removed  down  to  at  least  30  feet  depth  below  low  water,  to  prevent  her 
from  endangering  and  obstructing  navigation.  The  location  of  the 
wreck  at  that  time  is  shown  by  sketches  and  maps  now  ou  file  in  this 
(Newport)  office. 

Field  work  upon  the  removal  of  this  wreck  was  commenced  on  Janu- 
ary 25,  under  Mr.  J.  H.  Bostock  as  assistant  engineer  and  Mr.  Theodore 
McMaiian  as  diver  and  inspector,  using  a  hired  tugboat  and  crew,  and 
was  completed  on  January  30, 1895.  The  aetualunder-water  work  was 
done  in  one  day,  five  other  days  being  lost  on  account  of  bad  weather. 
The  mast  of  the  wreck  was  shattered  by  13  pounds  of  dynamite  in  2 
charges  of  10  and  3  pounds  respectively,  by  which  the  obstructing  por- 
tions of  the  wreck  were  removed,  a  large  part  of  the  wreckage  floating 
away  and  the  rest  sinking  in  deep  water  below  the  reach  of  vessels. 
The  weather  and  sea  at  this  time  were  too  unfavorable  to  admit  of  any 
examination  of  what  was  below  the  mast. 

A  final  inspection  made  on  January  30  showed  a  least  depth  of  about 
40  feet  of  water  over  any  possible  remaining  portions  of  the  wreck. 
Tlie  wreck  is  therefore  no  longer  an  obstruction  to  the  navigation  of 
this  locality. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
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such  work  or  tlie  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $174.06,  including  all  expenses  of 
first  examination,  subsequent  and  final  inspection,  and  other  superin- 
tendence in  the  field  and  office. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

18.   WBEOK  OP  SOHOONEB  ROYAL  ARCH. 

The  schooner  Royal  Arch  was  on  December  4, 1894,  reported  to  your 
office  as  then  lying  sunk  on  Pollock  Eip  aud  as  therefore  being  a  dan- 
gerous obstruction  to  the  free  navigation  of  the  neighborhood.  Under 
the  provisions  of  section  4  of  the  river  and  harbor  act  of  June  14, 1880, 
and  by  approval  of  the  Secretary  of  War  of  December  10,  and  of  the 
Chief  of  Engineers  of  December  11, 1894,  the  work  of  the  removal  of 
this  wreck  was  authorized,  and  $1,000  was  allotted  for  this  purpose, 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  latest  information,  this  vessel,  at  the  time  when 
originally  wrecked,  on  November  28, 1894,  was  loaded  with  coal,  was 
on  her  way  from  Port  Johnson,  N.  J.,  to  Boston,  Mass.,  and  while  at 
anchor  during  a  severe  gale  swung  upon  what  was  then  su]>posed  to  be 
a  submerged  wreck  (afterwards  found  to  be  a  newly  developed  shoal)  and 
sunk  in  about  14  feet  of  water  at  a  point  about  4  miles  northeast  of  the 
Monomoy  Light  Station  and  about  3  miles  from  the  nearest  shore,  that 
of  Monomoy  Beach.  She  was  a  one-decked,  three-masted,  wooden 
schooner  of  132  feet  length,  23  feet  breadth,  10  feet  depth,  422  tons 
gross  tonnage,  built  in  1873  at  East  Haven,  ( 'onn.,  documented  from 
Sew  Haven,  Conn.,  and  owned  by  W.  H.  Landers.  Examinations  of 
the  wreck  made  on  December  15,  at  the  time  of  her  location  by  this 
office,  showed  her  to  be  all  there  excepting  her  masts  and  bowsprit; 
that  she  had  evidently  shifted  her  position  to  a  point  about  250  feet  to 
the  westward  of  where  first  wrecked,  where  she  lay  with  her  decks  just 
awash  and  with  16  feet  of  water  all  around  her.  As  the  wreck  still  lay 
close  to  the  channel  and  where  she  was  liable  to  be  struck  by  all  light- 
draft  vessels  using  this  neighborhood,  it  was  thought  best  that  her  hull 
be  completely  removed  down  to  the  level  of  the  surrounding  ocean  bot- 
tom to  prevent  her  from  endangering  and  obstructing  navigation.  The 
location  of  the  wreck  at  that  time  is  shown  by  sketches  and  maps  now 
on  file  in  this  (Newport)  office. 

Field  work  upon  the  removal  of  this  wreck  was  commenced  February  1 
under  Mr.  E.  Parrish  as  assistant  engineer  and  Mr.  Theodore  McMahan 
as  diver  and  inspector,  using  a  small  hired  sailboat  and  crew,  and  was 
completed  on  March  20.  The  actual  under- water  work  was  done  in  two 
days,  about  forty  other  days  being  lost  on  account  of  bad  weather  and 
because  the  harbors  of  the  neighborhood  were  blocked  by  ice.  During 
this  delay  the  heavy  seas  had  considerably  broken  up  the  vessel  and 
carried  a  good  deal  of  it  away.  The  portions  of  her  bottom,  side,  and 
two  of  her  booms  which  were  found'  remaining  were  shattered  by  20 
pounds  of  dynamite  in  6  charges  of  from  2  to  6  pounds  ea<;h,  by  which 
she  was  all  broken  up  and  removed,  a  large  part  of  the  wreckage  float- 
ing away  and  the  rest  being  scattered  over  the  ocean  bottom  below  the 
reach  of  vessels  in  such  way  that  nothing  was  left  projecting  above 
the  bottom. 

A  final  inspection,  made  on  March  20,  showed  a  least  depth  of  14  feet 
of  water  over  the  area  last  occupied  by  the  wreck,  this  being  as  much 
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as  was  found  to  exist  over  the  adjacent  ocean  bottom.  This  wreck  is 
therefore  no  longer  an  obstruction  to  the  navigation  of  this  locality. 

No  property  of  any  valne  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  snch  work  would  have  been  greater  than 
the  valne  of  the  material  saved  (either  through  the  direct  expense  of 
Buch  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

Tbe  total  cost  of  the  work  was  $671.60,  including  all  expenses  of 
hist  examination,  subsequent  and  final  inspection,  and  other  superin- 
tendence in  the  field  and  office. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury, 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

19.  WRECK  IN  POLLOCK  RIP. 

An  unknown  submerged  wreck  was  on  December  4, 1894,  reported  to 
your  office  as  then  lying  sunk  on  Pollock  Bip,  as  having  already  been 
struck  by  one  vessel,  the  Royal  Arch,  and  as  therefore  being  a  danger- 
ous obstruction  to  the  free  navigation  of  the  neighborhood.  Under  the 
provisions  of  section  4  of  the  river  and  harbor  act  of  June  14,  1880, 
and  by  approval  of  the  Secretary  of  War  of  December  10,  and  of  the 
Chief  of  Engineers  of  December  11, 1894,  the  work  of  the  removal  of 
this  wreck  was  authorized,  and  $1,000  was  allotted  for  this  puriK)se, 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

The  above  report  was  based  upon  the  statements  of  the  captain  of 
tlie  Royal  Arch,  who  was  positive  that  his  vessel  was  in  deep  water  at 
that  time  and  could  not  have  been  touched  by  anything  but  a  sub- 
merged wreck.  His  statements  were  apparently  substantiated  by  the 
Coast  Survey  charts.  But  later  reports  and  examinations  showed  the 
existence  of  a  newly  developed  shoal  at  this  p]ace,  and  it  was  then 
evident  that  the  unknown  submerged  wreck  was  an  imaginary  one. 
This  condition  of  affairs  was  fully  verified  during  the  progress  of  the 
removal  of  the  Royal  Arch,  when  a  thorough  examination  was  made 
over  an  area  of  400  square  feet  around  the  place  where  the  wreck  was 
first  reported  to  be,  but  without  finding  any  signs  of  such  a  wreck. 

The  new  shoal  was  reported  to  the  Coast  Survey  Office,  and  will  be 
shown  on  its  future  mai)S. 

As  the  field  work  of  examination  for  this  wreck  was  covered  by  that 
upon  the  Royal  Arch  (otherwise  provided  for)  and  as  the  office  work  was 
conse(iuently  almost  nothing,  none  of  the  allotted  funds  were  expended 
in  behalf  of  this  supposed  wreck. 

The  unused  money — that  is,  the  entire  allotment — ^has  been  returned 
to  the  United  States  Treasury,  in  accordance  with  the  provisions  of 
the  special  act  and  section  above  quoted. 

20.   WRECK   ON   BEARSES  SHOAL. 

An  unknown  wreck  was  on  January  23, 1895,  reported  to  your  office 
as  then  lying  sunk  on  Bearses  Shoal,  near  Pollock  Bip,  and  as  therefore 
being  a  dangerous  obstruction  to  the  free  navigation  of  the  neighbor- 
hood. Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of 
June  14, 1880,  and  by  approval  of  the  Secretary  of  War  of  January  29, 
and  of  the  Chief  of  Engineers  of  January  30,  the  work  of  the  removal 
of  this  wreck  was  authorized,  and  $600  was  allotted  for  this  purx)ose, 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

Notliing  definite  is  known  as  to  the  name  of  this  wreck  or  as  to  where 
or  when  she  was  wrecked  other  than  that  she  was  first  seen  drifting 
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toward  Pollock  Eip  Shoal,  where  she  finally  groanded  in  about  16  feet 
of  water  at  a  point  about  2.5  miles  northeast  of  the  Monomoy  Light 
Station,  about  1  mile  southwest  of  where  the  Royal  Arch  was  wrecked 
and  about  2^  miles  from  the  nearest  shore,  that  of  Monomoy  Beach. 
Examinations  of  the  wreck  made  on  February  23,  at  the  time  of  her 
location  by  this  office,  showed  her  to  apparently  consist  of  the  bowsprit 
and  some  other  portions  of  the  bow  of  a  large  vessel  lying  in  18  feet  of 
water.  As  the  wreck  still  lay  close  to  the  channel  north  of  Bearses 
Shoal,  where  she  was  liable  to  be  struck  by  the  light-draft  vessels  using 
this  neighborhood,  it  was  thought  best  that  she  be  completely  destroyed 
to  prevent  her  from  endangering  and  obstructing  navigation.  The 
location  of  the  wreck  at  that  time  is  shown  by  sketches  and  maps  now 
on  file  in  this  (Newport)  office. 

Field  work  upon  the  removal  of  this  wreck  was  commenced  on  Feb- 
ruary 21  under  Mr.  E.  Parrish  as  assistant  engineer  and  Mr.  Theodore 
McMahan  as  diver  and  inspector,  using  a  small  hired  sailboat  and  crew, 
and  was  completed  on  March  20.  The  actual  under- water  work  was 
done  in  two  days,  about  twenty  other  days  being  lost  on  account  of 
the  ice  and  unfavorable  weather.  The  stem  and  bowsprit  (anchored 
by  the  bobstays  and  some  rigging),  which  were  found  remaining,  were 
shattered  by  16  pounds  of  dynamite  in  2  charges  of  8  pounds  each,  by 
which  the  obstruction  was  completely  broken  up  and  removed,  a  part  of 
the  wreckage  floating  away  and  the  rest  being  scattered  over  the  ocean 
bottom  below  the  reach  of  vessels  in  such  way  that  nothing  was  left 
projecting  above  the  bottom. 

A  final  inspection,  made  on  March  20,  showed  a  least  depth  of  18 
feet  of  water  over  the  area  lately  occupied  by  the  wreck,  which  is  as 
much  as  exists  over  the  adjacent  ocean  bottom.  This  wreck  is  there- 
fore no  longer  an  obstruction  to  the  navigation  of  this  locality. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $388.88,*  including  all  expenses  of 
first  examination,  subsequent  and  final  inspection,  and  other  superin- 
tendence in  the  field  and  office. 

The  unused  funds  have  been  returned  to  the  United  States  Treasury, 
in  accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

21.  UNKNOWN  WBECK    NEAB  aABDINERS    ISLAND,  LONO  ISLAND 

SOUND. 

An  unknown  wreck  was  reported  in  February,  1896,  as  then  lying 
sunk  near  the  north  end  of  Gardiners  Island,  in  Long  Island  Sound, 
and  as  being  a  dangerous  obstruction  to  the  free  navigation  of  the 
neighborhood.  ■  Under  the  provisions  of  section  4  of  the  river  and  har- 
bor act  of  June  14, 1880,  and  by  indorsement  of  the  Secretary  of  War 
and  letter  of  the  Chief  of  Engineers  of  March  1, 1895,  the  work  of  the 
removal  of  this  wreck  was  authorized,  and  $250  was  allotted  for  this  pur- 
I)08e,  work  to  be  done  by  hired  labor  and  the  use  of  the  Government 
plant,  as  soon  as  practicable  after  the  expiration  of  the  time  limit 
imposed  by  law. 

No  definite  information  has  come  to  the  knowledge  of  this  office  as  to 
the  name  of  this  wreck,  or  where  or  when  she  was  wrecked,  other  than 
ENa  95 46 
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that  she  was  first  seen  about  the  middle  of  February  of  this  year  expod- 
ing  two  of  her  masts  (heel  up)  which  were  apparently  attached  by  the 
rigging  to  something  else  uuder  the  surface,  in  about  108  feet  of  water 
at  a  point  about  7.75  miles  east  of  Gardiners  Point,  about  1  mile  west 
of  Oerbeus  Shoal,  and  about  5  miles  from  the  nearest  shore,  that  of 
Fishers  Island.  As  the  wreck,  from  its  reported  location,  was  found  to 
lie  where  she  was  liable  to  be  struck  by  some  of  the  many  passing  ves- 
sels, it  was  thought  best  that  her  masts  and  rigging  be  cut  off  to  a  depth 
of  at  least  30  feet  below  low- water  level,  to  prevent  her  from  endanger- 
ing and  obstructing  navigation. 

On  March  16  an  unsuccessful  effort  was  made  by  Assistant  Engineer 
E.  Parrish  to  find  and  locate  this  wreck,  using  only  a  small  sailboat 
therefor.  On  April  6  and  7,  a  second  and  more  thorough  search  was 
made  under  more  favorable  circumstances,  under  Assistant  Engineer 
J.  H.  Bostock,  using  the  wrecking  schooner  and  crew  therefor,  but  all 
efforts  were  again  uuvsuccessful;  and  it  was  believed  at  the  time,  and  is 
now,  that  she  either  sank  or  was  removed  in  some  way  by  the  strong 
tide  or  currents.  Personal  inquiry  was  also  made  of  the  fishermen  and 
the  master  of  the  light-house  tender  Oactus  (who  first  reported  the  wreck), 
but  nothing  further  was  learned  as  to  her  existence  subsequently  to  the 
day  of  her  first  report. 

No  final  inspection  of  the  condition  of  this  wreck  could  be  made  by 
this  office,  owing  to  the  total  disappearance  of  such  wreck  and  to  the 
absence  of  any  accurate  observations  as  to  its  exact  location.  Final 
report  has,  however,  been  purposely  delayed  in  order  that  the  con- 
tinued absence  of  ^rther  complaints  as  to  the  existence  of  such  an 
obstruction  at  that  locality  should  confirm  its  reported  disappearance. 
Up  to  this  date.  May  31, 1896,  no  such  complaints  have  been  heard  of 
by  this  office.  It  is  therefore  believed  to  be  no  longer  an  obstruction 
to  the  navigation  of  this  locality. 

The  total  cost  of  this  work  was  $206.30,  including  all  expenses  of  first 
and  second  examinations,  and  other  superintendence  in  the  field  and 
office. 

The  unused  funds  will  be  returned  to  the  United  States  Treasury  in 
accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

22,  UNKNOWN  WRECK    IN   VINEYARD    SOUND    NEAR    THE    VINEYAED 

SOUND   LIGHT-SHIP. 

An  unknown  wreck  was  on  March  4,  1896,  reported  to  your  office  as 
then  lying  sunk  in  Vineyard  Sound,  between  the  Vineyard  Sound  Light- 
Ship  and  the  Sow  and  Pigs  Eeef  Buoy,  and  as  therefore  being  a  danger- 
ous obstruction  to  the  free  navigation  of  the  neighborhood.  Under 
the  provisions  of  section  4  of  the  river  and  harbor  act  of  June  14, 1880, 
the  removal  of  this  wreck  was  approved  by  the  Secretary  of  War  and 
the  work  of  removal  authorized  by  the  Chief  of  Engineers,  under  date 
of  March  6, 1895,  $300  having  been  allotted  for  this  purpose;  work  to  be 
done  by  hired  labor  and  the  use  of  the  Government  plant. 

No  authentic  information  has  come  to  the  knowledge  of  this  office  as 
to  where  or  when  this  vessel  was  wrecked,  other  than  that  she  was  first 
seen  about  the  middle  of  February  of  this  year  in  about  60  feet  of  water  at 
a  point  about  1.26  miles  northeast  of  the  Vineyard  Sound  Light- Ship,  and 
about  2.25  miles  from  the  nearest  shore,  that  of  the  southwest  bluflf  of 
Cuttyhunk,  and  exposing  about  6  or  8  feet  of  one  of  her  masts  and 
some  other  wreckage,  all  apparently  attached  to  something  on  the 
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bottom.  Current  rumor  combined  with  the  reports  of  the  diver  of  the 
wrecking  party  are  in  favor  of  her  being  the  T.  P.  Dixon,  a  wooden 
schooner  of  75  feet  length;  26 feet  breadth;  8  feet  depth;  130  tons  gross 
tonnage;  built  in  1887  at  City  Island,  N.  Y.;  documented  from  New  York, 
N.  Y.;  and  owned  by  S.  L.  Keen.  Examinations  of  the  wreck,  made 
on  April  6  (the  date  of  her  location  by  this  oiBce)  and  also  on  April  17, 
showed  that  the  heavy  seas  had  by  that  time  left  very  little  of  the 
original  vessel  remaining,  there  being  only  one  spar  (which  still  pro 
jected  about  8  feet  out  of  the  water  at  high  tide),  bowsprit,  and  a  small 
piece  of  her  side,  these  portions  having  from  12  to  15  feet  of  water  over 
them,  and  all  lying  in  about  60  feet  of  water  and  anchored  to  the  bot- 
tom by  her  rigging.  As  the  wreck  still  lay  where  she  was  liable  to  be 
struck  by  any  of  the  craft  using  this  neighborhood,  it  was  thought  best 
that  what  was  left  of  her  should  be  completely  destroyed  to  prevent 
her  from  endangering  and  obstructing  navigation.  The  location  of  the 
wreck  at  that  time  is  shown  by  sketches  and  maps  now  on  file  in  this 
(Newport)  oflQce. 

Field  work  upon  the  removal  of  this  wreck  was  commenced  on  April 
17  under  Mr.  E.  Parrish,  as  assistant  engineer,  and  Mr.  Theodore 
McMahan,  as  diver  and  inspector,  using  a  small  hired  sailboat  and 
crew,  and  was  completed  on  the  same  day.  The  spar,  bowsprit,  etc., 
as  above  described,  were  shatterd  by  7  pounds  of  dynamite  in  2  charges 
of  3  and  4  pounds  each,  by  which  the  entire  wreck  was  broken  up  and 
removed,  a  part  of  the  wreckage  floating  away,  and  the  rest  sinking  in 
deep  water  below  the  reach  of  vessels. 

A  final  inspection  made  on  April  17  showed  a  least  depth  of  60  feet 
of  water  over  the  area  last  occupied  by  the  wreck.  This  wreck  is 
therefore  no  longer  an  obstruction  to  the  navigation  of  this  locality. 

No  property  of  any  value  was  recovered ;  nor  was  any  attempt  made 
to  save  any.  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  or  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $166.80,  including  all  expenses  of 
first  examination,  subsequent  and  final  inspection,  and  other  superin- 
tendence in  the  field  and  office. 

The  unused  funds  will  be  returned  to  the  United  States  Treasury  in 
accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

23.  BABGE   OFF  POINT  JUDITH. 

An  unknown  wreck  was  on  March  16, 1895,  reported  to  your  office  as 
then  lying  sunk  a  short  distance  southeast  of  Point  Judith,  and  as 
therefore  being  a  dangerous  obstruction  to  the  iree  navigation  of  the 
neighborhood.  Under  the  provisions  of  section  4  of  the  river  and  har- 
bor act  of  June  14,  1880,  the  removal  of  this  wreck  was  approved  by 
the  Secretary  of  War,  and  the  work  of  removal  authorized  by  the 
Chief  of  Engineers  under  date  of  March  21,  $1,000  having  been  allotted 
for  this  puri)08e,  work  to  be  done  by  hired  labor  and  the  use  of  the 
Government  plant. 

Ifothing  definite  is  known  as  to  the  name  or  original  dimensions  of 
this  wreck,  except  that  she  was  supposed  to  be  what  was  left  of  one  of 
five  coal-laden  barges  known  to  have  been  wrecked  near  this  point 
by  the  severe  storm  of  January  25,  while  on  their  way  from  Perth 
Amboy,  N.  J.,  to  Providence,  R.  I.  She  lay  in  about  48  feet  of  water 
at  a  point  about  three-quarters  of  a  mile  from  Point  Judith,  the  nearest 
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shore.  Examinations  of  the  wreck,  made  on  March  23  (the  date  of 
her  location  by  this  office)  and  April  1,  showed  her  to  be  composed  of 
merely  the  bow  (which  projected  a  few  feet  above  water)  and  about 
75  feet  length  and  30  feet  width  of  the  port  side  of  the  barge,  the 
whole  being  held  in  an  inclined  position  under  the  water  by  one  of  her 
anchors.  Neither  the  other  parts  of  this  barge  nor  the  other  four 
barges  (forming  originally  the  same  tow)  were  to  be  found;  so  that  the 
obstruction  was  much  smaller  than  supposed  when  first  reported.  How- 
ever, as  the  wreck  still  lay  where  she  was  liable  to  be  struck  by  any  of 
the  many  steamers  and  vessels  of  all  kinds  constantly  passing  this 
point,  it  was  thought  best  that  she  be  completely  destroyed,  to  prevent 
her  from  endangering  and  obstructing  navigation.  The  location  of  the 
wreck  at  that  time  is  shown  by  sketches  and  maps  now  on  file  in  this 
(Newport)  office.  Her  early  removal  was  urgently  demanded  by  the 
boat  owners  of  this  neighborhood. 

Field  work  upon  the  removal  of  this  wreck  was  commenced  Rafter 
one  week's  delay  on  account  of  bad  weather)  on  April  1,  under  Mr.  E. 
Parrish,  as  assistant  engineer,  and  Theodore  McMahan,  as  diver  and 
inspector,  using  the  Government  naphtha  launch  and  a  small  hired  sail- 
boat and  crew,  and  was  completed  on  the  same  day.  The  bow  and  side, 
as  above  described,  were  shattered  by  25  x>ounds  of  dynamite  in  5 
charges  of  about  5  pounds  each,  by  which  the  entire  wreck  was  broken 
up  and  removed,  a  large  part  or  the  wreckage  floating  away,  and  the 
rest  sinking  in  deep  water  below  the  reach  of  vessels. 

A  final  inspection,  made  on  April  1,  showed  a  least  depth  of  48  feet 
of  water  over  the  arealastoccupied  by  the  wreck.  This  wreck  is  there- 
fore no  longer  an  obstruction  to  the  navigation  of  this  locality. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made  to 
save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $324.20,  including  all  expenses  of 
first  examination,  subsequent  and  final  inspection,  and  other  superin- 
tendence in  the  field  and  office. 

The  unused  funds  will  be  returned  to  the  United  States  Treasury  in 
accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

24.  WREG£  IN  CHATHAM  ROADS,  MASSACHUSETTS. 

An  unknown  wreck  was  on  April  13, 1895,  reported  to  your  office  as 
then  lying  sunk  off  the  northern  part  of  Common  Flats,  in  Chatham 
Boads,  Kantucket  Sound,  Massachusetts,  and  as  therefore  being  a  dan* 
gerous  obstruction  to  the  free  navigation  of  the  neighborhood.  Under 
the  provisions  of  section  4  of  the  river  and  harbor  act  of  June  14, 1880, 
the  removal  of  this  wreck  was  approved  by  the  Secretary  of  War, 
and  the  work  of  removal  authorized  by  the  Chief  of  Engineers  under 
date  of  April  16, 1895,  $350  being  allotted  for  this  purpose,  work  to  be 
done  by  hired  labor  and  the  use  of  the  Government  plant. 

No  definite  information  could  be  obtained  as  to  the  identity  or  origi- 
nal occurrence  of  this  wreck,  other  than  she  had  been  seen  in  this 
locality  in  February  of  this  year,  drifted  to  her  late  x>osition  during  the 
forepart  of  April,  and  grounded  in  about  20  feet  of  water  at  a  point 
about  one-third  of  a  mile  distant  from  the  nearest  shore,  that  of  Hard- 
ings  Beach.  She  is  supposed  to  have  been  cut  down  and  sunk  by  tbe 
heavy  drifting  ice  of  last  winter.    Examinations  of  the  wreck,  made 
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on  April  19  (the  date  of  her  location  by  this  office)  and  April  22  showed 
her  to  be  of  about  22  feet  length,  5  feet  width,  and  apparently  com- 
posed of  part  of  the  starboard  side  of  a  comparatively  new  vessel  of 
probably  30  tons  register.  One  end  of  the  wreck  was  deeply  embedded 
in  the  sand,  the  other  end  just  covered  at  high  tide.  Her  wreck  was 
complained  of  by  boatmen  of  the  neighborhood  as  specially  dangerous  to 
navigation  because  of  her  location  ami  her  nearness  to  the  surface  of  the 
water.  As  the  wreck  still  lay  where  she  was  liable  to  be  struck  by  all 
vessels  bound  in  and  out  of  Stage  Harbor,  it  was  thought  best  that  she 
be  completely  removed,  to  prevent  her  from  endangering  and  obstruct- 
ing navigation.  The  location  of  the  wreck  at  that  time  is  shown  by 
sketches  and  maps  now  on  file  in  this  (Newport)  office. 

Field  work  upon  the  removal  of  this  wreck  was  commenced  on  April 
22  under  Mr.  E.  Parrish,  as  assistant  engineer,  and  Mr.  Theodore 
McMahan,  as  diver  and  inspector,  using  a  small  hired  sailboat  and 
crew,  and  was  completed  on  the  same  day.  The  wreck,  as  above 
described,  was  shattered  by  11  pounds  of  dynamite  in  3  charges  of 
from  3  to  5  i)ounds  each,  by  which  the  entire  wreck  was  broken  up  and 
removed,  a  part  of  the  wreckage  iloating  away,  and  the  rest  being  scat- 
tered over  the  ocean  bottom  below  the  reach  of  vessels,  or  in  such  way 
that  nothing  was  left  projecting  above  the  bottom. 

A  final  inspection,  made  on  April  22,  showed  a  least  depth  of  20  feet  of 
water  over  the  area  lately  occupied  by  the  wreck,  this  being  as  much 
as  exists  over  the  adjacent  sound  bottom.  This  wreck  is  therefore  no 
longer  an  obstruction  to  the  navigation  of  this  locality. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $140.07,  including  all  expenses  of 
first  examination,  subsequent  and  final  inspection,  and  other  superin- 
tendence in  the  field  and  office. 

The  unused  frinds  will  be  returned  to  the  United  States  Treasury  in 
accordance  with  the  provisions  of  the  special  act  and  section  above 
quoted. 

26.  WRECK  OF  SOHOONBB  JOSIAH  R.  SMITH. 

The  schooner  Joaiah  R.  Smith  was  on  April  18, 1895,  reported  to 
your  office  as  then  lying  sunk  in  Vineyard  Sound,  and  as  therefore 
being  a  dangerous  obstruction  to  the  free  navigation  of  the  neighbor- 
hood. Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of 
June  14.  1880,  and  bv  authority  of  the  Secretary  of  War  and  of  the 
Chief  or  Engineers  of  April  22,  the  work  of  the  removal  of  t^is  wreck 
was  authorized,  and  $350  was  allotted  for  this  purpose,  work  to  be 
done  by  hired  labor  and  the  use  of  the  Government  plant,  as  soon  as 
practicable  after  the  expiration  of  the  time  limit  imposed  by  law. 

According  to  the  latest  information  this  vessel,  at  the  time  when 
originally  wrecked,  on  April  7, 1895,  was  loaded  with  coal;  was  on  her 
way  from  Baltimore,  Md.,  to  Boston,  Mass.;  collided  with  the  barge 
Lone  Star,  and  sank  in  about  90  feet  of  water  at  a  poiut  about  3.75 
miles  southeast  of  the  Cuttyhunk  Life-Saving  Station,  and  about  2 
miles  from  the  nearest  shore,  that  of  Gay  Head.  She  was  a  three- 
masted  schooner  of  166  feet  length,  35  feet  breadth,  15  feet  depth,  704 
tons  gross  tonnage,  built  in  1883  at  Bath,  Me.,  documented  from  Bath, 
Me.y  and  owned  by  William  T.  Donnell.    Examinations  of  the  wreck, 
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made  on  May  29  (at  the  time  of  her  location  by  this  office)  and  June  10, 
showed  her  three  masts  still  standing  about  30  feet  above  water,  while 
one  boom  and  two  gaffs  were  just  awash  at  low  water.  As  the  wreck, 
though  lying  in  deep  water,  still  lay  where  she  was  liable  to  be  struck 
by  any  of  the  many  passing  craft,  it  was  thought  best  that  her  masts, 
rigging,  etc.,  be  removed  to  at  least  30  feet  depth  below  low-water 
level,  to  prevent  her  from  endangering  and  obstructing  navigation. 
The  location  of  the  wreck  at  that  time  is  shown  by  sketches  and  maps 
now  on  file  in  this  (Newport)  office. 

Field  work  upon  the  removal  of  this  wreck  was  commenced  on  June 
10  under  Mr.  £.  Parrish  as  assistant  engineer,  and  Mr.  Theodore 
McMahan  as  diver  and  inspector,  using  a  small  hired  sailboat  and 
crew,  and  was  completed  on  June  11.  The  masts,  boom,  and  gaffs, 
which  were  found  as  above  described,  were  shattered  by  200  pounds  of 
dynamite  in  33  charges  of  from  1  to  12  pounds  each,  by  which  the 
upper  portions  of  the  wreck  were  removed;  a  part  of  the  wreckage 
floating  away,  and  the  rest  sinking  in  deep  water  below  the  reach  of 
vessels. 

A  final  inspection  made  on  April  11  showed  least  depth  of  from  61  to 
75  feet  of  water  over  the  remaining  portions  of  the  wreck  and  90  feet 
all  around  her.  This  wreck  is  therefore  no  longer  an  obstruction  to  the 
navigation  of  this  locality. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work,  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $270.60,  including  all  expenses  of 
first  examination,  subsequent  and  final  inspection,  and  other  superin- 
tendence in  the  field  and  office. 

The  unused  funds  will  be  returned  to  the  United  States  Treasury  at 
an  early  date,  in  accordance  with  the  provisions  of  the  special  act  and 
section  above  quoted. 

26.   WRECK  OF  BARGE  ONEONTA. 

The  barge  Oneonta  was  on  April  19, 1895,  reported  as  then  lying  sunk 
in  Pollock  Rip,  and  as  therefore  being  a  dangerous  obstruction  to  the 
free  navigation  of  the  neighborhood.  Under  the  provisions  of  section 
4  of  the  river  and  harbor  act  of  June  14, 1880,  and  by  the  authority  of 
the  Secretary  of  War  and  of  the  Chief  of  Engineers  of  April  26, 1895,  the 
work  of  the  removal  of  this  wreck  was  authorized,  and  $1,000  was  allot- 
ted for  this  purpose;  work  to  be  commenced  as  soon  as  practicable  after 
the  expiration  of  the  time  limit  imposed  by  law,  and  to  be  done  by 
hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  latest  information  this  vessel,  at  the  time  when 
originally  wrecked,  April  10, 1895,  was  loaded  with  coal;  and  having 
collided  with  the  schooner  Isaac  H,  Tillyer,  sank  in  26  feet  of  water  at 
low  tide  at  a  point  about  1.75  miles  west  by  south  of  the  Pollock  Rip 
Light-ship,  and  about  2.5  miles  from  the  nearest  shore,  that  of  Monomoy 
Beach,  Massachusetts.  She  was  a  one-decked,  two-masted  wooden 
barge  of  180  feet  length,  30  feet  breadth,  15  feet  depth,  586  tons  gross 
tonnage,  built  in  1889  at  Koank,  Conn.,  documented  from  New  York, 
N.  Y.,  and  ownexl  by  the  Delaware  and  Hudson  Canal  Company.  The 
wreck  was  examined  and  located  May  II,  189r>,  by  direction  of  this 
office.    The  wreck  lay  where,  by  her  position,  she  was  liable  to  be  struck 
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by  the  various  passing  craft  using  this  neighborhood,  and  so  it  was 
thought  best  that  she  be  removed  do wn  to  the  level  of  the  surrounding 
ocean  bottom  to  prevent  her  from  endangering  other  vessels. 

Field  work  upon  the  removal  of  this  wreck  was  commenced  on  June 
15  under  Mr.  E.  Parrish  as  assistant  engineer,  and  Mr.  Theo.  McMahan 
as  diver  and  inspector,  using  a  small  hired  sailboat  and  crew.  Work 
was  still  in  progress  at  the  end  of  the  year,  995  pounds  of  dynamite  in 
117  charges  having  been  expended,  by  which  the  greater  portions  of  the 
wreck  and  cargo  have  been  broken  up  and  removed. 


C  20. 

PRELIMINARY   EXAMINATION  OP  MOUNT   HOPE  BAY  AND   HARBOR  OF 
FALL  RIVER,  MASSACHUSETTS. 

[PriDte<l  in  House  Ex.  Doc.  "So.  345,  Fifty-thinl  Congress,  third  seasion.] 

Office  of  the  Chief  of  ENaiNESRs, 

United  States  Army, 
Washingtouj  D.  (7.,  February  26j  1896. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  the  2Ist  instant,  by  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  or 
the  results  of  a  prelimiuary  examination  of  Mount  Hope  Bay  and  har- 
bor of  Fall  River,  Mass.,  made  to  comply  with  the  provisions  of  the 
river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Captain  Bixby,  concurred  in  by  Col.  H.  L.  Abbot, 
Corps  of  Engineers,  division  engineer,  and  bv  this  office,  that  this  locality 
is  worthy  of  improvement  by  the  General  Government. 

The  cost  of  a  survey  necessary  for  the  preparation  of  plan  and  esti- 
mate of  cost  of  improvement  is  estimated  to  be  $3,000. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.y  Chi^  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


REPORT   of   CAPT.  \V.  H.  BIXBY,  CORPS   OF  ENGINEERS. 

United  States  Engineer  Office, 

Neicport,  R.  /.,  February  21^  1895. 

General:  In  accordance  with  the  river  and  harbor  act  of  August 
17, 1894,  and  orders  from  your  office  dated  August  20, 1894, 1  have  the 
honor  to  submit  a  report,  as  follows,  upon  a  preliminary  examination  of 
Mount  Hope  Bay  and  harbor  of  Fall  Eiver,  Mass. 

My  opinions,  as  below  stated,  are  based  upon  my  own  personal 
knowledge  and  careful  study  of  this  special  locality,  which  has  been 
visited  by  me  in  person  several  times  during  past  years. 

Mount  Hope  Bay  (see  Coast  Survey  chart  No.  113)  is  the  particular 
arm  of  Narragansett  Bay  which  lies  at  the  mouth  of  Taunton  Biver. 
Fall  River  Harbor  is  at  the  upper  end  of  Mount  Hope  Bay,  and  is  the 
harbor  of  the  city  of  Fall  River. 

The  TauntQu  River  has  been  under  improvement  by  the  General 
Government  since  1870,  and  now  allows  vessels  of  11  feet  draft  to  at  high 
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water  reach  the  city  of  Taunton,  14  miles  above  Fall  Eiver;  and  this 
river  carries  now  an  annual  commerce  of  about  350,000  tons,  or 
$4,600,000.  All  of  this  commerce  must  necessarily  pass  through  Mount 
Hope  Bay. 

Fall  Eiver  Harbor  it«elf  has  also  in  the  past,  from  1874  to  1878,  been 
under  improvement  by  the  General  Government,  by  which  it  was  pro- 
vided with  a  channel  of  about  300  feet  width  and  12  feet  depth  at  low 
water  along  the  firont  of  the  city  wharves.  The  anchorage  ground  in 
the  river  in  front  of  the  city  carries  about  25  feet  depth  at  low  water 
over  a  width  of  1,000  feet  and  a  length  of  4  miles.  In  1870  the  city  of 
Fall  Eiver  had  a  population  of  only  about  27,000 ;  to-day  it  is  the  largest 
cotton  manufacturing  city  in  the  United  States,  with  a  population  of 
about  90,000,  which  is  still  rapidly  increasing.  Besides  being  a  manu- 
facturing town,  Fall  Eiver  is  also  a  i>ort  of  entry  for  foreign  commerce 
and  also  the  terminus  of  steamboat  Unes  to  New  York  and  Philadelphia, 
and  of  railroad  lines  to  Providence,  Boston,  and  southern  Massachu- 
setts. As  a  consequence  it  carries  a  large  commerce,  which  is  each 
year  increasing  in  value  and  tonnage,  and  is  each  year  demanding 
accommodations  for  larger  draft  vessels.  This  commerce  is  roughly 
estimated  at  present  at  3,000,000  tons,  or  $133,000,000,  all  of  which 
must  pass  through  Mount  Hope  Bay  on  its  way  to  and  from  the  ocean. 
The  main  items  of  this  commerce  are  as  follows : 


Class  of  goods. 

Exports. 

Imports. 

Total. 

Toniiaf;e. 

Ootton  ftiid  DroductM -^......t.-i-i-i-.  ........... 

$6,000,000 

600,000 

8, 600. 000 

62,000,000 
550,000 

$6,000,000 

600.000 

3, 600. 000 

122.000,000 

1,100,000 

80,000 
30,000 
90.000 

Lumber  and  products - 

OoaI and Tnii»«ralR  ,..,...,- 

GifiK^ral  niArchaDdise. 

$60,000,000 
550,000 

1,220,000 
30  OOO 

Passenirers  (fares) 

Total 

60.550,000 

72,750.000 

133.300,000 

1,400,000 

The  vessels  entering  and  leaving  this  waterway  (each  entrance  and 
departure  together  being  counted  as  one)  are  as  follows : 


Character  or  class  of  service. 


Steam: 

Freight  and  passenger 

Pleasure  boats 

Barges:  Coal  tows 

Sain 

Freight 

Pleasure  boats,  large. . 

Pleasure  boats,  small . . 


Number. 


1,000 
800 
175 

700 

600 

6,000 


Average 
draft. 


Feet. 
12 
3 
13 

16 
5 
2 


Average 
tonnage. 


Tons. 
2,000 
7 
900 

850 


Mount  Hope  Bay  itself,  forming  the  lower  harborage  of  Fall  River, 
is  an  exceedingly  well  landlocked  anchorage  ground  of  over  8  square 
miles  area,  all  of  which  carries  at  least  14  feet  depth  and  one-third  of 
which  carries  over  25  feet  depth  at  low  water.  For  a  short  distance 
of  about  a  mile  in  the  middle  part  of  this  bay  the  channel  depth  dimin- 
ishes to  about  15  feet  at  low  water,  but  elsewhere  it  is  at  least  25  feet 
deep  for  at  least  a  quarter  of  a  mile  width.  From  the  mouth  of  this 
bay  to  the  ocean  the  channel  depths  are  everywhere  greater  than  25 
feet  at  low  water. 

To-day  it  appears  desirable  that  the  upper  harbor  of  Fall  Eiver  City 
and  the  short  shoal  portion  of  the  middle  Mount  Hope*  Bay  Channel 
should  be  deepened  sufficiently  to  allow  vessels  that  can  at  present 
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enter  the  lower  portions  of  Mount  Hope  Bay  to  proceed  farther  to  the 
deep-water  anchorage  ground  and  to  the  upper  harbor  of  the  city  of 
Fall  River.  This  means  a  moderate  amount  of  dredging  to  25  feet 
depth  at  both  places. 

The  steady  growth  of  the  cities  of  Fall  River  and  Taunton  and  of 
their  combined  commerce  during  recent  years,  and  the  fact  that  such 
commerce  is  mainly  one  with  neighboring  States  (and  therefore  not 
merely  a  local  one)  seem  to  me  excellent  reasons  for  further  improve- 
ment of  this  locality  by  the  General  Government. 

I  have  therefore  to  state  my  opinion  that,  for  the  reasons  above  given, 
Mount  Hope  Bay  and  the  harbor  of  Fall  River,  Mass.,  are  worthy  of 
improvement  by  the  General  Government. 

A  survey  of  the  same,  with  the  view  of  submitting  plans  and  estimate 
of  cost  for  such  improvement,  is  estimated  to  cost  $3,000. 
Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 
Captain,  Corps  of  JSngineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engi'neers,  U,  8.  A. 
(Through  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer, 
Northeast  Division.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York,  February  23,  1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

For  the  reasons  stated,  I  concur  with  Captain  Bixby  in  considering 
Mount  Hope  Bay  and  Fall  River  Harbor  as  worthy  of  improvement  by 
the  General  Government. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig.  Oen.,  U.  8.  A., 

Division  Engineer. 


C   21. 


preliminary  examination  of  stone    bridge  over  sakonnet 

river,  RHODE  ISLAND,  TO  ASCERTAIN  THE  COST  OP  WIDENING  AND 
DEEPENING  THE  PASSAGE  AT  THE  DRAW  OF  SAID  BRIDGE. 

[Printed  in  House  Ex.  Doc.  No.  239,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  January  19^  1895. 
Sir  :  The  river  and  harbor  act  of  Angnst  17, 1894,  makes  provision  for 
a  preliminary  examination  of  stone  bridge  over  Sakonnet  River,  Rhode 
Island,  <'to  ascertain  the  cost  of  widening  and  deepening  the  passage 
at  the  draw  of  said  bridge  to  the  same-extent  as  prescribed  iu  the  recent 
order  of  the  Secretary  of  War  respecting  the  railroad  bridge  across 
said  river,  and  the  Secretary  of  War  .is  directed  to  prepare  and  submit 
to  Congress  an  estimate  of  the  cost  of  such  work." 

The  examination,  directed  to  be  made  as  above  indicated,  was  assigned 
to  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  under  date  of 
August  20, 1894,  and  I  now  have  the  honor  to  submit  the  accompanying 
copy  of  that  officer's  report  of  January  16, 1895,  on  the  subject. 
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Captaui  Bixby  reports  tliat  in  the  order  of  the  Secretary  of  War  of 
July  1,  1893,  directing  the  Old  Colony  Railroad  Company  to  open  its 
drawbridge  to  100  feet  width,  no  particular  depth  was  specified,  but 
that  the  request  of  the  petitioners  and  the  past  recommendations  of 
the  local  United  States  engineer  officer  agree  upon  a  clear  depth  of  25 
feet  as  necessary  to  present  and  future  navigation;  and  that,  for  the 
reasons  given,  it  is  his  opinion  that  the  stone  bridge  over  the  Sakon- 
net  River,  so  far  as  concerns  the  enlargement  of  its  draw  opening  to 
100  feet  clear  width  and  25  feet  clear  depth  at  low  water,  is  worthy  of 
improvement  by  the  General  Government. 

Th«  opinion  expressed  by  Captain  Bixby  is  concurred  in  by  Col.  H.  L. 
Abbot,  Corps  of  Engineers,  the  division  engineer,  and  by  this  office. 
The  cost  of  the  work  above  indicated  is  estimated  at  $40,000. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  capt,  w.  h.  bixby,  corps  op  engineers. 

United  States  Engineer  Office, 

Newport^  R.  J.,  January  15, 1895. 
General  :  I  have  the  honor  to  report  herewith  upon  the  examination 
of  the  '*  stone  bridge  over  the  Sakonnet  River,  Rhode  Island,  to  ascer- 
tain the  cost  of  widening  and  deepening  the  passage  at  the  draw  of 
said  bridge  to  the  same  extent  as  prescribed  in  the  recent  order  of  the 
Secretary  of  War  respecting  the  railroad  bridge  across  said  river,"  as 
provided  for  by  the  river  and  harbor  act  of  August  17, 1894,  and  as 
ordered  by  your  letter  of  August  20, 1894, 

HISTORY  QF  THE  RIVER  AND  STONE  BRIDGE. 

The  Sakonnet  River  is  an  arm  of  the  sea  between  the  island  of  Rhode 
Island  and  the  mainland,  in  the  vicinity  of  the  towns  of  Little  Compton 
and  Tiverton,  extending  from  the  ocean  to  Narragansett  Bay  around 
the  head  of  the  island  of  Rhode  Island,  and  making  naturally  a  deep 
and  specially  safe  water  communication  around  that  island  from  the 
ocean  to  Narragansett  Bay  and  the  inland  cities  of  Providence,  Fall 
River,  Taunton,  and  the  intermediate  towns  of  the  States  of  Rhode 
Island  and  Massachusetts.  It  is  practically  an  eastern  arm  of  Narra- 
gansett  Bay.  The  entrance  from  the  ocean  is  unobstructed,  and  a  clear, 
broad,  and  nearly  straight  channel,  running  nearly  north  and  south,  and 
of  at  least  800  feet  width  and  23  feet  depth,  extends  throughout  its  entire 
length,  the  river  itself  for  a  distance  of  about  11  miles  at  its  lower 
(southern)  end  having  a  width  of  about  1.25  miles  and  a  depth  of  up 
to  55  feet,  and  for  a  distance  of  about  1.5  miles  at  its  upper  end  having 
a  width  of  about  one-sixth  of  a  mile  and  a  depth  of  up  to  60  feet;  thus 
ottering  naturally  a  direct  and  deep  outlet  to  the  ocean  lor  the  waters 
of  Taunton  River  and  the  northeastern  i>ortion  of  Narragansett  Bay. 
The  only  obstructions  to  its  free  navigation  are  the  State  highway 
bridge  and  the  Old  Colony  Railroad  Bridge,  both  at  its  upper  (north- 
ern) end,  near  Tiverton. 

The  State  bridge  was  originally  private  property,  built  by  a  corpora- 
tion in  1794,  under  authority  of  the  general  assembly  of  the  State  of 
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Bhode  Island,  and  was  operated  as  a  toll  bridge  until  1869,  when,  being 
seriously  damaged  by  wave  action  during  a  heavy  storm,  it  was  by  its 
then  owners  (the  Howland's  Ferry  Bridge  Company)  conveyed  to  the 
State  of  Bhoae  Island,  whose  property  it  has  since  been.  The  repairs 
of  1870-71  were  made  by  the  State;  the  subsequent  maintenance  and 
repair  were  by  the  State  statutes  imposed  upon  the  adjacent  towns  of 
Little  Compton,  Tiverton,  Portsmouth,  Middletown,  and  Newport,  while 
the  jurisdiction  of  the  adjacent  waters  was  reserved  to  the  State  itself. 
(Sees.  19, 20,  chap.  100,  pp.  271, 272,  Rhode  Island  statutes  of  1882.) 

The  bridge  is  really  a  stone  embankment  or  causeway  extending  com- 
pletely across  and  damming  the  Sakonnet  River,  with  the  exception  of 
one  opening  of  about  29  feet  width  and  a  few  inches  depth  of  water  at 
low  tide,  covered  by  a  short  section  of  permanent  wooden  bridge,  and  a 
second  opening  of  about  35  feet  clear  width  and  about  9  feet  depth  of 
water  at  low  tide,  covered  by  a  rolling  drawbridge.  The  river  channel 
just  above  and  below  the  bridge  has  about  a  quarter  of  a  mile  width 
with  18  feet  depth,  and  has  about  a  sixth  of  a  mile  width  with  from 
30  feet  to  50  feet  depth.  (See  Rex)ort  of  Rhode  Island  State  commis- 
sioners of  1892,  above  quoted,  and  United  States  Coast  Survey  chart, 
No.  353.  ^ 

EXTENT  OP  BXVER  TRAVEL. 

Present  travel. — Of  course  the  present  travel  is  not  as  great  as  it 
would  be  if  there  were  no  obstructions.  One  regular  steamer  and  occa- 
sional excursion  steamers  run  during  the  summer  from  Providence  and 
other  parts  of  Narragausett  Bay  through  the  bridge  to  the  mouth  of  the 
Sakonnet  River,  and  this  travel  is  stated  at  over  17,000  passengers  in 
a  single  season. 

Schooners  and  sailboats  use  this  route  a  little,  but  as  little  as  possi- 
ble at  present  on  account  of  its  difficulties,  delays,  and  danger. 

The  combined  travel  is  still  enough  to  be  very  evident;  and  enough 
so  that  one  insurance  company  alone  claims  to  carry  $200,000  insurance 
on  vessels  and  cargoes  passing  through  the  bridges. 

Probable  future  travel, — As  stated  above  under  the  heading  of  *^  His- 
tory of  bridge,"  the  Sakonnet  River  was  and  is  naturally  one  of  the 
outlets  of  Narragansett  Bay,  and  is  naturally  by  far  the  easiest  and 
shortest  route  tor  vessels  going  from  the  Taunton  River  and  Upper 
Narragansett  Bay  to  Nantucket  Sound  and  the  East.  The  saving  in 
distance  (measured  on  Coast  Survey  charts)  is  at  least  3  miles  in 
case  of  vessels  coming  from  or  going  to  Providence,  4  miles  in  case 
of  Warren,  6  miles  in  case  of  Bristol,  and  12  miles  in  case  of  Coles 
River,  Fall  River,  Somerset,  Dighton,  and  Taunton,  and  14  miles  in 
case  of  Tiverton ;  all  of  these  places  being  important  shix)ping  points* 
The  Taunton  River  alone  has  a  commerce  of  at  least  400,000  tons  or 
$6,000,000  per  annum  (see  p.  616,  Annual  Report  Chief  of  Engineers 
for  1892).  Fall  River  also  has  a  very  large  commerce  by  schooners  as 
well  as  by  steamer.  At  Tiverton  is  the  very  large  fishing  station  of 
the  Church  Bros.,  so  large  as  to  use  elevators  capable  of  loading  1,000 
barrels  of  fish  per  hour;  that  use  eight  fishing  steamers  of  60  to  160 
feet  length,  from  8  to  15  feet  draft,  and  from  16  to  45  feet  width  over 
all,  and  a  large  part  of  whose  work  is  done  eastward  of  the  Sakonnet 
River.  The  possible  loss  per  season  to  them  alone  is  shown  by  the 
computation  that  50  round  trips  for  each  of  8  steamers  at  14  miles 
extra  route  each  way  makes  nearly  12^000  extra  miles,  costing  from, 
say,  $2,000  to  $12,000,  according  to  circumstances.  They  claim  for 
themselves  during  1888, 1889,  and  1890  an  extra  distance  thus  traveled. 
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by  their  steamers  of  20,000  miles,  and  their  total  annual  loss  by  extra 
travel  and  by  time  taken  from  actual  work  on  the  fishing  ground  as 
$30,000. 

Over  CO  boat  captains  and  pilots  have  already  made  individual  state- 
ments (see  references  below  under  head  of  "Petitions")  that  they  are 
forced  about  14  miles  out  of  their  route  every  trip  to  this  vicinity. 

The  Fall  River  Yacht  Club  (through  Mr.  Burdick)  and  the  Rhode 
Island  Yacht  Club  (through  Mr.  Janes),  representing  125  yachts,  and 
some  of  from  9  to  12  feet  draft,  claim  that  the  present  bridges  obstruct 
their  use  of  the  river  and  oblige  them  to  go  around  instead  of  through 
this  river;  that  a  yacht's  loss  of  time  often  carries  with  it  a  financial 
loss ;  that  such  loss  has  already  been  recognized  legally,  and  that  there- 
fore the  yacht  clubs,  as  a  sort  of  secondary  commerce,  are  entitled  to 
some  considerations  in  matters  of  river  travel. 

It  is  not  merely  the  extra  distance  in  miles  of  travel  that  causes  the 
protest  of  boat  captains  against  being  obliged  to  go  around  i^ewport 
Island  instead  of  through  the  Sakonnet  River,  but  it  is  more  especially 
the  fact  that  the  shorter  route  often  avoids  headwinds,  cross  tides,  the 
dangerous  Brenton  reefs  (at  southwest  of  island),  and  exposure  to  the 
worst  seas  of  this  part  of  the  coast.  On  this  account  the  short  cut,  via 
Sakonnet  River,  would  save  not  merely  14  miles  of  travel,  but  often  a 
whole  day's  delay  of  waiting  for  favorable  winds  and  tides,  or  of  light- 
ing against  adverse  ones.  This  may  readily  be  seen  by  an  inspection  of 
the  Coast  Survey  charts.  Certainly  the  Sakonnet  River  route  would 
be  considerably  used  by  schooners  and  small  boats,  both  of  commerce 
and  pleasure,  if  there  was  an  easy  passage  for  them  through  the  bridges. 

Damage  already  caused. — Accidents  and  delays  to  boats  at  this  bridge 
have  been  frequent.  Among  those  so  reported,  the  following  are 
prominent:  The  steamer  Qtieen  City^  with  many  passengers  on  board, 
has  several  times  struck  in  going  through  the  draw,  causing  consider- 
able damage  and  delay.  At  least  one  schooner  has  lost  her  bowsprit  by 
striking  the  bridge.  Not  long  ago  one  man  was  drowned  in  the  draw 
through  the  capsizing  of  his  boat  by  the  swift  current. 

Admissions  by  the  bridge  oicners  and  those  who  are  charged  with  its 
repair. — ^As  stated  under  the  head  of  '*  History,"  this  bridge  is  owned 
by  the  State  of  Rhode  Island,  its  care  and  repair  falling,  however,  by 
State  laws  upon  the  five  adjacent  towns  and  cities. 

Little  Compton,  through  its  town  council,  at  several  hearings  and  by 
special  letter,  asks  either  for  the  widening  or  the  removal  of  the  bridge 
by  the  State  or  United  States. 

Tiverton,  through  its  town  council,  at  several  hearings  and  by  special 
letter,  asks  for  a  draw  of  at  least  100  feet  clear  width  and  at  least  20 
feet  depth. 

Portsmouth,  through  a  representative  from  its  town  council,  agrees 
with  Newport  that  there  is  no  question  of  the  necessity  for  alteration 
of  the  bridge. 

Middletown,  through  a  representative  from  its  town  council,  agrees 
with  Newport  that  there  is  no  question  of  the  necessity  for  alterations 
of  the  bridge. 

Newport,  through  its  mayor,  states  that  there  is  no  question  of  the 
necessity  for  alteration  of  the  oridges,  and  that  property  and  life  have 
been  imperiled. 

The  State  of  Rhode  Island,  through  a  representative  of  its  bridge 
commission,  states  that  commerce  and  life  are  endangered,  and  later 
the  bridge  commissioners  as  a  body,  in  their  special  report  to  the 
general  assembly  of  Rhode  Island,  state  that  ^4t  is  a  notorious  fact 
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that  this  bridge  is  a  serious  ♦  ♦  ♦  obstruction  to  •  »  ♦  naviga- 
tion •  #  •  a,Qc[  2kn  ipjury  to  the  commercial  and  maritime  interests 
of  the  people  •  *  •  and  is  a  source  of  danger  to  life  and  property 
♦    ♦    *    and  practically  closes  the  Sakonnet  River  to  navigation." 

PETITIONS. 

That  the  enlargement  of  this  draw  is  a  question  of  general  public 
demand  is  plainly  shown  by  the  following  list  of  the  principal  petition 
ers  for  such  enlargement: 

March,  1888:  D.  T.  Church  and  about  90  others  of  Tiverton  and 
Providence.  (Tiverton  being  one  of  the  four  towns  responsible  for  the 
repair  of  the  bridge.) 

March  24,  1888 :  John  W.  Davis  (then  governor  of  Ehode  Island) 
and  about  100  others  of  Providence  and  other  places  (including  many 
members  of  the  Bhode  Island  legislature). 

April,  1888:  Town  council  and  about  170  others  of  Little  Compton, 
R.  I,  (Little  Compton  being  one  of  the  four  towns  responsible  for  the 
repair  of  the  bridge.) 

The  above  (about  360  in  number)  unite  in  asking  for  two  draw  open- 
ings, each  100  feet  wide  and  25  feet  deep. 

July  23, 1890:  D.  T.  Church  and  about  70  other  citizens  of  Tiverton 
and  Portsmouth;  about  190  masters,  pilots,  and  crews  of  boats  using 
Sakonnet  River;  the  commodore  and  about  50  members  of  Fall  River 
Yacht  Club;  the  commodore  and  about  60  members  of  Rhode  Island 
Yacht  Club. 

The  above  (about  370  in  number)  unite  in  saying  that  steamers,  sloops, 
and  schooners  have  been  seriously  damaged  and  men  drowned  on 
account  of  this  bridge  draw;  and  that  it  sometimes  takes  from  five  to 
six  hours  to  get  through  one  bridge  and  from  ten  to  twelve  hours  to  get 
through  both  bridges,  and  that  this  bridge  is  an  obstruction  to  navi- 
gation and  danger  to  life. 

March  14, 1891 :  Julius  A.  Petty,  captain  of  steamer  Queen  Cityj 
formerly  schooner  captain,  states  his  personal  \tnowledge  of  loss  of  life, 
damage  to  boats,  and  loss  of  time  caused  by  this  bridge. 

March,  April,  and  May,  1891:  Sixty- two  captains,  masters,  pilots  of 
steamers  and  schooners,  by  circular  letter,  claim  that  on  account  of  the 
obstructions  of  these  bridges  they  are  forced  to  go  around  another 
way,  thereby  losing  up  to  14.5  miles  in  distance  whenever  sailing  from 
Narragansett  Bay  to  the  east  or  returning. 

February  24  and  April  11, 1891 :  Committee  of  complainants  ask  for 
two  draw  openings,  each  100  feet  wide  by  25  feet  draft. 

March  23, 1891 :  William  Reed,  jr.,  and  about  100  others,  claiming 
to  represent  $1,000,000  of  capital  invested  in  shipping  and  real  estate 
affected  by  the  bridge,  ask  for  greater  depth  and  100  feet  width  of 
drawd. 

HYDRAULIC  AND  ENGINEEBINO  CONSIDERATIONS. 

At  the  time  of  the  original  construction  (about  1794)  of  the  State 
bridge,  and  up  to  the  date  of  the  construction  (about  1860)  of  the  rail- 
road bridge,  the  State  bridge  did  not  offer  any  special  obstruction  to 
the  navigation  of  its  time.  By  reference  to  the  United  States  Coast 
Survey  tide  tables  it  will  be  seen  that  the  difference  of  times  between 
high  tide  in  the  Sakonnet  River  below  the  bridge  and  in  Narragansett 
Bay  just  above  the  bridge  is  only  about  ten  minutes,  and  the  corre- 
sponding interval  at  low  tides  is  only  about  fifteen  minutes,  so  that  all 
day  long,  excepting  at  times  of  special  winds,  the  heights  of  water  on 
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the  two  sides  of  the  bridge  were  approximately  equal,  or  at  most  but 
very  slightly  different.  The  flow  of  water  through  the  bridge  opening, 
as  caused  by  the  tide,  was  therefore  comparatively  slight.  A  heavy 
northerly  or  southerly  wind  might  of  course  bank  up  the  water  tempora- 
rily on  one  or  the  other  side,  and  thus  cause  a  considerable  difference  of 
head  of  water  and  a  consequent  considerable  current  through  the  draw 
opening,  but  such  effect  would  be  but  temporary,  and  would  mainly 
disappear  soon  after  the  temporary  blow  was  completely  over.  At  the 
wor^t,  there  would  always  be  a  time  once  every  change  of  tide — that  is, 
once  every  six  or  eight  hours — when  the  water  would  stand  at  equal 
height  on  both  sides  of  the  bridge,  when  the  current  would  therefore 
disappear,  and  when  the  vessels  could  consequently  pass  through  the 
draw  without  difficulty.  Moreover,  the  vessels  of  that  epoch  being  far 
smaller  than  today,  their  passage  through  the  narrow  draw  was  far 
safer  than  otherwise.  But  by  the  construction  of  the  railroad  bridge 
the  conditions  were  materially  changed. 

A  reference  to  the  Coast  Survey  map  will  show  at  a  glance  that  the 
second  bridge  converted  the  intermediate  waterway  (with  its  connecting 
"cove")  into  an  inclosed  pond  of  over  half  a  square  mile  in  area,  all  of 
which  to  a  height  or  depth  of  about  3  feet  (the  rise  and  fall  of  the  tide) 
must  be  tilled  twice  a  day  (every  tide)  and  emptied  twice  a  day  through 
the  three  small  openings  (only  about  100  feet  combined  total  length)  of 
the  two  bridges.  The  natural  result,  as  may  be  verified  by  anyone,  at 
either  draw,  any  day,  has  been  that  during  the  great>er  part  of  each 
day  these  draw  openings  resemble  mill  races,  through  which  a  vessel 
can  pass  with  difficulty,  and  rarely  without  danger.  Bearing  this  point 
in  mind,  there  is  nothing  surprising  in  the  statements  of  complainants 
that  sailing  vessels  have  been  carried  by  the  tide  across  the  abutments 
and  wrecked  thereon,  or  that  steamboats  have  sometimes  tried  six  or 
seven  times  without  success  to  get  through  and  failed,  a^d  have  had  to 
wait  two  or  more  hours  before  the  current  slackened  enough  to  let 
them  through. 

Such  conditions  as  these  make  it  imperative  that  draws  should  be  at 
least  twice  as  wide  as  the  outside  width  and  much  deeper  than  the  draft 
of  the  vessels  using  them.  Further,  the  bottom  of  the  draw  opening 
being  of  rock  and  forming  a  narrow  sill  across  the  channel  between 
X>ortions  of  much  greater  depth,  the  depth  should  be  from  3  to  5  feet 
greater  than  if.  this  bottom  were  extensive,  level,  and  sandy,  to  make 
allowances  for  occasional  excessive  plunging  or  "scend''  of  the  boats 
and  for  the  dangerous  character  of  the  bottom.  Moreover,  as  the  State 
bridge  faces  a  long  southerly  reach  of  water  and  is  exposed  to  southerly 
winds  from  the  ocean,  a  vessel  approaching  the  draw  from  the  ocean 
side  needs  far  more  margin  of  width  for  safety  than  if  in  a  quiet  inland 
river.  Under  these  circumstances  I  have  not  the  slightest  hesitation 
in  stating  my  professional  opinion  that  a  single  draw  of  100  feet  width 
and  25  feet  depth  at  low  tide  is  the  smallest  draw  consistent  with 
safety  for  vessels  attempting  to  pass  up  the  Sakonnet  Biver  and 
through  the  State  bridge  under  ordinary  conditions  of  wind  and  tide 
at  the  present  date. 

OTHER  SPEGIAX  CONSIDERATIONS. 

The  location  of  this  bridge  close  to  the  Massachusetts  State  line 
(only  4  miles  therefrom)  makes  this  bridge  of  almost  as  much  value 
and  use  to  the  large  city  of  Fall  Biver,  Mass.,  and  to  the  other  adja- 
cent towns  of  Massachusetts,  as  it  is  to  Kewport,  B.  I.,  and  to  the  other 
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adjacent  towns  of  Rhode  Island.  lu  the  same  way,  as  the  Sakonnet 
River  lies  only  abont  4  miles  west  of  the  Massachusetts  State  line,  its 
navigation  is  of  almost  as  much  value  to  Massachusetts  as  to  Rhode 
Island,  a  large  part  of  the  inward-bound  navigation  going  to  the  Taun- 
ton River  (Massachusetts)  towns  and  a  large  part  of  its  outward-bound 
navigation  going  to  Kantucket  (Massachusetts)  Sound  and  to  other 
Massachusetts  waters;  so  that  this  bridge  may  properly  be  considered 
as  one  concerning  at  least  two  States,  if  not  more  than  two,  and  is 
therefore  one  which  very  decidedly  comes  under  the  provisions  of  inter- 
state commerce  and  of  Congressional  legislation  as  to  <^  navigable  waters 
of  the  United  States." 

The  importance  of  the  enlargement  of  this  draw  is  so  great  that  it 
has  been  the  subject  of  the  study  of  a  special  commission  appointed 
by  his  excellency  the  governor  of  Rhode  Island,  pursuant  to  the  reso- 
lution of  the  general  assembly  of  Rhode  Island  at  its  January  session 
of  1892,  with  orders  to  inquire  into  and  report  to  the  general  assembly 
what  were  the  obligations  of  the  State  in  relation  to  the  stone  bridge, 
so-called,  and  to  tlie  interests  of  navigation  in  the  Sakonnet  River, 
•  •  •  and  to  confer  with  parties  in  interest  in  public  hearing^,  or 
otherwise,  and  to  represent  the  State  in  conference  with  the  United 
States  War  Department,  or  its  representatives,  in  all  matters  relating 
to  said  subject.  This  commission  made  a  thorough  investigation  of 
the  whole  subject,  and  later  discussed  the  same  with  the  Secretary  of 
War,  the  Assistant  Secretary  of  War,  and  the  Judge- Advocate-General 
of  the  United  States  Army.  The  position  taken  by  the  said  commis- 
sion is  shown  by  the  following  extract  from  their  final  report  to  the 
assembly  of  the  State  of  Rhode  Island  at  its  January  session,  1893 : 

1.  The  stone  bridge  is  a  daoj^erous  obstructioo  to  the  navigable  waters  of  the 
United  States;  it  is  owned  by  this  State  and  has  heretofore  been  and  now  is  main- 
tained under  its  authority. 

2.  It  is  the  duty  of  the  State  either  to  make  snch  changes  in  the  bridge  as  wiU 
render  it  no  longer  an  obstruction  to  navigation,  or  to  abandon  it  and  permit  the 
United 'States  to  clear  the  river  channel. 

3.  The  obligations  of  the  State,  however,  are  not  comprised  within  the  limits  of 
its  duty  to  those  engaged  in  navigation  and  maritime  commerce.  The  State  owes  a 
daty  also  to  those  who,  relying  upon  the  good  faith  of  the  State,  have  paid  the 
expenses  of  maintaining  the  stone  bridge  since  the  year  1870,  and  who  have  bv  user 
for  nearly  one  hundred  years  acquired  in  the  view  of  justice,  if  not  in  strict  law,  a 
quasi  prescriptive  right  of  way  of  which  the  State  should  not  now  deprive  them.  The 
rig[ht  of  communication  with  the  mainland  from  the  island  of  Rhode  Island  has 
existed  for  ninety-nine  years,  and  two  prosperous  towns  and  the  city  of  Newport 
have  become  in  some  measure  dependent  upon  the  use  of  this  highway  of  the  State. 
These  should  not  now  be  abandoned,  nor  should  their  claims  be  forgotten  or  neg- 
lected by  the  State,  and  the  State  should  find  some  way  to  retain  for  them  the 
commnntcation  tbey  now  have.  On  the  other  hand,  the  commerce  of  the  city  of 
Providence  and  the  towns  of  Warren  and  Bristol  will  be  largely  benefited  by  opening 
the  Sakonnet  River  to  navigation. 

The  State  which  gave  this  right  of  way  and  has  allowed  its  towns  to  grow  and 
become  dependent,  U>  whatever  extent,  upon  it,  and  which  will  enrich  the  northern 
half  of  its  citizens  by  the  proposed  abandonment,  should  bear  a  commensurate  share 
of  the  expense  toward  supplying  a  new  way  in  place  of  the  old.  And  your  commis- 
sion is  of  the  opinion  that  when  the  United  States  War  Department  shall  order  the 
changes  required  to  be  made  in  the  Old  Colouy  Railroad  Bridge,  an  equitable  plan 
should  be  devised,  if  possible,  whereby  the  State  and  the  towns  which  are  interested 
in  the  stone  briage  may  pay  their  share  toward  an  addition  to  the  railroad  bridge 
suitable  for  team  and  foot  travel.  If  such  an  arrangement  as  the  above  can  not  be 
satisfactorily  made  the  State  may  retain  its  stone  bridge  by  making  a  suitable  draw 
therein  and  requiring  the  United  States  to  clear  out  the  channel  ot  the  draw.  The 
State  can  not  expect  the  United  States  to  pay  the  expense  of  making  a  draw  open- 
ing and  draw  for  the  State's  bridge ;  but  the  United  States  can  and  should  be  expected 
to  provide  the  draft  of  water  required  for  vessels  engaged  in  commerce  between  and 
with  other  States. 
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lu  accordance  witb  the  recommendations  of  this  report  the  general 
assembly  of  Ehode  Island,  at  its  January  session  of  1893,  passed  the 
following  resolution : 

Resolved f  Tbat  permission  be,  and  the  same  is  hereby,  granted  to  the  United  States 
of  America,  and  to  those  acting  under  their  authority,  to  open  through  the  stone 
bridge  in  Sakonnet  River  a  channel  of  such  width  and  depth  as  may  be  desired,  in 
the  interest  of  navigation  and  commerce  between  the  States,  whenever  a  channel  of 
the  like  width  and  depth  shall  have  been  made  in  the  railroad  bridge  across  said 
river  at  Tiverton,  or  such  changes  in  said  railroad  bridge  as  may  be  required  by  the 
United  States  in  the  interest  of  navigation  and  commerce,  shall  have  been  made. 
And  whenever  such  changes  in  the  channel  at  said  railroad  bridge  shall  have  been 
made,  and  the  like  opening  of  the  channel  shall  have  been  made  by  the  United  States 
at  the  stone  bridge,  the  governor  of  this  State  is  authorized  to  execute  and  deliver 
to  the  United  States  a  deed  conveving  to  them  the  State's  rights  in  the  said  stone 
bridge  if,  and  so  soon  as,  he  shall  have  notice  that  such  a  de^  will  be  accepted  by 
the  United  States. 

ORDERS    OF    THE    SECRETARY    OF  WAR  WITH    REFERENCE    TO    THE 
ADJACENT  RAILROAD  BRIDOE. 

Under  date  of  July  1,  1893,  the  Secretary  of  War  ordered  the  Old 
Colony  Railroad  Company,  the  then  owners  of  the  railroad  bridge,  to 
open  its  drawbridge  to  100  feet  width,  to  be  completed  on  or  before 
the  1st  of  July,  1894. 

No  particular  depth  was  specified  by  the  order  of  the  Secretary  of 
War,  but  the  requests  of  the  petitioners  and  the  past  recommendations 
of  the  local  United  States  engineer  office  (see  my  report  of  8th  Feb- 
ruary, 1893)  agree  upon  a  clear  depth  of  25  feet  as  necessary  to  present 
and  future  navigation. 

CONCLUSIONS    AND    RECOMMENDATIONS    FOR  WORK    AT    THE    STONE 

BRIDGE. 

After  a  study  of  the  past  correspondence  and  records  of  hearings 
upon  this  bridge  question,  and  after  a  personal  inspection  of  the  loc^- 
ity  at  several  different  times,  I  am  of  the  opinion  that  the  travel  over 
this  bridge  is  of  minor  importance  in  comparison  with  the  present  and 
probable  future  travel  through  it;  that  the  present  bridge  is  an  unrea- 
sonable obstruction  to  navigation  on  account  of  its  insufficient  width  of 
span  and  depth  of  water,  and  that  it  ought  to  be  provided  with  at  least 
one  draw  span  of  at  least  100  feet  clear  width  and  25  feet  depth  at  low 
water.  Under  all  the  circumstances  of  locality,  both  of  bridge  and 
waterway,  it  seems  to  me  that  the  bridge  and  waterway  have  each  so 
much  of  an  interstate  character  that  it  would  be  perfectly  just  and 
proper  that  the  enlargement  of  the  draw  opening  should  be  done  by 
the  United  States,  in  accordance  with  the  above  permission  of  the  State 
of  Khode  Island,  after  which  the  State  of  Rhode  Island  may  be  expected 
to  complete  the  draw  opening  and  draw,  in  accordance  with  the  recom- 
mendations of  this  State  bridge  commission  and  its  past  provisional 
promises  to  the  Secretary  of  War. 

I  have,  therefore,  to  state  my  opinion  that,  for  the  reasons  above 
given,  the  stone  bridge  over  the  Sakonnet  Biver,  Rhode  Island,  so  far 
as  concerns  the  enlargement  of  its  draw  opening  to  100  feet  clear  width 
and  25  feet  clear  depth  at  low  water,  is  worthy  of  improvement  by  the 
General  Government. 

ESTIMATE  OF  COST  OF, SUCH  WORK. 

From  a  recent  survey  it  is  found  that  all  that  is  necessary  to  be  done 
in  order  to  secure  this  enlarged  opening  of  100  feet  clear  width  and  25 
feet  clear  depth  at  low  water  is  the  removal  of  one  abutment  of  the 
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present  draw,  the  removal  of  a  short  length  of  the  present  roadway, 
and  the  removal  of  the  rock  and  earth  embankment  adjoining  to  and 
underneath  the  present  and  the  newly  made  opening,  so  as  to  leave  the 
necessary  clear  width  and  depth.  This  means  the  excavation  of  11,000 
cubic  yards  of  material  and  its  deposit  in  the  adjacent  deep  water,  the 
cost  of  this  work  being  estimated  as  follows: 

1 1,000  cubic  yards  material  removed,  at  $3  per  cubic  yard $33, 000 

Eugiueering  exxienses  and  contiugeucies^  abdut  20  per  cent 1, 000 

Total 40,000 

Kespectfully  submitted. 

W.   H.  BlXBY, 

Captain^  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  IT.  8.  A. 
(Through  Ool.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[Firat  indoraGnient.] 

Northeast  Division  Engineer  Office, 

New  lorfe,  January  16 y  1895. 
EespectfuUy  forwarded  to  the  Chief  of  Engineers,  United   States 
Army. 

For  the  reasons  stated  in  this  report  I  concur  with  Capt.  W.  H. 
Bixby  in  considering  the  enlargement  of  the  draw  opening  of  the  stone 
bridge  over  the  Sakonnet  River,  Rhode  Island,  to  100  feet  clear  width 
and  25  feet  clear  depth  at  low  water,  to  be  an  improvement  worthy  of 
execution  by  the  General  Government. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Brt  Brig,  Qen,^  U,  S,  A., 

Division  Engineer, 


C   22. 

PRELIMINARY  EXAMINATION  OF  ONSET  HARBOR,  MASSACHUSETTS. 

United  States  Engineer  Office, 

Newport,  E.  /.,  May  31,  1895. 

General:  In  accordance  with  the  river  and  harbor  act  of  August 
17, 1894,  and  orders  from  your  office  dated  August  20, 1894, 1  have  the 
honor  to  submit  the  following  report  upon  the  preliminary  examination 
of  Onset  Harbor,  Massachusetts. 

My  opinions,  as  below  stated,  are  based  upon  my  own  personal  knowl- 
edge and  special  study  of  this  locality,  which  was  visited  by  me  in 
I)erson  during  the  past  year.  This  personal  visit  was  used  as  a  check 
upon  such  information  as  has  been  received  by  me  from  various  sources 
during  the  past  year,  and  also  as  a  check  upon  the  hydrography  and 
topography  of  the  locality  as  given  .on  the  latest  Coast  Survey  charts 
and  local  maps. 

Onset  Harbor,  Massachusetts,  is  a  small  harbor  on  the  south  shore 
of  Massachusetts  at  the  head  of  Onset  Bay,  which  is  itself  at  the 
northeastern  end  of  Buzzards  Bay.  The  village  of  Onset  lies  within 
the  township  of  Wareham,  and  fronts  on  Onset  Bay.  Onset  is  locally 
well  known  as  a  summer  camo-meeting  ground  for  social  and  religious 
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purposes,  and  contaius  about  400  houses,  GO  of  tbem  beiug  occupied 
during  the  winter,  the  rest  being  occupied  only  during  a  part  of  the 
summer.  Its  winter  population  is  estimated  at  about  200  persons  and 
its  summer  camp-meeting  population  at  about  12,000  on  Sundays  and 
about  0,000  during  the  rest  of  the  week.  A  horse-car  railroad  of  about 
1  mile  in  length  connects  Onset  with  the  station  of  Onset  Junction 
on  the  Cape  Cod  branch  of  the  New  York,  New  Haven  and  Hartford 
Kailroad. 

As  a  result  of  the  occupation  of  this  place  by  summer  camp  meet- 
ings, the  real  estate  and  property  valuation  of  this  place,  which  was 
estimated  in  1870  at  only  $800,  has  increased  rapidly  and  so  greatly  as 
to  be  estimated  in  1894  at  $400,000. 

The  approach  to  Onset  from  Buzzards  Bay  is  through  a  narrow  and 
winding  channel  of  about  0  miles  in  length,  having  a  width  of  from  200 
to  1,000  feet  and  a  depth  of  over  15  feet  in  its  lower  half  and  of  over  9 
feet  in  its  upper  half.  This  channel,  however,  practically  ends  at  the 
end  of  Onset  Bay  proper,  which  is  at  the  beginning  of  Onset  Harbor 
proper;  that  is,  about  a  half  mile  away  from  the  wharves  of  Onset. 
Onset  Harbor  is  about  a  half  mile  square  and  has  a  depth  of  only  from 
4  to  7  feet.  Above  Onset  the  channel  way  is  continued  by  a  small  slouch 
of  perhaps  a  mile  total  length.  The  imports  of  Onset  during  the  past 
year  have  been  limited  to  about  1,000  tons  of  coal  brought  to  the  vil- 
lage,wharves  and  the  exports  to  about  6,000  tons  of  fire  sand  excavated 
from  a  sand  bank  about  a  half  mile  up  the  above-mentioned  slough. 

The  present  importance  of  Onset  Harbor  lies  in  its  proximity  to  the 
summer  camping  ground.  Some  of  the  Sunday  visitors  come  to  Onset 
by  rail,  but  the  larger  part,  however,  come  by  boat.  Two  steamboats 
(the  Nantucket  and  The  Island  Home),  each  capable  of  carrying  from 
about  800  to  1,100  passengers,  and  drawing  from  5  to  6  feet  of  water, 
make  excursion  trips  to  Onset  from  New  Bedford  and  other  neighl)or- 
ing  points  of  Buzzards  Bay  and  Vineyard  Sound  during  the  summer, 
especially  on  Sundays.  These  boats  carried  in  all  about  21,000  pas- 
ticngers  during  the  months  of  July  and  August,  1894.  Another  excur- 
sion boat,  the  Genevieve,  a  boat  of  about  5  feet  draft,  61  feet  length,  14 
feet  breadth,  12  tons  net  tonnage,  25  tons  gross  tonnage,  and  capable 
of  (tarrying  about  75  passengers,  runs  excursion  trips  every  few  hours 
each  day  from  Onset  to  the  near  points  of  the  beach  during  the  con- 
tinuance of  the  camp  meeting,  having  in  July  and  August,  1804,  car- 
ried in  all  about  9,000  persons.  These  boats  have  occasionally  grounded 
in  shoal  water  in  Onset  Harbor,  at  perhaps  a  half  mile  distance  from 
the  village,  necessitating  the  transfer  of  several  hundred  passengers 
to  the  shore  in  small  boats. 

The  persons  who  are  interested  in  the  improvement  of  Onset  Harbor 
desire  a  channel  of  from  G  to  9  I'eet  depth  to  be  dredged  across  their 
harbor  from  the  wharf  fronts  to  the  head  of  the  bay,  and  a  channel  of 
lewSvser  depth  to  be  dredged  up  the  slough  to  the  above  mentioned  sand 
bank. 

The  desired  improvement  would  undoubtedly  be  of  great  benefit  to 
Onset  and  the  immediate  vicinity,  and  of  moderate  benefit  to  a  few  of 
the  neighboring  seaside  resorts  of  ^his  State.  But  as  Onset  has  approxi 
mately  no  coinmerce  in  the  true  sense  of  the  word ;  as  it  is  merely  a  sea- 
side, resort  for  pleasure  seekers  and  religious  conferences  during  a  very 
small  part  of  the  year;  as  any  imiu'ovement  of  the  harbor  would  be  of 
small  and  very  local  benefit  to  navigation  (restricted  in  this  particular 
case  to  very  small  sections  of  the  adjoining  bays  and  sounds),  and  as 
the  main  result  of  any  imi)rovement  of  this  harbor  would  be  to  merely 
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increase  the  value  of  real  estate  in  Onset,  while  relieving  the  property 
owners  from  the  necessity  of  {paying  for  the  work  themselves,  it  appears 
to  me  that  such  an  improvement  would  be  so  local  in  its  interests,  and 
so  little  a  matter  of  general  interest  to  the  country  at  large,  that,  if 
made,  it  should  be  paid  for  by  those  locally  interested,  and  not  by  the 
United  States  as  a  whole. 

I  have,  therefore,  to  state  ray  opinion,  as  requested  by  Congress,  that 
for  the  reasons  above  given  Onset  Harbor,  Massachusetts,  is  not  at 
present  worthy  of  improvement  by  the  General  Government. 

liespectfuUy  submitted. 

W.   H.   BlXBY, 

Captain,  Oorps  of  Engineers. 
Brig.  Gen.  VVm.  P.  Craiuhill, 

Chief  of  Engineers  J  U,  &'.  ^4.. 

(Through  Col.  Uenry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer. Northeast  Division.) 

[Fii'Ht  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York^  June  7, 1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers.    For  the  reasons 
stated  by  Captain  Bixby  1  do  not  regard  Onset  Harbor  as  at  present 
worthy  of  improvement  by  the  General  Government. 

Henry  L.  Aubot, 
Colonel  of  Engineers,  Bvt.  Brig,  Gen,,  U.  S.  A,, 

Di  Hh io n  Engineer. 


C  23. 
preliminary  EXAMINATIOX  of  bass  river,  MASSACHUSETTS. 

United  States  Engineer  Office, 

Newport,  B.  /.,  May  31  j  1895. 

General  :  In  accordance  with  the  river  and  harbor  act  of  August 
17,  1894,  and  orders  from  your  office  dated  August  20,  1894,  I  have  tlie 
honor  to  submit  the  following  report  upon  a  preliminary  examination 
of  Bass  Eiver,  Massachusetts. 

My  opinions,  as  below  stated,  are  based  upon  my  own  knowledge  and 
special  study  of  this  locality,  which  was  visited  by  me  in  person  during 
the  past  year.  This  ])ersonal  visit  was  used  as  a  check  ni)on  such 
information  as  has  been  received  by  me  from  various  sources  during 
the  i)ast  year,  and  also  as  a  check  upon  the  hydrography  and  topogra- 
phy of  the  locality  as  given  on  the  latest  Coast  Survey  charts  and 
local  maps. 

Bass  liiver  is  one  of  the  small  rivers  on  the  south  shore  of  Cape  Cod 
Bay,  between  Hyannis  and  Chatham,  and  empties  into  Nantucket 
Sound  about  5  miles  east  of  Hyannis. 

Cape  Cod  at  this  neighborhood  is  only  about  6  miles  wide,  witH  Cape 
Cod  Bay  on  the  north  and  Nantucket  Sound  on  the  south,  and  its  surface 
consists  mainly  of  sand  hills  and  sand  flats  with  occasional  ponds  and 
marshes,  the  inland  ponds  being  mostly  of  fresh  water,  while  the  other 
ponds  and  marshes  near  the  bays  and  sounds  are  of  salt  water.  The 
soil  of  this  region  is  not  well  adapted  to  cultivation  except  to  that  o! 
cranberries,  very  little  ordinary  farming  being  done.     Most  of  its  corn, 
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wheat,  bay,  and  other  similar  supplies  have  to  be  brought  from  a  dis- 
tance. Consequently  this  section  of  the  country  has  a  very  small  and 
scattered  population,  and  at  the  present  time  depends  largely  for  ite 
support  upon  the  cranberry  culture  in  the  fall,  and  the  hotels,  boarding 
houses,  and  summer  cottages  during  the  rest  of  the  year.  There  are 
but  few  manufacturing  establishments  anywhere  in  the  neighborhood, 
and  these  few  are  small  in  size.  Almost  all  the  cottage  towns  and  set 
tlements  along  the  adjoining  shore  fronts  are  supplied  with  small 
wharves  directly  on  the  bay  or  sound,  suitable  for  use  by  light-draft 
vessels  during  the  summer  season.  The  cold  weather  and  the  ice  pre- 
vent the  use  of  these  wharves  along  this  part  of  the  coast  during  the 
winter  season.  The  main  supplies  of  this  section  of  the  coast  are 
therefore  carried  to  it  by  the  Ca]>e  Cod  branch  of  the  Old  Colony  Rail- 
road, which  at  this  point  runs  along  the  center  ridgeof  the  cape  almost 
half  way  between  Cape  Cod  Bay  on  the  north  and  ]N"antucket  Sound 
on  the  south.  Naturally  with  such  a  small  ]>ermanent  population,  with 
but  little  in  the  way  of  farming  interests  and  m  inufacturing  interests 
and  with  a  summer  population  mainly  composed  of  visitors,  the  com 
mercial  interests  of  the  neighborhood  are  exceedingly  small  and  local, 
and  it  is  apparent  that  the  United  States  Government  improvements 
must  be  limited  to  the  improvement  only  of  the  largest  and  most 
important  harbors.  Hyannis  Harbor,  which  is  only  5  miles  west  of 
l^ass  River,  has  naturally  a  fairly  good  anchorage  for  vessels  of  15  feet 
draft,  and  has  a  large  bay  adjoining  it  suitable  for  vessels  of  smaller 
draft.  Hyannis  Harbor  has  therefore  received  a  good  deal  of  assist 
ance  from  the  General  Government,  the  cost  of  such  assistance  up  to, 
the  present  time  being  about  $150,000,  by  which  it  has  been  provided 
with  a  breakwater  of  over  1,000  feet  length,  and  with  a  well-protected 
anchorage  ground,  in  rear  of  this  breakwater  and  in  front  of  Hyannis 
Wharf,  covering  over  150  acres  and  having  a  draft  of  15  feet.  Because 
of  the  existence  of  this  natural  harbor  at  Hyannis  (and  its  improve- 
ment by  the  General  Government),  the  Cape  Cod  Railroad  has  con- 
structed a  branch  line  to  its  harbor  and  wharves,  allowing  the  easy 
landing  of  all  heavy  supplies  such  as  iron,  coal,  grain,  etc.,  for  general 
distribution  to  the  adjacent  section  of  Cape  Cod. 

About  sixty  years  ago,  before  the  construction  of  the  existing  rail- 
road line  through  this  region,  Bass  River  was  a  place  of  considerable 
importance  to  this  neighborhood,  and  was  the  center  of  a  large  amoant 
of  shipping,  principally  composed  of  whaling  vessels.  In  those  days 
as  many  as  150  vessels  are  reported  as  having  been  laid  up  in  the  river 
every  winter.  In  consequence  of  the  commercial  importance  of  this 
place  at  that  time,  the  United  States,  under  river  and  harbor  appro- 
priations, expended  about  $20,000  between  1837  and  1840  outside  the 
mouth  of  this  river  in  the  construction  of  a  breakwater  of  about  250 
feet  length,  to  serve  as  a  shelter  to  vessels  of  from  6  to  12  feet  draft; 
and  later  on,  in  1854-55,  the  Light-House  Department  constructed  a 
light-house  on  the  breakwater  at  a  further  expense  of  $4,000.  Since 
that  date  the  whaling  interests  have  almost  entirely  died  out,  and  the 
adjoining  better  harbor  of  Hyannis,  combined  with  the  construction  of 
the  Hyannis  branch  of  the  Old  Colony  Railroad,  has  diminished  the 
local  importance  of  Bass  River  so  that  its  commerce  is  at  present  very 
small.  Further  than  this,  the  shifting  sand  of  this  neighborhood  have 
built  up  shoals  in  rear  of  the  breakwater  and  around  its  harbor  so  that 
it  IS  now  possible  at  low  water  for  a  man  to  wade  without  diflScnlty 
from  the  breakwater  to  the  shore  on  either  side  of  the  entrance  to  the 
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river.  Boats  at  present  lying  in  what  is  left  of  the  anchorage  behind 
the  breakwater  can  not  go  directly  into  the  mouth  of  the  river,  except 
by  passing  over  a  shoal  of , about  0.75  mile  length  with  an  average  depth 
of  only  0.6  foot  at  low  water.  In  order  to  get  from  the  breakwater 
harbor  to  the  mouth  of  the  river  by  the  best  boat  channel,  boats  must 
now  first  sail  1.5  miles  'Nvestward  from  the  breakwater  and  then  enter 
the  river  by  a  narrow  and  winding  entrance,  having  at  its  shoalest  point 
(its  outer  bar)  hardly  2  feet  depth  at  low  tide.  Owing  to  the  marked 
decrease  of  the  commerce  of  this  river,  and  of  its  usefulness  to  naviga- 
tion, the  Light-IIousc  Department  in  about  1881  removed  its  light  from 
the  breakwater  to  the  adjacent  shore,  retaining  the  breakwater  itself 
as  a  front  range  to  the  shore  light  for  the  use  of  vessels  approaching 
the  river  entrance  and  the  breakwater  harbor.  At  present,  however, 
the  main  utility  of  this  breakwater  is  as  a  popular  fishing  place  for 
summer  visitors. 

Bass  Kiver  itself,  from  its  source  to  its  mouth,  is  only  about  7  miles 
long,  theupper  3  miles  consisting  mainly  of  large  ponds,  and  the  lower 
4  miles  having  a  reasonably  good  channel  of  40  to  50  feet  width  and  of  5 
to  7  feet  depth  at  low  water  down  to  the  apparent  mout  h  of  the  river,  that 
is,  to  the  general  line  of  the  shore  front  of  Nantucket  Sound.  Outside 
of  this  shore  line  lies  a  shoal  of  from  2,000  to  8,000  feet  length,  the 
shallowest  portion  of  which  constitutes  the  outer  bar  of  the  river  mouth, 
and  lies  about  1.5  miles  in  front  of  the  general  shore  line. 

The  Old  Colony  Eailroad  crosses  Bass  liiver  just  below  the  upper 
I)onds  and  about  3  miles  from  the  head  of  the  river,  by  a  bridge  about 
50  feet  wide,  leaving  a  waterway  under  it  of  about  40  feet  clear  width 
and  12  feet  clear  height.  From  the  railroad  downstream,  a  distance 
of  about  0.75  mile  to  the  South  Dennis  Highway  Bridge,  the  river  varies 
Irom  50  to  (iOO  feet  in  width,  with  a  boating  channel  of  perhaps  40  feet 
width  and  5  or  0  feet  depth  at  low  water.  The  South  Dennis  Bridge  is 
about  180  feet  long,  and  is  without  any  draw,  but  has  a  boating  span 
of  about  20  feet  width  and  10  to  12  feet  height  at  low  water.  From  the 
South  Dennis  Bridge  down  a  farther  distance  of  about  2  miles  to  the 
South  Yarmouth  and  West  Dennis  Bridge  the  river  varies  from  200 
leet  to  3,000  feet  in  width,  with  a  boating  channel  of  about  50  feet 
width  and  G  to  7  feet  depth  at  low  water.  The  South  Yarmouth  and 
West  Dennis  Bridge  is  about  GOO  feet  long,  with  a  good  draw  of  30  feet 
width.  From  the  South  Yarmouth  Bridge  1.5  miles  farther  to  the 
apparent  mouth  of  the  river  the  river  varies  from  300  to  800  feet  in 
width,  with  a  good  boating  channel  of  about  50  to  GO  feet  width  and 
about  6  to  7  feet  depth  at  low  water.  From  the  apparent  mouth  of  the 
river  to  its  outer  bar  in  Nantucket  Sound,  i.  e.,  to  the  deep  water  of 
Nantucket  Sound,  the  distance  is  about  1.5  miles,  measured  along  the 
boating  channel,  this  channel,  as  marked  by  stakes  (cut  down  by  the  ice 
each  winter  and  replaced  every  spring)  being  from  about  GO  to  GOO  feet  in 
width;  the  depth  on  the  outer  bar  (a  few  hundred  feet  from  deep  water 
of  the  sound)  being  a  little  less  than  2  feet;  the  distance  from  3  feet  Septh 
outside  of  the  bar  to  3  feet  depth  inside  the  bar  at  low  water  being 
about  2,000feet;  and  the  distance  from  G  feet  depth  outside  the  bar  to 
6  feet  depth  inside  the  bar  at  low  water  being  from  5,000  to  G,000  feet. 
The  bottom  is  everywhere  of  shifting  sand,  and  the  boat  channel  is 
continually  changing  its  position  from  year  to  year.  The  local  condi- 
tions cause  a  difference  of  about  an  hour  between  the  times  of  low  tide 
and  of  slack  water;  and  the  movement  of  the  tidal  currents  are  so 
slow  that  there  is  an  interval  of  nearly  three  hours  between  the  times 
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of  low  tide  on  the  outer  bar  and  of  low  tide  at  the  South  Yarmouth 
bridge,  the  distance  between  the  two  places  being  only  about  3.5  miles. 
There  are  very  few  settlements  around  the  upper  i)art  of  Bass  River, 
north  of  the  Old  Colony  Railroad,  the  nearest  village  being  that  of 
Yarmouth,  about  a  mile  from  the  head  of  the  river.  Yarmouth,  how- 
ever, is  less  than  a  mile  distant  from  Yarmouth  Port,  on  Barnstable 
Harbor,  Cape  Cod  Bay,  and  consequently  Yarmouth  commerce  natu- 
rally seeks  an  outlet  to  the  ocean  through  Cape  Cod  Bay  and  not 
through  Bass  River.  South  of  the  Old  Colony  Railroad,  on  the  east 
side  of  Bass  River  and  close  to  it,  lie  the  villages  of  South  Dennis  and 
West  Dennis.  South  Dennis  is  a  place  of  only  about  700  population, 
its  center  lying  about  0.25  mile  distant  from  the  railway  station,  and 
also  about  0.25  mile  distant  from  the  river.  West  Dennis  is  a  place  of 
about  800  poi)ulation,  its  center  being  about  2  miles  southwest  of  South 
Dennis,  about  a  half  mile  from  the  nearest  point  of  the  river,  and 
about  2  miles  trom  the  mouth  of  the  river.  The  half  township  of  Den- 
nis south  of  the  railroad  contains  another  settlement  called  Dennis- 
port,  a  place  of  about  900  population,  lying  directly  on  the  shore  front 
of  Nantucket  Sound  and  having  wharves  that  run  directly  out  into  6 
feet  depth  of  water  in  this  sound.  As  Dennisport  is  only  about  2.5 
miles  from  Soutn  Dennis  and  the  same  distance  from  West  Dennis, 
it  might  easily  serve  as  a  port  of  entry  for  all  three  places,  as  it 
undoubtedly  used  to  do  fifty  years  ago;  but  Dennisport  is  at  present 
mainly  a  seaside  resort  for  summer  residents,  and  its  wharves  are 
used  mainly  by  the  small  boats  of  such  summer  residents.  On  the 
west  side  of  Bass  River  and  between  the  Old  Colony  Railroad  and 
Nantucket  Sound,  the  only  settlement  of  any  size  is  South  Yarmouth. 
South  Y'armouth  is  a  village  of  about  900  population,  lying  directly  on 
the  bank  of  the  river  about  1.5  miles  from  its  mouth,  about  2  miles 
from  the  South  Yarmouth  Station,  on  the  Old  Colony  Railroad, 
and  directly  opposite  West  Dennis.  The  river  channel  at  this  point 
lies  on  the  South  Yarmouth  side  of  the  river,  and  the  draw  in  this 
South  Yarmcmth  and  West  Dennis  Bridge  is  consequently  close  to 
South  Yarmouth.  South  Yarmouth  and  South  Dennis  each  possess 
one  wharf,  used  by  two-masted  sailing  packets  of  from  5  to  6  feet  draft 
and  of  from  20  to  30  tons  cargo.  During  about  nine  months  of  the 
year  one  of  these  boats  leaves  each  wharf  for  New  York  about  once 
every  ten  days,  i.  e.,  each  boat  makes  about  twenty-five  trips  during 
each  year.  The  cargo  of  these  boats  is  mainly  coal,  grain,  hay,  and 
other  similar  supplies,  and  the  two  boats  seem  to  easily  carry  all  the 
commerce  of  the  neighborhood.  Either  of  these  boats  could  easily  go 
through  the  ship  draw  and  up  the  river  2  miles  farther  to  South  Den- 
nis, but  neither  of  them  appear  to  ever  make  any  such  trips,  evidently 
because  there  is  no  demand  for  such  service.  As  these  boats  draw 
from  5  to  0  feet  of  water — more  than  there  is  on  the  sound  bar  at  low 
water — they,  of  course,  arrange  their  trips  so  as  to  pass  over  the  bar 
at  high  tide;  but  as  the  delays  on  the  bar  only  occur  once  in  ten  days, 
and  then  for  only  a  few  hours  at  a  time,  it  is  naturally  not  a  very  seri- 
ous detriment  to  the  commerce.  However,  these  boats  would,  of 
course,  like  a  better  channel  over  the  bar;  but  the  main  demand  for 
such  improvement  comes  from  the  summer  cottage  population,  who 
desire  free  passage  for  their  pleasure  boats  a^jross  the  bar  at  all  stages 
of  the  water.  Any  improvement  to  be  of  decided  benefit  to  even  the 
pleasure  boats  would  require  the  dredging  of  a  channel  of  about  2,000 
feet  length  and  of  3  feet  depth  at  low  water,  while  to  be  of  decided 
benefit  to  the  sailing  packets  the  channel  should  be  dredged  to  about 
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5,000  feet  length  and  6  feet  depth  at  low  water.  Both  channels  would 
require  their  banks  to  be  protected  by  revetments  of  either  piling  or 
of  stone.  The  extensive  sand  shoals  of  the  neighborhood,  and  the 
continual  shifting  to  which  the  channel  has  always  been  subject, 
would  render  useless  any  dredging  unless  the  channel  was  protected 
by  side  revetments;  and  there  would  be  no  reasonable  hope  of  keeping 
the  channel  permanently  within  these  revetments  unless  the  latter 
were  made  quite  solid  and  were  carried  well  up  \i\yo\i  the  shore  at  the 
shore  end,  and  also  well  out  into  deep  water  outside  of  the  outer  bar. 
The  cost  of  any  such  work  appears  to  be  entirely  out  of  proportion  to 
the  commerce  of  this  river,  either  present  or  prospective. 

The  desired  improvement  would  undoubtedly  be  of  great  benefit  to 
the  immediate  neighborhood  and  of  moderate  benefit  to  the  few  adjoin- 
ing settlements,  but  it  appears  to  me  from  the  reasons  above  given 
that  such  an  improvement  would  be  so  extremely  local  in  its  interests 
and  so  little  a  matter  of  general  interest  to  the  country  at  large  that  if 
made  it  should  be  paid  for  by  those  locally  interested  and  not  by  the 
Ignited  States  as  a  whole. 

Moreover,  it  is  now  quite  probable  (the  bill  already  having  gone  to 
its  third  reading)  that  the  State  of  Massachusetts  will  soon  authorize 
the  construction  by  private  parties  of  a  canal  across  Cape  Cod  from 
Nantucket  Sound  to  Cape  Cod  Bay  via  Bass  liiver.  In  such  case,  the 
route  selected  for  this  canal  will  in  all  probability  leave  Nantucket 
•Sound  near  the  deep  water  in  rear  of  the  Bass  River  Breakwater,  and 
will  therefore  not  only  pass  at  least  a  mile  east  of  the  ])resent  entrance  to 
Bass  River,  but  will  also  serve  as  an  entirely  new  entrance  to  this  river. 
Under  such  circumstances,  even  large  annual  expenditures  for  dredg- 
ing will  be  insufficient  to  keep  open  any  improved  channel  at  the  present 
entrance  to  this  river;  so  that  any  work  which  maybe  done  at  the 
present  time  at  the  present  entrance  to  Bass  River  for  its  improvement 
will  necessarily  soon  become  of  small  local  value,  and  even  then  will 
give  no  permanent  results. 

I  have,  therefore,  to  state  my  opinion  that  for  the  reasons  above  given 
Bass  River,  Massachusetts,  is  not  at  present  worthy  of  improvement  by 
the  General  Government. 

Resi)ectfully  submitted. 

W.   H.   BlXBY, 
Captain,  Corps  of  EiMjineers, 

Brig.  Gen.  Wm.  P.  Craiohill, 

Chief  of  Engineerdj  U.  S.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York,  June  7, 1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  him  I  concur  with  Captain  Bixby  in  regard- 
ing  the  improvement  of  Bass  River  as  unworthy  to  be  undertaken  by 
the  General  Government. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  S.  A., 

IHvision  Engineer. 
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C  24. 

PRELIMINARY  EXAMINATION  OF  HYANNIS  HARBOR,  MASSACHUSETTS. 

United  States  Engineer  Office, 

Neicportj  R.  J.,  May  31^  1895. 

General  :  In  accordance  with  the  river  and  harbor  act  of  August 
17, 1894,  and  orders  from  your  office  dated  August  20, 1894,  I  have  the 
honor  to  submit  the  following  repprt  upon  a  preliminary  examination 
of  Hyannis  Harbor,  Massachusetts: 

The  harbor  of  Hyannis  lies  on  the  south  shore  of  the  peninsula  of 
Cape  Cod,  about  16  miles  to  the  westward  of  the  heel  of  the  cape,  and 
is  an  important  harbor  of  refuge  for  this  vicinity,  especially  from  the 
fact  that  it  is  the  only  place  within  30  miles  of  the  heel  of  the  cape 
(Pollock  Rip)  where  fuel  and  water  can  be  supplied  to  steamers  of 
moderate  draft. 

This  harbor  is  already  under  general  improvement  by  the  Govern- 
ment. In  1827-1838  a  breakwater  1,170  feet  long,  covering  an  anchorage 
of  175  acres,  was  constructed  about  500  yards  in  advance  of  the  main 
wharf  of  the  harbor.  The  present  approved  project,  that  of  1884,  now 
nearly  completed,  provides  for  an  increase  in  the  extent  of  the  15.5  feet 
anchorage  in  rear  of  the  breakwater.  Since  1884  the  harbor  has  been  a 
great  deal  used  by  tlie  light-house  tenders  and  other  steaoiboats  (about 
900  entries  per  year),  which  enter  the  harbor  largely  for  the  purpose  of 
obtaining  fuel  and  water,  and  also  by  small  craft  (about  3,000  entries 
per  year)  which  bring  freight  and  supplies  to  this  section  of  Massa- 
chusetts. The  commerce  is  at  present  reported  as  about  21,000  tons,  or 
$240,000  worth.  (Forfurtberparticularsseepp.  571-573,  Annual  Report 
Chief  of  Engineers,  1894.)  The  present  approved  project  will  give  all 
the  deep-water  depth  at  present  needed  in  rear  of  the  breakwater. 

There  is,  however,  an  increasing  demand  for  an  extension  of  the  har- 
bor nearer  to  the  wharves  for  the  light-draft  boats  that  are  now  exten- 
sively using  the  harbor,  and  for  the  removal  of  a  small  shoal  which  is 
nearly  in  hne  between  the  harbor  entrance  and  the  end  of  the  main 
wharf,  and  which  to  a  considerable  extent  diminishes  the  area  of  the 
harbor  for  small-draft  vessels.  Some  further  dredging  is  also  necessary 
in  order  to  allow  the  small  boats  to  approach  the  wharf,  from  which 
they  can  obtain  the  desired  fuel  and  water.  The  total  amount  of  dredg- 
ing still  necessary  to  make  this  harbor  available  for  the  smaller  class 
of  boats  now  needing  to  get  closer  to  its  wharves  is  therefore  not  only 
small,  but  also  the  nature  of  the  neighboring  bottom,  as  found  in  for- 
mer dredging  in  this  vicinity,  renders  it  very  likely  that  such  work  of 
improvement  can  be  easily  and  cheaply  done.  The  increasing  use  of 
this  harbor,  in  connection  with  the  fact  that  there  is  no  other  harbor 
within  rejisonable  reach  of  it,  makes  me  regard  these  demands  as  worthy 
of  special  consideration. 

I  have  therefore  to  state  my  opinion  that,  for  the  reasons  above  given, 
this  harbor  is  worthy  of  farther  improvement  by  the  General  Govern- 
ment, and  to  submit  an  estimate  of  $000  as  an  amount  necessary  for  a 
proper  survey  and  report,  including  project  and  estimate  of  cost  of  the 
improvement  proposed. 

KespectfuUy  submitted.  W.  H.  Bixby, 

Captain^  Corps  of  Engineers, 

Brig.  Gen.  Wm.  P.  Ceaighill, 

Chief  of  Engineer Hy  Z7.  S.  A, 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer Northeast  Division.) 
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[First  icdonemeDt.] 

Northeast  Division  Engineer  Office, 

New  York,  June  7,  1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers.    For  the  reasons 
stated  by  Captain  Bixby  I  regard  the  harbor  of  Hyaunis,  Mass.,  as 
worthy  of  further  improvement  by  the  General  Goverument. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  S.  A.^ 

Division  Engineer. 


C  25. 

preliminary   examination  of  CONANICUT  island,  RHODE   ISLAND, 
WITH  A  VIEW  OF  CUTTING  A  CHANNEL  THROUGH  THE  SAME. 

United  States  Engineer  Office, 

Newport,  R.  L,  May  31, 1S95. 

General  :  In  accordance  with  the  river  and  harbor  act  of  August 
17, 1894,  and  orders  from  your  office  dated  August  20, 1894,  I  have  the 
honor  to  submit  the  following  report  upon  tlie  preliminary  examination 
of  Conanicut  Island,  Ehode  Island,  with  a  view  of  cutting  a  channel 
through  the  same. 

My  oi)inions,  as  below  stated,  are  based  upon  my  own  personal  knowl- 
edge and  special  study  of  this  locality,  which  was  visited  by  me  in  per- 
son during  the  past  year.  This  personal  visit  was  used  as  a  check  upon 
such  information  as  has  been  received  by  me  from  various  sources  dur- 
ing the  past  year  and  also  as  a  check  upon  the  hydrography  and  topog- 
raphy of  the  locality  as  given  on  the  latest  Coast  Survey  charts  and 
local  maps. 

Conanicut  Island  is  an  island  of  about  9  miles  length  and  of  about 
1  mile  average  breadth,  lying  at  the  southern  entrance  of  Narragansett 
Bay  and  dividing  this  entrance  into  two  channels,  called,  respectively, 
the  Eastern  passage  and  the  Western  passage.  The  Eastern  passage 
separates  Conanicut  Island  from  Newport  and  has  a  width  of  from  0.75 
mile  to  2.5  miles  and  a  channel  depth  of  from  60  to  150  feet.  The  West- 
ern passage  separates  Conanicut  Island  from  North  Kingstown  town- 
ship and  the  district  of  Narragansett  and  has  a  width  from  0.75  mile 
to  1.5  miles  and  a  depth  of  from  30  to  70  feet. 

All  the  commerce  going  through  Narragansett  Bay  ou  its  way  from 
the  ocean  to  Providence  must  pass  through  either  the  Western  passage 
or  the  Eastern  passage,  the  greater  portion  passing  the  Western  pas- 
sage. Some  of  the  Providence  commerce  and  all  the  Newport,  Taun- 
ton, and  Fall  River  commerce  (including  that  of  the  Fall  River  steam- 
boats) goes  through  the  Eastern  passage.  The  Providence  commerce 
is  estimated  at  over  1,000,000  tons  (about  $30,000,000),  and  the  New- 
port, Fall  River,  and  Taunton  commerce  is  estimated  at  about  1,800,000 
tons  (about  $140,000,000). 

In  the  township  of  North  Kingstown  and  opposite  the  north  end  of 
Conanicut  Island  is  the  village  of  W^ickford,  a  place  of  about  900  pop- 
ulation, with  a  fairly  good  harbor,  which  has  already  been  improved  by 
the  General  Government  to  9  feet  depth  at  low  water.  Wickford,  a 
terminus  of.  a  short  railroad  connecting  with  the  New  York,  New 
Haven  and  Hartford  Railroad,  has  a  steamboat  connection  with  Newi)ort 
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(around  the  north  end  of  Conaniciit  Island)  so  as  to  accommodate 
through  travel  between  New  York  and  Newport.  This  steamboat 
makes  five  trips  daily  each  way  during  the  winter  and  seven  trips  each 
way  during  the  summer.  This  boat  is  of  medium  size,  well  protected 
against  the  weather,  makes  its  trips  regularly  and  quickJy,  and  has  a 
capacity  for  a  great  deal  more  travel  than  it  is  ever  called  on  to  serve. 
The  commerce  of  Wickford  is  already  about  50,000  tons  ($300,000),  and 
the  further  improvement  of  its  harbor  is  already  in  progress  by  the 
Government. 

In  the  district  of  Narragansett  and  about  a  mile  south  of  the  south  end 
of  Conanicut  is  another  small  village  called  Narragansett  Pier,  a  i>lace 
of  about  1,000  permanent  population,  and  having  a  small  harbor  and  a 
limited  wharf  front.  Narragansett  Pier  is  specially  known  as  a  large  and 
fashionable  watering  x)lace,  with  a  large,  variable  summer  population  of 
several  thousand.  Narragansett  Pier  is  also  a  terminus  of  a  short  rail- 
road connecting  with  the  New  York,  New  Haven  and  Hartford  Railroad, 
and  has  a  steamboat  connection  with  Newport  (around  the  southern 
end  of  Conanicut  Island)  to  accommodate  s])ecial  travel  between  the 
Pier  and  Newport.  This  steamboat  runs  only  during  the  summer,  and 
then  it  makes  four  trips  each  way  daily.  The  boat  is  of  smaller  size 
than  the  Wickford  boat,  is  not  so  specially  well  protected  agaiust  the 
heavy  seas  which  it  occasionally  has  to  meet,  and  its  landing  at  Narra- 
gansett Pier  is  not  specially  well  protected  during  very  rough  weather, 
but  still  this  boat  usually  makes  its  trips  regularly  and  quickly,  is 
rarely  delayed  by  the  weather,  and  has  a  capacity  for  a  good  deal  more 
travel  than  it  is  usually  called  upon  to  serve. 

Also  in  the  township  of  North  Kingstown  and  west  of  the  center  of 
Conanicut  Island  is  a  small  village  called  Saunderstown,  containing, 
perhaps,  15  to  20  houses,  mainly  occupied  during  the  summer  season  by 
seaside  visitors.  About  a  mile  south  of  Saunderstown,  but  in  the  dis- 
trict of  Narragansett,  is  a  landing  place  called  South  Ferry,  the  western 
terminus  of  a  small  steam  ferry  crossing  the  Western  passage  at  this 
point  and  allowing  people  who  drive  from  Narragansett  Pier  to  cross 
over  to  Conanicut  Island.  This  ferry  from  Conanicut  to  Narragansett 
makes  six  trips  daily  each  way  in  the  summer  time,  and  is  replaced  by 
a  sailboat  in  the  winter  time,  the  travel  not  being  sufficient  to  warrant 
an  exi)enditure  nec'essary  for  the  continuance  of  the  steam  ferry. 

In  the  middle  of  the  Western  passage  and  opposite  Saunderstown 
and  South  Ferry  is  an  island  belonging  to  the  United  States  called 
Dut<5h  Island.  The  portion  of  the  Western  passage  lying  between  Dutch 
Island  and  Conanicut  is  called  Dutch  Island  Harbor.  This  harbor  is 
about  0.75  mile  square,  with  a  de])th  varying  from  14  up  to  50  feet,  and 
forms  a  safe  harbor  of  refuge  in  severe  gales  for  the  larger  sailing  ves- 
sels navigating  the  Western  passage.  The  ferry  connecting  Narragan- 
sett with  Conanicut  has  its  Conanicut  terminus  within  this  harbor. 

On  Conanicut  Island,  at  about  its  central  point  and  directly  opposite 
the  city  of  Newport,  is  the  village  of  Jamestown,a  place  of  about  200 
to  300  population  in  winter,  increased  by  a  variable  summer  iK)pulatioD 
of  1,000  to  2,000,  who  spend  a  few  months  of  the  year  in  its  hotels  and 
cottages.  Jamestown  is  connected  with  Newport  by  a  large  steam 
ferryboat  which  makes  ordinarily  six  trips  each  way  each  day  in  winter 
and  ten  trips  each  way  each  day  in  summer.  Persons  desiring  to  drive 
from  Newport  to  Narragansett  Pier  or  who  wish  to  avoid  the  rough  sea 
that  they  might  encounter  on  the  Narragansett  Pier  steamboat  can  go 
from  Newi>ort  to  Jamestown  on  the  Newport  ferryboat,  then  drive  1  mile 
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across  Conanicut  Island,  tben  go  from  Conanicut  Island  to  the  west 
shore  of  the  Western  passage  on  the  Narragansett  Ferry,  and  then  drive 
6  or  7  miles  farther  down  the  main  shore  to  Narragansett  Pier,  This 
route  is  not  used  by  commerce,  but  is  to  a  small  extent  followed  by 
pleasure  parties  in  the  summer.  Both  ferries  have  accommodations  for 
carriage  travel. 

About  a  mile  above  Jamestown  Conanicut  Island  is  almost  cut  in  two 
by  a  salt-water  slough  and  marsh.  The  head  of  this  slough  is  within  a 
quarter  of  a  mile  of  the  eastern  shore  of  Conanicut  Island— that  is,  of 
the  west  side  of  the  Eastern  passage — and  the  western  end  of  the  slough 
connects  directly  with  Dutch  Island  Harbor.  The  marsh  itself  is 
about  a  quarter  of  a  mile  in  width  and  the  slough  averages  about  50  feet 
ill  width,  with  a  depth  of  from  1  to  3  feet  at  low  water.  One  of  the 
public  highways  of  Conanicut  Island  crosses  the  marsh  and  slough  at 
about  its  middle  point,  while  another  of  these  highways  runs  between 
the  head  of  the  slough  and  the  eastern  shore  of  the  island.  In  extreme 
high  water  it  is  probable  that  the  marsh  is  so  overflowed  that  all  con- 
nection between  the  upper  and  lower  part  of  the  island  would  be 
entirely  cut  off  were  it  not  for  tliese  two  causeways.  It  is  at  this  point 
that  some  of  the  people  of  the  neighborhood  desire  a  channel  cut  across 
the  island. 

The  object  of  cutting  this  channel  across  Conanicut  Island,  as  stated 
by  its  advocates,  is  fivefold :  First,  to  enable  pleasure  boats  and  other 
craft  to  pass  directly  from  the  middle  of  the  Eastern  passage  into  the 
middle  of  the  Western  passage  without  going  around  either  end  of 
Conanicut  Island,  thereby  saving  them  at  the  utmost  about  8  miles  dis- 
tance by  boat;  second,  to  enable  the  two  steam  ferryboats,  one  from 
Newport  to  Jamestown  and  the  other  from  Jamestown  to  Karragansett, 
to  be  replaced  by  a  single  line  of  ferry,  which  could  go  through  the 
canal  and  thereby  enable  travelers  from  Newport  to  Narragansett  to 
avoid  the  Imile  earria^re  transfer  across  Conanicut  Island;  third, 
to  facilitate  the  establishment  of  a  rival  line  of  combined  steamboat 
and  railroad  travel  from  Newport  to  the  New  York,  New  Haven  and 
Hartford  Railroad,  the  steamboat  to  follow  the  newly  established  ferry 
line  and  to  connect  at  some  point  near  Saunderstown  with  a  new  branch 
railroiul  possibly  to  be  built  at  some  future  date  (the  advocates  of  this 
new  short  cut  claiming  that  it  might  be  an  improvement  on  the  ])resent 
Wickford  line  and  might  reduce  the  time  between  Newport  and  New 
York  by  possibly  as  much  as  a  half  hour);  fourth,  by  the  establish- 
ment of  the  new  ferry  line  through  the  canal  to  develop  idle  real  estate 
on  the  western  shore  of  Conanicut  Island  and  on  the  eastern  shore  of 
Kingstown  and  Narragansett,  in  the  neighborhood  of  Saunderstown 
and  South  Ferry,  and  fifth,  by  the  development  of  this  ferry  and  real 
estate  to  increase  the  local  trade  of  Newjwrt. 

A  cut  of  a  mile  length  with  60  feet  width  and  6  feet  depth  at  this 
point  would  accommodate  small  pleasure  boats  and  small  ferryboats, 
a  cut  of  100  feet  width  and  10  feet  depth  would  accommodate  the  large 
ferryboats  and  moderate  sailing  craft,  and  a  cut  of  100  feet  width  and 
15  feet  depth  would  allow  the  passage  of  all  boats  such  as  now  use  New- 
port Harbor.  Any  other  canal  cut  across  Conanicut  Island  at  any 
other  location  would  require  about  the  same  length  (about  a  mile)  of 
cutting,  and  would  be  more  expensive  as  to  construction  and  less 
advantageous,  and  less  desirable  also  to  the  persons  who  are  advocat- 
ing such  work.  Both  ends  of  this  canal  would  probably  require  to  be 
protected  by  short  jetties  extending  from  at  least  high-water  mark  out 
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into  deep  water  (from  1 ,000  to  3,000  feet  total  length  for  all  the  jetties), 
according  to  the  depth  of  water  to  be  secured.  Otherwise  both 
entrances  of  the  canal  would  be  liable  to  a  certain  amount  of  shoaling 
and  liable  to  require  constant  redredging  in  order  to  maintain  them  at 
full  depth. 

However,  there  is  no  reason  to  suppose  that  any  of  the  through  travel 
to  Providence,  Taunton,  Fall  River,  or  Newport  would  ever  make  use 
of  this  canal,  because  it  would  not  be  either  as  good,  as  safe,  or  as  short 
a  route  as  that  already  in  use  by  them.  Next,  as  the  present  steam 
ferries  from  Newport  to  Wickford,  Newport  to  Jamestown,  Jamestown 
to  Narragansett,  and  Newport  to  Narragansett  Pier  already  furnish 
good  accommodations  far  in  excess  of  the  demands  of  present  travel, 
there  does  not  seem  to  be  any  special  need  of  a  fourth  route  from  New- 
poi  t  to  the  west  shore  of  Narragansett  Bay.  Furthermore,  the  use  of 
this  channel  by  summer  pleasure  boats,  the  improvement  of  Conanicut 
and  Narragansett  real  estate,  and  improvement  of  the  summer  local 
trade  of  Newport,  all  these  are  matters  that  do  not  carry  any  special 
benefits  outside  tlieir  own  limited  locality,  not  even  to  the  rest  of  the 
State  of  Rhode  Island,  and  much  less  to  the  rest  of  the  United  States. 
The  desired  improvement  would  undoubtedly  be  of  great  local  benefit 
to  Conanicut  Island  and  its  immediate  vicinity,  but  it  appears  to  me 
that  the  construction  of  any  such  new  route,  either  as  a  rival  to  the 
three  existing  steam  ferry  lines,  or  as  a  rival  to  the  existing  Wickford 
boat  and  railroad  connection  with  tlie  New  York,  New  Haven  and 
Hartford  Railroad,  or  as  a  step  toward  the  developnjent  of  the  adjoin- 
ing land  properties,  or  as  a  step  toward  a  small  increase  in  the  local 
trade  of  Ne^vport,  would  be  so  local  in  its  interests  and  so  little  a  mat- 
ter of  general  interest  to  the  country  at  large  that,  if  made,  it  should 
be  paid  for  by  tliose  locally  interested  and  not  by  the  United  States 
as  a  whole. 

1  have  therefore  to  state  my  opinion,  as  requested  by  Congress,  that, 
for  the  reasons  above  given,  Conanicut  Island,  Rhode  Island,  as  regards 
cutting  a  channel  through  the  same,  is  not  at  present  worthy  of  improve- 
ment by  the  General  Government. 

Respectftilly  submitted. 

\Vm.  H.  Bixby, 
Captauiy  Corps  of  Engineers, 

Brig.  (ien.  Wm.  P.  Craighill, 

Chief  of  Engineers^  U,  S.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[First  indorHement.] 

Northeast  Division  Engineer  Office, 

New  York^  June  7,  1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers.    For  the  reasons 
stated  by  Captain  Bixby  1  concur  with  him  in  regarding  the  channel 
across  Conanicut  Island  as  an  improvement  not  worthy  of  being  under- 
taken by  the  General  Government. 

Henry  L.  Abbot, 
Colonel  of  Engineers.  Bvt,  Brig.  Gen,^  U,  S.  A., 

Ditumon  Engineer. 
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C26. 

preliminary  examination  of  seaconnet  point,  rhode  island. 

United  States  Engineer  Office, 

Neicporty  JR.  /.,  May  31,  1'895. 

General  :  In  accordauce  with  the  river  and  harbor  act  of  August 
17,  1894,  and  orders  from  your  office  dated  August  20,  1894,  1  have  the 
honor  to  submit  the  following  report  upon  a  preliminary  examination 
of  Seaconnet  Point,  Rliode  Island: 

Seaconnet  Point  is  a  rocky  headland  on  the  eastern  side  of  the  entrance 
to  the  Seaconnet  liiver  and  lies  about  6  miles  east  of  Newport.  The 
Seaconnet  liiver  itself  is  an  arm  of  the  sea  serving  *as  the  eastern 
entrance  to  Narragansett  Bay  and  is  a  stretch  of  water  of  about  14 
miles  in  length  and  of  about  a  half  mile  width  at  its  extremity,  where 
it  connects  with  Narragansett  Bay,  and  of  about  2  miles  width  at  its 
southern  extremity,  where  it  adjoins  the  Atlantic  Ocean.  IL  is  navi- 
gable throughout  its  entire  length  at  low  water  for  vessels  drawing  24 
feet,  and  its  lower  portion  forms  a  natural  harbor  of  refuge  several  miles 
square  against  all  winds  except  those  coming  directly  from  the  Atlantic. 
It  is  useful  as  a  refuge  during  storms  from  the  east  and  southeast,  in 
which  case  an  area  of  at  least  2  square  miles  is  available  to  vessels 
drawing  over  30  feet  depth  of  water,  which  can  ride  in  safety  behind  a 
l)rotection  ofitered  by  the  headland  of  Seaconnet  Point.  Because  of  th  is 
protection  against  easterly  and  southeasterly  winds  the  mouth  of  the 
river  is  much  used  by  fishing  vessels,  which  desire  to  be  as  near  as  pos- 
sible to  their  fishing  grounds  in  this  neighborhood.  During  heavy 
southerly  winds  these  vessels,  as  well  as  many  other  larger  vessels  which 
are  passing  by  this  locality,  are  obliged  to  either  seek  shelter  behind 
the  point  or  to  sail  many  miles  further  up  the  river.  There  are  at 
present  no  convenient  wharfage  facilities  in  this  neighborhood,  although 
this  section  of  the  country  has  been  rapidly  increasing  in  population 
for  many  years  past. 

A  line  of  steamboats  from  Providence  to  Seaconnet  Point  runs  daily 
through  the  winter  (when  not  prevented  by  ice  and  bad  weather)  and 
at  least  twice  a  day  in  the  summer,  landing  about  3,600  tons  of  freight 
(about  $90,000  worth)  and  also  about  10,000  passengers,  and  this  steam- 
boat line  would  undoubtedly  carry  a  much  larger  commerce  if  there 
were  better  facilities  for  its  landing  and  harborage  near  Seaconnet 
Point. 

The  necessity  for  some  local  protection  has  been  evident  for  a  long 
time.  Even  as  far  back  as  1827  a  project  was  prepared  by  Lieutenant 
Anderson,  of  the  Topographical  Engineers,  for  a  breakwater  400  feet  long 
at  this  point,  and  about  200  feet  of  such  breakwater  was  apparently 
built  at  or  about  that  time.  A  map  of  this  point  showing  the  break- 
water is  already  on  file  in  your  office.  This  small  breakwater  is  by  no 
means  large  enough  to  afford  sufficient  shelter  to  the  vessels  which  often 
are  forced  to  lie  behind  it.  At  the  time  of  my  inspection  of  this  locality 
the  protected  portion  of  this  harbor  was  already  tilled  by  small  boats. 

The  people  of  the  neighborhood  are  desirous  of  having  this  old  break- 
water extended  and  raised  so  as  to  give  safe  and  more  extended  pro- 
tection in  all  directions  of  wind,  and  especially  at  high  tides;  and  they 
also  desire  the  marking  or  removal  of  a  few  isolated  rocks  covered  at 
high  or  low  water  on  the  north  and  east  of  the  present  wharf  and  only 
a  few  hundred  feet  distant  therefrom.    As  it  is  at  present,  steamboats 
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are  not  always  able  to  make  a  lauding  here,  and  even  sailboats  are  at 
times  unable  to  remain  in  the  neighborhood  of  the  point  for  want  of 
proper  protection. 

The  recent  need  of  such  work  at  this  point  has  been  such  that  the 
matter  was  brought  to  the  attention  of  Congress  in  1888,  and  the  river 
and  harbor  act  of  August  11  of  that  year  provided  for  an  examination 
of  this  locality  with  respect  to  its  improvement  by  the  General  Govern- 
ment, with  the  result  tliat it  was  reported  by  my  predecessor,  Maj.  W.  R. 
Livermore,  to  the  Congress  of  1889  as  being  "worthy  of  improvement 
by  the  General  Government,'^  such  report  being  concurred  in  by  the 
Chief  of  Engineers.  (See  p.  649  and  p.  xiv,  Annual  Report  Chief  of 
Engineers,  1889.) 

Major  Livermore  in  his  report  stated  **  that  this  is  the  only  landing 
place  on  the  shores  of  Little  Compton;  it  is  important  to  the  fishing 
interests,  and  if  protected  by  a  breakwater  would  form  a  convenient 
harbor  of  refuge  for  small  vessels  navigating  this  i)ortion  of  the  coast'' 
My  own  personal  examination  of  this  place  leads  me  to  confirm  my 
predecessor's  opinion  and  to  add  that  the  reasons  which  made  a  small 
breakwater  and  harbor  specially  desirable  at  this  point  in  1827  and  1888 
make  it  even  more  desirable  at  the  present  date. 

I  have  therefore  to  state  my  opinion  that  for  the  reasons  above  given 
this  locality  is  worthy  of  improvement  by  the  General  Government,  and 
I  have  further  to  submit  an  estimate  of  8600  as  an  amount  necessary 
for  a  proper  survey  and  report,  including  project  and  estimate  of  cost 
of  the  improvement  proposed,  as  required  by  existing  laws. 

Respectfully  submitted. 

W.  H.  BlXBY, 
Captain^  Corps  of  Engineers, 

Brig.  Gen.  Wm.  P.  Cra^ighill, 

Chief  of  Engineers^  U.  S.  A, 

(Through  Col.  II.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer 
Northeast  Division.) 

[FirHt  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York\  June  7,  1895, 
Respectfully  forwarded  to  the  Chief  of  Engineers.    For  the  reasons 
stated  by  him  I  concur  with  Captain  Bixby  in  regarding  Seaconnet 
Point  as  worthy  of  improvement  by  the  General  Government. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt,  Brig.  Gen.,  U,  S,  A,^ 

Division  Engineer, 


C  27. 

SURVEY  OF  WOODS  HOLE  AND  LITTLE  WOODS  HOLE  HARBOR,   MASSA- 

CHUSETTS. 

L'^NiTEu  States  Engineer  Office, 

Neicport,  B.  /.,  August  17^  1895. 

General:  In  accordance  with  the  provisions  of  the  letter  from  your 

office  dated  September  1,  1894, 1  have  the  honor  to  submit  herewith  a 

report  upon  a  survey  of  Woods  Hole  and  Little  Woods  Hole  Harbor, 

Massachusetts,  as  provided  for  by  the  river  and  harbor  a^st  of  August 
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17, 1804,  including  therewith  a  detailed  project  and  estimate  of  cost  of 
improvement.  The  field  work  of  this  survey  was  done  under  direction 
of  this  office  during  June,  1895,  by  a  small  surveying  party  under  the 
local  charge  of  Mr.  J.  11.  Rostock,  assistant  engineer. 

Descrlptmu — Woods  llole  is  the  name  given  to  an  important  water- 
way and  neighboring  harbor  on  the  southwestern  part  of  the  peninsula 
of  Oai)e  Cod,  Massachusetts,  and  lying  between  the  mainland  and  the 
first  of  a  long  chain  of  islands  extending  to  the  southwest.  It  is  a 
sheltered  connection  between  Buzzards  Bay  and  Vineyard  Sound  and 
at  present  is  used  by  many  vessels  from  New  Bedford  and  points  ii» 
Buzzards  Bay  to  Marthas  Vineyard  and  Nantucket  and  other  eastern 
ports.  The  harbor  of  Woods  Hole  consists  of  two  parts.  Great  Harbor, 
which  is  used  principally  by  the  United  States  Fish  Commission,  a  large 
wharf  and  basin  having  been  built  by  the  United  States  in  18&J-r81  for 
its  express  benefit,  and  Little  Harbor,  which  lies  adjacent  to  the  greater 
harbor  and  is  the  location  of  some  docks  and  repair  shops  belonging  to 
the  United  States  Light- House  Department,  being  used  at  present  by 
but  little  else.  The  depth  of  adjacent  water  on  each  side  of  this  strait  or 
passage  of  Woods  Hole  is  sufficient  for  vessels  drawing  up  to  18  feet, 
but  the  many  rocks  and  the  winding  passage  combined  with  the  swift 
currents  make  navigation  very  difficult  except  at  slack  water,  and  then 
only  for  vessels  drawing  less  than  8  feet. 

This  i)assage  is  approximately  2,500  feet  long  and  1,600  feet  wide,  but 
the  channel,  however,  is  somewhat  winding  and  much  narrower,  being 
only  about  L50  feet  wide  at  some  places.  The  times  of  high  tide  in 
Buzzards  Bay  and  Vineyard  Sound,  on  op])osite  sides  of  this  short 
strait,  differ  by  from  three  to  four  hours,  thus  rapidly  and  frequently 
changing  the  head  of  water  from  one  side  to  the  other,  causing  very 
strong  and  complex  currents. 

The  shores  along  this  vicinity  and  some  accessible  shoal  places  are 
found  to  be  composed  of  tightly  compacted  round  bowlders  of  varying 
sizes  from  1  foot  to  6  feet  in  diameter,  being  in  some  places  also  firmly 
cemented  in  a  stiff'  clay.  Borings  recently  taken  and  previous  work  in 
this  vicinity  indicate  that  the  bottom  is  composi»d  of  the  same  material, 
no  true  ledge  rock  having  been  found  and  none  being  thought  to  exist. 
This  special  locality  was  first  examined  with  a  view  to  it^  improvement 
in  1874  by  General  Warren,  of  the  (Jorps  of  Engineers,  who  reported 
favorably  upon  the  worthiness  of  the  place  for  Government  improve- 
ment. (See  p.  275,  Annual  Report  Chief  of  Engineers  for  1875.) 
In  1879  about  $10,000  was  spent  in  much  needed  work  of  removing 
some  of  the  worst  bowlders,  which  work  has  since  proved  to  be  of  great 
value.  The  increased  needs  of  present  commerce  now  require  that 
more  of  this  same  work  of  widening,  deepening,  and  straightening 
should  be  done  to  provide  a  better  and  safer  communication  through 
this  waterway. 

In  1893  Captain  Bixby,  of  the  Corps  of  Engineers,  also  made  an 
examination  and  reiK)rt,  saying  that  this  waterway  was  "  specially 
worthy  of  immediate  and  extensive  improvement,''  and  estimated  a 
possible  commerce  through  it  after  suitable  improvement  of  about 
600,(H)0  tons,  valued  at  from  $5,000,000  to  $20,000,000.  (See  p.  8(50, 
Annual  Report  Chief  of  Engineers  for  1893,  where  a  fuller  description 
may  be  found.) 

In  1879  also  a  small  amount  of  dredging  was  done  in  Little  Harbor  to 
improve  this  harbor,  principally  to  enable  the  United  States  Light-House 
Department's  vessels  to  more  easily  reach  their  docks  and  incidentally 
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also  for  the  benefit  of  other  vessels.  This  work  has  remained  reason- 
ably permanent,  famishing  a  good  channel  of  9  feet  depth  at  low  water 
up  to  the  United  States  Light  House  Department  wharves,  with  about  6 
to  7  feet  depth  of  water  up  to  the  head  of  the  bay,  so  that  no  farther 
work  by  the  United  States  in  this  small  bay  is  now  deemed  necessary 
or  advisable. 

Plans  of  improvement — The  inclosed  map*  shows  the  location  of  the 
proposed  channel  connecting  Great  Harbor,  Woods  Hole,  with  Buzzards 
Bay,  having  a  short  southern  branch  (locally  called  "  Broadway  ^)  for 
the  further  convenience  of  the  through  travel  into  Vineyard  Sound. 
It  is  proposed  to  give  this  channel  and  its  southern  entrance  a  width  of 
300  feet  and  a  low- water  depth  of  13  feet  to  enable  vessels  drawing  12 
feet  to  use  it. 

Cost. — Previous  work  at  this  place  shows  that  the  bowlders  forming 
the  bottom  and  sides  of  this  waterway  may  be  usually  grappled  and 
dredged,  but  that  many  may  first  require  blasting.  The  swift  currents 
and  the  short  available  working  hours  render  this  work  comparatively 
expensive. 

From  the  previous  work  in  1879  and  from  the  cost  of  similar  work  at 
the  present  time,  it  does  not  seem  likely  that  small  bowlders  containing 
up  to  2  cubic  yards  could  be  removed  for  less  than  $8  per  cubic  yard 
aud  those  large  bowlders  that  have  to  be  blasted  for  less  than  $10  per 
cubic  yard.  It  is  estimated  that  to  straighten,  deepen,  and  widen  this 
channel  as  herein  planned  would  require  tlie  excavation  of  about  30,000 
cubic  yards  of  small  bowlders  (less  than  2  cubic  yards  each)  and  9,000 
cubic  yards  of  lar£;er  bowlders. 

30,000  cubic  yards  excavated,  at  $8  per  cubic  yard $240, 000 

9,000  cubic  yards  excavated,  at  $10  per  cubic  yard 90,  OUO 

20  per  cent,  superintendence  and  contingencies 66, 000 

Total 396,000 

This  estimate  is  based  on  the  supposition  that  work  will  be  carried  on 
as  fast  as  is  advanta'geous  and  economical  to  the  Government,  thus 
requiring,  from  the  locality  and  nature  of  tho  work,  a  probable  expend- 
iture of  about  $100,000  each  working  season  until  work  is  completed, 
or  two  successive  biennial  appropriations  of  about  $200,000  each. 
Smaller  appropriations  than  the  above  will  materially  increase  the 
ultimate  cost  of  the  work. 

In  view  of  the  considerable  and  immediate  benefit  which  this  improve- 
ment would  likely  afford  general  navigation,  I  have  to  recommend  that 
this  improvement  be  placed  among  those  whose  final  completion  may 
be  contracted  for  at  once  and  for  which  appropriations  are  made 
annually. 

Very  respectfully,  your  obedient  servant, 

Wm.  W.  Harts, 
'  First  Lieut,  Corps  of  Engineers. 

Brig.  Gen.  Wm.  P.  CRAiCrHiLL, 

Chief  of  Engineers^  If.  8.  A. 

(Through  Division  Engineer,  Northeast  Division.) 

•  Not  printed. 
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[First  indorMment.} 

Northeast  Division  Engineer  Ofpicb, 

Washington,  August  31j  1895. 
Bespectflilly  forwarded  to  the  Chief  of  Engineers,  concurriug  in  the 
views  and  recommendations  of  Lientenant  Harts,  with  the  exception  of 
the  suggestion  contained  in  the  closing  paragraph,  that  the  improve- 
ment shall  be  classed  among  those  for  which  appropriations  are  made 
annually,  and  for  the  final  completion  of  which  a  contract  can  be  made 
at  once. 

John  M.  Wilson, 
Colanelj  Corps  of  Engineers^  Division  Engineer, 

Northeast  Division. 


C28. 

SURVEY    OF    WICKFORD    HARBOR,    IN    NARRAGAN8ETT    BAY,    RHODE 

ISLAND. 

United  States  Engineer  Office, 

Newport,  E.  J.,  September  4, 1895. 

General:  In  accordance  with  the  provisions  of  the  letter  fromyoar 
office  dated  September  1, 1894, 1  have  the  honor  to  submit  herewith  a 
report  ujion  the  survey  of  Wickford  Harbor,  Bhode  Island,  as  provided 
for  by  the  river  and  harbor  act  of  August  17,  1894,  including  there- 
with a  detailed  project  and  estimate  of  cost  of  its  improvement.  The 
field  work  of  this  survey  was  done  under  direction  of  this  office  during 
July,  1896,  by  a  small  surveying  party  under  the  local  charge  of  Mr. 
J.  H.  Bostock,  assistant  engineer. 

Description. — Wickford  Harbor  is  an  arm  of  Karragansett  Bay  lying 
in  its  northwestern  part,  about  18  miles  south  of  Providence,  B.I.,  and 
about  12  miles  northwest  of  Kewport,  B.  I.  This  harbor  is  a  small 
one,  its  entrance  being  only  about  a  fourth  of  a  mile  wide.  The  entrance 
and  its  approaches  are  obstructed  by  a  number  of  large  bowlders  nearly 
all  of  which  are  submerged  at  all  stages  of  the  tide,  making  the  navi- 
gation of  the  vicinity  difficult  and  dangerous.  Some  of  the  more  promi- 
nent of  these  rocks  have  long  been  a  source  of  complaint,  several 
vessels  having  been  badly  injured  thereon  during  fogs  within  the  last 
few  years.  The  harbor  itself  is  made  up  of  two  branches,  one  extend- 
ing to  the  northward  and  the  other  to  the  southward.  The  northern 
branch  is  very  little  used  and  at  present  requires  no  improvement  for 
navigational  purposes,  being  more  than  able  to  accommodate  all  the 
small  cralt  now  needing  to  use  it.  The  southern  branch,  however,  is 
where  improvement  is  desired  at  present,  being  used  considerably,  as 
it  is  the  only  water  approach  to  the  neighboring  town  of  Wickford. 
This  town  has  only  about  4,000  inhabitants,  but  is  of  considerable  com- 
mercial importance,  having  many  factories  and  a  reported  business  of 
about  $2,760,000  per  year. 

Near  the  entrance  to  this  harbor  is  the  steamboat  landing,  which  is 
the  terminusof  a  short  line  of  railway  connecting  with  the  shore  line  of 
the  New  York,  New  Haven  and  Hartford  Bailroad  at  Wickford  Junc- 
tion, and  which  is  also  the  landing  place  of  a  steamboat  line  connecting 
with  Newport.  From  this  landing  a  winding  channel  of  about  6  feet 
average  depth  at  low  water  leads  up  to  the  town  wharves  through  the 
ENG  95 48 
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southern  branch  of  the  harbor,  a  distance  of  about  a  mile.  It  is  reported 
that,  due  to  the  increasing  size  of  barges  and  other  fii-eight  vessels  of 
late  years,  this  branch  can  not  be  used  as  much  as  formerly,  so  that 
coal  ai)d  many  other  supplies  can  not  be  landed  at  Wickford,  but  have 
to  be  transshipped  at  other  ports  and  then  sent  to  Wickford  by  rail. 

This  harbor  has  already  been  improved  by  the  General  Government 
during  1873-74  to  the  extent  of  removng  a  few  obstructing  bowlders  in 
the  eu trance  to  the  harbor  and  dredging  a  small  amount  also  at  the 
entrance,  thus  giving  a  fair  channel  of  9  feet  depth  at  low  water  up  to 
the  steamboat  wharf.  This  channel  has  since  remained  reasonably 
permanent. 

This  harbor  was  recommended  for  improvement  by  General  Warren 
in  1872,  and  the  cost  of  the  needed  work  was  estimated  by  hiin  at 
«25,000.  ( See  p.  972,  Annual  Eeport  of  Chief  of  Engineers,  1873.)  This 
work  was  never  completed,  $10,000  only  having  been  appropriated  for 
this  purpose.  An  examination  of  this  harbor  with  a  view  to  its  further 
improvement  aud  a  report  thereon  were  also  made  in  1893  by  Gapt 
W.  H.  Bixby,  Corps  of  Engineers.  (See  Annual  Eeport  of  the  Chief  of 
Engineers  for  1893,  p.  873,  where  fuller  details  may  be  found.)  The 
present  survey  is  based  upon  the  recommendations  of  this  last  examina- 
tion and  report,  as  amended  by  the  indorsements  of  the  Division  Engi- 
neer, Chief  of  Engineers,  aud  Secretary  of  War. 

Flan  of  improvemeiit. — ^The  inclosed  map  •  shows  the  results  of  the 
recent  survey,  including  the  location  of  the  obstructing  rocks  which  it 
is  now  proposed  to  remove,  and  of  the  proposed  channel.  It  is  pro- 
posed to  remove  bowlders  marked  A,  B,  C,  D,  E,  and  F  at  the  harbor 
entrance  and  in  the  channel  by  blasting  if  necessary,  and  to  dredge  the 
channel  60  feet  wide  and  9  feet  deep  with  enlargements  at  the  bends 
up  to  the  highway  bridge.  The  bowlders  at  A,  B,  C,  D,  and  E  need 
removal  to  a  dcptli  of  at  least  that  of  the  surrounding  bottom  after 
dredging,  aud  the  one  at  F  (to  be  safe  at  extreme  low  water  and  during 
the  high  waves  of  stormy  weather)  to  a  depth  of  at  least  12.5  feet  at 
low  water. 

This  seems  to  be  all  the  improvement  that  is  most  urgently  needed  at 
present  and  all  that  seems  now  necessary  to  meet  the  demands  of  com- 
merce for  some  years  to  come.  The  jnevious  work  of  dredging  in  this 
harbor  and  recent  borings  made  for  the  purpose  indicate  that  the  i)ro- 
posed  work  of  channel  excavation  will  be  very  easy,  nothing  but  soft 
mud  and  some  flue  sand  being  found,  with  occasional  small  round 
bowlders. 

Cost — This  jn'oposed  improvement  will  require  the  dredging  of  about 
14,000  cubic  yards  of  mud  and  sand,  with  occasional  small  bowlders, 
which  may  cost  as  much  as  30  cents  per  cubic  yard,  and  the  excavation 
also  of  about  100  cubic  yards  of  bowlders,  which  will  altogether  probably 
cost  as  much  as  81,000. 

14,000  cubic  yards  dredging,  at  30  cents $4, 200 

100  cubic  yards  rock  excavation,  at  $10 1, 000 

6,200 
Superiutendeuce  and  contingencies  about  20  per  cent 1, 100 

Total 6,800 

The  above  estimate  is  made  on  the  supposition  that  work  will  be  car- 
ried on  as  fast  as  advantageous  and  economical  to  the  Government, 

*Not  printed. 
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thus  requiring  that  the  whole  of  the  above  amount  be  allotted  in  one 
appropriation.  A  smaller  appropriation  will  naturally  increase  the 
ultimate  cost  of  work. 

Very  respectfully,  your  obedient  servant, 

Wm.  W.  Harts, 
First  Lieutj  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers i  U,  8.  A. 
(Through  Ool.  John  M.  Wilson,  Division  Engineer,  Northeast  Divi- 
sion.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

Washington^  September  7, 1895. 
Eespectfolly  forwarded  to  the  Chief  of  Engineers,  concurring  in  the 
views  and  recommendations  of  the  local  engineer. 

John  M.  Wilson, 
ColoneU  Corvs  of  Engineers^  Division  Engineer^ 

Northeast  Division. 
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IMPROVEMENT  OF  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 
NECTICUT, OF  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOITND,  CON- 
NECTICUT AND  NEW  YORK,  AND  ON  SOUTHERN  SHORE  OF  LONG 
ISLAND,  NEW  YORK. 


REPORT  OF  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1895,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Mystic  River,  Connecticut. 

2.  Thames  River,  Connecticut. 

3.  Connecticut  River,  Masaachuaettsand 

Connecticut. 

4.  Harbor  of  refuge  at  Duck  Island  Har- 

bor, Connecticut. 

5.  New  Haven  Harbor,  Connecticut. 

6.  Breakwaters  at  New  Haven,  Connect- 

icut. 

7.  Housatonic  River,  Connecticut. 

8.  Bridgeport  Harbor,  Connecticut. 

9.  BlacK  Rock  Harbor,  Connecticut. 
10.  Saugatuck  River,  Connecticut. 
IL  Norwalk  Harbor,  Connecticut. 

12.  Wilaons  Point  Harbor,  Connecticut. 

13.  Five  Mile  River  Harbor,  Connecticut. 

EXAMINATIONS 

27.  Harbor  of  West  Haven    and  West 

River,  Connecticut. 

28.  Black  Rock  Harbor,  Connecticut. 

29.  Greenwich  Harbor,  Connecticut. 

30.  Bvram  Harbor,  Connecticut. 

31.  Port  Chester  Harbor,  New  York. 

32.  Milton  Harbor,  New  York. 

33.  Echo  Bay  and  New  Rochelle  Harbor, 

New  York. 

HARBOR  LINES. 

39.  New  Haven  Harbor,  Connecticut.         j  40.  Milford  Harbor,  Connt^cticnt. 


14.  Stamford  Harbor,  Connecticut. 

15.  Harbor  at  Cos  Cob  and  Mian  us  River, 
Connecticut. 

16.  Port  Chester  Harbor.  New  York. 

17.  Larchmont  Harbor,  New  York. 

18.  East  Chester  Creek,  New  York. 

19.  Greenport  Harbor,  New  York. 

20.  Port  Jefferson  Harbor,  New  York. 

21.  Huntington  Harbor,  New  York. 

22.  Glen  Cove  Harbor,  New  York. 

23.  Flushing  Bay,  New  York. 

24.  Patchogue  River,  New  York. 

25.  Browns  Creek,  Sayvillo,  N.  Y. 

26.  Removing  sunken  vessels  or  craft 
obstructing  or  endangering  navi- 
i^atiou. 

AND   Hl'RVEY. 

34.  Greenport  Harbor,  New  York. 
.35.  Cold  Spring  Harbor,  New  York. 

36.  Hempstead  Harbor,  New  York. 

37.  Wooaaburff  Channel,  Hempstead  Bay, 
New  York. 

38.  Cos  Cob  Harbor  and  Miauu»  River, 
Connecticut. 


Engineer  Office,  United  States  Army', 

Nm  York  City,  July  9, 1895. 
GENERiO. :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
apon  works  of  river  and  harbor  improvement  under  my  charge  for  the 
hscal  year  ending  June  30, 1895. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Eobbrt, 
Colonelj  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers^  if.  8.  A.  r^  i 
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D  I. 

IMPROVEMENT  OF  MYSTIC  RIVER,  CONNECTICUT. 

Mystic  River  is  a  narrow  tidal  stream  in  the  eastern  part  of  the  State 
of  Connecticut,  about  7  miles  west  from  the  boundary  of  the  State  of 
Rljode  Island.  The  navigable  part  of  the  river  extends  in  a  general 
north  northeasterly  direction  for  nearly  4  miles  from  Fishers  Island 
Sound,  past  the  villages  of  Noank,  West  Mystic,  and  Mystic,  above 
which  places  it  receives  the  discharge  of  several  small  fresh-water 
streams.  The  village  of  Mystic  lies  on  both  the  east  and  west  banks 
of  tbe  river,  about  3  miles  above  Fishers  Island  Sound.  At  this  i)oint 
the  river  is  crossed  by  a  highway  bridge  with  a  draw.  Nearly  a  half 
mile  farther  down  is  the  drawbridge  of  the  New  York,  Providence  and 
Boston  Railroad,  and  about  1^  miles  still  farther  the  village  of  Noank 
lies  upon  the  west  bank.  West  Mystic  is  a  small  settlement  and  rail- 
road station  a  short  distance  back  from  the  west  bank  of  the  river  and 
between  Mystic  and  Noank.  The  population  of  Mystic  and  West 
Mystic  together  is  about  4,000;  that  of  Noank  about  2,000. 

Directly  opposite  the  mouth  of  the  river  lie  Mystic  or  Ram  Island 
and  Ram  Island  Shoal,  which  cause  the  channel  to  divide  and  branch 
oflF  sharply  to  the  northeast  and  southwest.  The  northeast  channel  is 
18  feet  or  more  in  depth  and  of  sufficient  width,  but  crooked;  it  is  the 
one  used  by  large  vessels.  The  southwest  channel  opens  out  into  a 
broad  flat,  with  about  12  feet  available  depth. 

The  river  channel  up  to  within  about  a  half  mile  below  the  highway 
bridge  had  a  natural  low-water  depth  of  15  feet  or  more;  its  width, 
from  80  to  300  feet,  was  sufiicient,  but  there  were  several  bends  in  its 
course  which  made  it  somewhat  difficult  of  navigation.  The  mean 
rise  of  tide  in  Mystic  River  is  about  2i  feet. 

PROJECT  OF  IMPROVEMENT. 

Under  act  of  Congress  of  August  11, 1888,  a  preliminary  examina- 
tion of  Mystic  River  was  made.  In  the  report  on  this  examination, 
dated  October  26,  1888,  and  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1889,  Part  I,  page  746,  a  project  for  improvement  was 
submitted,  which  consisted  in  dredging  to  make  the  channel  15  feet 
deep  at  mean  low  water  and  100  feet  wide  and  to  reduce  5  bends  in  the 
channel.  The  estimate  of  cost,  based  upon  the  U.  S.  Coast  Survey 
chart  of  1882,  was  as  follows : 

160,000  cubic  yards,  at  16  cents $25,600 

Supervision  and  contingencies,  say 4,400 

Total 30,000 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War  November  1,  1890,  after  the  first  appropriation  for 
improving  the  river  had  been  made.  Up  to  July  1,  1894,  118,034  cubic 
yards  of  sand  and  mud  had  been  dredged  and  the  channel  had  been 
completed  from  the  highway  bridge  at  Mystic  down  to  and  includiDg 
the  second  bend,  being  15  feet  deep  at  mean  low  water  and  100  feet 
wide,  with  greater  width  at  the  bends.  At  the  third  and  fourth  bends, 
opposite  Sixpenny  Island,  no  work  had  been  done.  At  the  fifth  or 
lowest  bend  the  channel  had  been  widened  from  25  to  100  feet.  A  ro(»k 
ledge  was  encountered  in  this  bend  which  made  a  slight  change  in  tbe 
layout  of  the  work  necessary. 
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A  sketch  of  Mystic  Biver  was  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1893,  page  898. 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1895. 

By  act  of  Congress  of  August  17,  1894,  $3,500  was  appropriated  for 
continuing  this  improvement,  and  after  duly  advertising  for  proposals 
a  contract,  dated  November  27, 1894,  was  entered  into  with  the  Hart- 
ford Dredging  Company  to  excavate  and  remove  about  22,000  cubic 
yards  of  material  from  the  lower  bend,  opposite  the  Noank  shipyards, 
at  the  rate. of  13.7  cents  per  cubic  yard.  Dredging  was  begun  March 
21,  1895,  and  completed  April  19, 1895,  removing  21,600  cubic  yards  of 
sandy  mud  from  the  east  side  of  the  channel  opposite  the  Noank  ship- 
yards and  above  the  ledge  rock,  widening  the  channel  70  feet  at  the 
middle  of  the  bend,  making  a  depth  of  15  feet  at  mean  low  water  where 
the  previous  depths  ranged  from  6  to  15  feet. 

PRESENT  CONDITION   OP  IMPROVEMENT. 

The  channel  is  completed  as  designed  from  the  highway  bridge  at 
Mystic  down  to  and  iucludiug  the  second  bend,  being  15  feet  deep  at 
mean  low  water  and  100  feet  wide^  with  greater  width,  up  to  300  feet,  at 
the  bends.  At  the  third  and  fourth  bends,  opposite  Sixpenny  Island, 
no  work  has  yet  been  done,  and  the  15-foot  channel  is  from  125  to  300 
feet  wide.  At  the  fifth  or  lowest  bend  the  channel  has  been  widened, 
and  is  now  from  150  to  250  feet  wide.  The  ledge  rock  occurs  at  the 
sharpest  part  of  the  lowest  bend  and  in  the  northeast  side  of  the  chan- 
nel, and  has  a  least  depth  (observed)  of  8.8  feet.  It  covers  an  area  of 
about  40  by  60  feet,  and  its  removal  is  estimated  to  cost  about  $8,000. 
The  present  width  of  the  IS-foot  channel  at  this  point  is  160  feet,  and 
the  rock  has  been  marked  by  piles. 

PROPOSED   OPERATIONS. 

Future  appropriations  will  be  applied  to  widening  and  reducing  the 
bends  in  the  channel  and  to  maintaining  the  depths  already  made. 

In  the  present  condition  of  business  upon  the  river  it  will  probably 
be  found  expedient  to  apply  the  remainder  of  the  original  estimate  to 
further  widening  of  the  lowest  bend,  rather  than  to  reducing  the  third 
and  fourth  bends  opposite  Sixpenny  Island.  These  bends  have  now  a 
minimum  width  of  125  feet,  with  15  feet  depth,  and  no  serious  difficulty 
should  be  met  with  in  that  part  of  the  channel.  The  most  generally 
useful  work  remaining  in  this  river  would  be  either  the  removal  of  the  ^ 
ledge  rock  opposite  Noank  or  the  further  widening  of  the  channel 
near  it. 

The  average  annual  cost  of  maintenance  of  channels  in  Mystic  River 
has  been  estimated  at  $2,000. 

Appropriations  for  the  improvement  of  Mystic  River,  Connecticut, 
have  been  made  as  follows: 


Application. 


Dredging  above  and  Jnat  below  railroad  bridge  and  at  the  month  of  the  river. 

Dredging  below  railroad  bridge 

Dredging  opposite  Noank 


Total. 


Date.        '  Amonnt. 


Sept.  19, 1890  I  $10, 000 

July  13, 1892  [  10, 000 

Ang.  17, 1894  .  3, 500 

I  23.500 
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Mystic  River  is  in  the  New  London  collection  distriet,  of  which  New  London  is  the 
port  of  entry.  The  nearest  work  of  defense  is  Fort  Griswold,  New  London  Harbor, 
about  6  miles  west.  There .  is  a  light-house  on  Morgan  Point,  on  the  west  side  of 
the  river,  at  its  mouth. 

Money  statement, 

July  1, 1894,  balance  unexpended $270. 39 

Amount  appropriated  by  act  of  August  17,1894 3,500.00 

3,770.39 
June  30, 1895,  amount  expended  daring  iisoal  year 3, 598. 40 

July  1, 1895,  balance  unexpended 171. 99 

(Amount  (estimated)  required  for  completion  of  existing  project 6, 500. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  eudinp:  .1  une  30, 1897      6, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  dredging  in  Mystic  RircTf  Connecticut,     -     •     >     opened  by 
Col.  H.  M.  Robert,  Corps  of  Engineers,  at  yew  York  City,  Odobei'  tG,  1894. 

[Amount  available  for  wofk,  ^,000.] 


No. 


Name  aud  address  of  bidder. 


Charles  and  H.  £.  Dn  Bois,  119  South  strei^t,  New  Tork 

J.  H.  Fenner,  380  Commimipaw  avenue,  Jer?*ey  City 

Alouso  J .  Deardsley,  Bridgeport,  Conn .\ 

AloDM  E.  Smith,  Islip,  N.  Y. 

Elijah  Brainard,  24  Slat<5  street.  New  York 

The  Hartford  Pred^ing  Co.,  Hartford,  Conn 

Ne wburg  Dredging  Co.,  Newburg,  N.  Y 


Price 

Cubic  yards 
based  on 

per  cubic 

}ard. 

price  bid. 

Cent* 

16 

18,750 

14 

21.426- 

15 

ao.ooo 

16 

16.667- 

17 

17, 647- 

*1S.7 

21.898- 

28 

10,  n4- 

*  Lowest  bid;  recommended. 

Entered  iuto  contract  November  17,  1894.    Contract  completed  April  19,  1895, 
21,600  cubic  yards  of  material  having  been  removed. 

COMMERCIAL  STATISTICS  FOR  THR  CALENDAR  YEAR  1894. 

These  have  been  asked  for,  but  not  yet  received.    The  last  statement  received 
was  for  1891,  -^hen  31,998  tons  was  reported. 


D  s. 


IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICUT. 

This  river  is  formed  by  the  confluence  of  the  Yantic  a«ud  Shetacket 
rivers  at  Norwich,  Conn.,  and  extends  southward  as  a  tidal  stream  15 
miles  to  Long  Island  Sound.  For  11  miles  above  its  mouth  the  natural 
channel  is  from  13  to  80  feet  deep,  averaging  over  30  feet  for  the  first  4 
miles.  For  3  miles  below  Norwich  the  available  depth  in  1829  was  but 
0  feet  at  mean  low  water  where  now  there  is  11  feet.  Histories  of  the 
improvements  of  this  river  near  Norwich,  Conn.,  may  be  found  in  the 
Annual  Rei)ort  of  the  ('hief  of  Engineers  for  1873,  page  981,  and  in 
that  for  1879,  Part  I,  page  331. 

Sbaws  Cove,  New  Lcmdon  Harbor,  is  a  cove  on  the  west  side  of 
Thames  River,  about  2  miles  above  its  mouth,  and  constitutes  the 
southern  waterfront  of  the  business  portion  of  the  city  of  New  London. 
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It  is  separated  from  the  river  by  tiie  embankment  and  trestle  of  the 
Sliore  Line  Division  of  the  New  York,  New  Haven  and  Hartford  Rail- 
road, having  a  draw  of  55  feet  width.  The  natural  depth  in  Shaws 
Cove  was  from  2J  to  8  feet  at  mean  low  water  in  a  narrow  and  crooked 
channel  bordered  by  flats. 

The  mean  rise  of  tide  in  the  Thames  Kiver  near  Norwich  is  abont  3.1 
feet:  at  New  London  it  is  2.5  feet. 

PROJECTS  FOR   IMPROVEMENT. 

Prior  to  1830  various  attempts  had  been  made  by  private  parties  and 
corporations  to  deepen  the  channel  of  this  river  near  Norwich.  The 
first  ones  were  by  excavation  only,  but  subsequently  stone  piers  were 
constructed  perpendicular  to  the  channel  at  shoal  spots. 

By  act  of  March  2, 1829,  Congress  appropriated  $150  ''  for  making  a 
survey  of  the  river  Thames  with  a  view  to  improve  tlie  navigation  of 
the  same,  and  the  cost  of  such  improvement." 

The  survey  was  made  in  1829  by  Capt.  Hartmau  Bache,  Corps  of 
Engineers.  At  that  time  there  were  four  old  piers  standing.  In  his 
report  upon  the  survey,  dated  February  20, 1830,  and  printed  in  House 
of  Eepresentatives  War  Department  Doc.  No.  125,  Twenty-first  Con- 
gress, first  session,  Captain  Bache  submitted  a  project  for  making  a 
channel  60  feet  wide,  to  be  either  12  or  14  feet  deep  at  high  water  (9  or 
11  feet  at  low  wat^)  by  excavation,  by  rebuilding  one  of  the  existing 
piers,  by  adding  wings  to  the  other  three,  extending  up  and  down  stream, 
and  converting  them  into  T-walls,  and  by  building  ten  new  piers, 
extending  downstream  in  curves.  The  piers  were  to  be  built  of  riprap, 
3  feet  wide  on  top,  with  side  slopes  of  45^  ;  they  were  to  be  built  to 
heights  of  from  Ijt  to  3^  feet  above  highest  tide,  those  farthest  up  the 
stream  being  the  highest.  The  piers  were  estimated  to  require  43,436 
cubic  yards  of  riprap,  and  the  excavation  was  placed  at  27,895  cubic 
yards  for  the  12-foot  channel,  or  69,251  cubic  yards  for  the  14-foot 
channel.    The  cost  of  the  whole  work  wa«  estimated  at  $72,650. 

The  project  was  adopted,  and  under  appropriations  of  1836.  1837, 
and  1&^8,  $40,000  in  all,  the  i>iers  were  built  nearly  as  designed,  with 
the  exception  of  two  of  the  new  piers  and  one  wing  wall  which  were  not 
constructed ;  considerable  dredging  was  done,  but  no  complete  records 
of  amount  appear  to  have  been  kept. 

Work  was  stopped  in  1839  by  exhaustion  of  appropriations. 

In  1866  a  petition  of  citizens  of  Norwich,  asking  for  an  appropriation 
for  removing  obstructions  in  the  river  Thames,  was  referred  to  the 
Chief  of  Engineers  and  returned  by  him  to  the  Secretary  of  War  with 
a  report  describing  the  work  done  upon  the  river,  recommending  no 
further  work  upon  the  piers  until  their  efficiency  could  be  investigated 
satisfactorily,  and  stating: 

In  conclasion,  it  is  considered  that,  should  the  sum  of  $8,000  be  appropriated  for 
the  improvement  of  this  river  to  be  applied  during  the  next  littcal  year,  all  will  be 
accomplished,  that  can  be*  justifiably  undertaken  until  a  commission  decides  upon 
other  efficacious  methods  or  systems  of  improvement. 

June  23, 1866,  an  appropriatiou  of  $10,000  was  made  for  improving 
the  river,  under  which  a  survey  was  made  and  a  project  for  dredging 
to  obtain  11  feet  at  low  water  (14  feet  at  high  water)  was  adopted. 

Under  this  and  succeeding  appropriations  up  to  1878  this  channel 
was  dredged,  and,  as  far  as  i)08sible,  maintained  with  a  width  of  100 
feet.  March  3,  1879,  $12,000  was  approi^riated  "for  the  improvement 
of  Thames  River  to  secure  a  14-foot  channel,"  and  in  accordance  there- 
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with  the  project  was  modified  to  provide  for  a  channel  of  that  depth  at 
low  water. 

In  1882,  upon  the  recommendation  of  Major  Barlow,  approved  by  the 
Board  of  Engineers,  the  project  was  further  modified  by  providing  for 
the  construction  of  five  dikes  or  training  walls  along  the  outer  side^ 
of  the  channel  curves,  with  the  addition  of  low  walls  on  the  inner  side 
should  they  be  found  necessary,  the  width  of  the  waterway  between 
them  increasing  from  300  feet  (about  the  full  width  of  the  river)  at 
Thamesville,  1  mile  below  Norwich,  to  480  feet  at  the  lower  dike. 

The  object  of  the  training  walls  was  to  utilize  the  action  of  the  tide 
to  keep  the  channel  open.  They  were  to  be  built  up  to  high-water 
level,  and  to  have  an  aggregate  length  of  13,800  feet.  In  the  same 
year  the  projected  width  of  the  channel  was  increased  to  200  feet.  The 
improvement  was  designed  to  extend  over  the  first  3J  miles  below 
Norwich,  and  the  estimated  cost  was — 

For  the  five  dikes  or  trainiDg  walls •. $82,800 

For  dredging  200  feet  wide  and  14  feet  deep . . . : 125, 280 

Total 208,080 

Under  several  appropriations  up  to  1888  work  was  carried  on  under 
this  project  without  modification. 

In  May,  1888,  in  response  to  a  letter  from  the  Hon.  Charles  Eussell, 
M.  C,  to  the  Secretary  of  War,  asking  the  "approximate  cost  of  com- 
pleting the  16-foot  deep  channel  to  Allyn  Point  and  the  14-foot  deep 
channel  to  Norwich,"  estimates  for  the  same  were  submitted  as  follows: 

For  securing,  by  dredging,  a  16-foot  channel  up  to  Allyn  Point $24, 000 

For  securing,  by  dredging,  a  14-foot  channel  from  Allyn  Point  t^  the  end  of 
the  existing  improvement 16,  200 

By  act  of  Congress  of  August  11, 1888,  an  appropriation  of  $50,000 
was  made  for  continuing  the  improvement  of  Thames  River,  with  a 
clause  authorizing  its  exjienditure  '^  at  any  point  between  Norwich  and 
New  London."  The  project  was  therefore  extended  to  include  the 
above-described  work,  and  the  estimate  for  completion  was  increased 
accordingly  by  $40,000,  making  it  $95,000  in  1889. 

By  act  of  Congress  approved  September  19, 1890,  an  examination  of 
Shaws  Cove,  New  London  Harbor,  was  ordered,  which  was  made  in 
the  same  year,  and  the  report  upon  which,  dated  December  4,  1890, 
was  printed  in  House  Ex.  Doc.  Vo.  73,  Fifty-first  Congress,  second 
session,  and  also  in  the  Annual  Report  of  the  Chief  Engineers  for 
1891,  page  833  et  seq. 

This  report  stated  the  desired  improvement,  which  consisted  in 
making  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water, 
extending  from  the  drawbridge  along  the  north  and  west  sides  of  the 
cove,  a  total  length  of  about  2,000  feet,  and  the  anchorage  basin  in 
the  bend  of  the  channel  of  the  same  depth  and  about  400  by  800  feet. 

The  estimated  cost  was — 

Dredging  the  channel,  90,000  cubic  yards,  at  18  cents $16, 200 

Dredging  the  anchorage  basin,  140,000  cubic  yards,  at  18  cents 25,  200 

Contingencies,  etc 6, 600 

Total 48,000.00 

The  -river  and  harbor  act  approved  July  13,  1892,  appropriated 
$30,000  for  improvement  of  Thames  River,  Connecticut,  with  proviso 
that  $10,000  of  this  sum  might,  in  the  discretion  of  the  Secretary  of 
War,  be  ap])lied  to  improving  that  part  of  New  liondon  Harbor  known 
as  Shaws  Cove.    The  expenditure  of  $10,000  for  this  work  was  approved 
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by  the  Secretary  of  War  July  23, 1892,  in  order  to  carry  out  part  of 
the  above  plan  of  improvement.  The  establishment  of  harbor  Imes  in 
Shaws  Cove  by  the  Secretary  of  War,  January  2G,  1893,  necessitated  a 
change  in  the  dimensions  of  the  anchorage  basin,  without  however 
any  material  change  in  its  available  area  (7^  acres)  or  in  its  estimated 
cost. 

The  existing  project  for  this  improvement  is  therefore  the  project  of 
1882  with  two  extensions,  and  it  now  consists  in  making  and  maintain- 
ing by  dredging  and  a  system  of  training  walls  a  channel  200  feet  wide 
from  New  I^udon  to  Norwich,  having  16  feet  depth  at  mean  low  water 
up  to  AUyn  Point  (about  5  miles  below  Norwich),  and  14  feet  depth  from 
AUyn  Point  to  Norwich,  together  with  dredging  to  make  and  maintain 
a  channel  in  Shaws  Cove,  New  London,  100  feet  wide  and  12  feet  deep, 
and  an  anchorage  basin  near  the  bend  of  the  channel  of  the  same  depth 
and  of  about  7J  acres  area.  The  estimate  for  completion,  $208,080,  in 
1882  is  to  be  increased  by  the  estimates  for  the  added  work,  $88,000, 
and  to  be  reduced  by  the  $20,000  available  in  1882,  and  S  105,000  since 
appropriated,  making  the  present  estimate  for  completion  $81,100. 

From  the  beginning  of  work  under  this  project  to  July  1, 1 894,  464,573 
cubic  yards  of  sand,  etc.,  had  been  dredged  from  the  channel  above 
AUyn  Point,  84,800  cubic  yards  of  sand  and  mud  from  the  16-foot  chan- 
nels at  and  below  Allyn  Point,  and  52,120  cubic  yards  of  sand  and  mud 
from  Shaws  Cove.  The  three  dikes  farthest  downstream  had  been 
built,  and  a  fourth  one  to  about  three-quarters  its  contemplated  length. 
The  river  channel  had  been  made  the  full  depth  and  width  up  to  Allyn 
Point.  Above  Allyn  Point  the  14  foot  channel  had  been  extended  to  l.J 
miles  below  Norwich,  with  100  feet  width  or  over,  and  thence  to  Norwich 
it  had  been  reported  made  12  feet  deep.  In  Shaws  Cove  the  channel 
along  the  north  and  west  sides  of  the  cove  had  been  made  60  feet  wide, 
and  the  bend  was  dredged  to  120  feet  additional  width  as  part  of  the 
projected  anchorage  ground,  all  with  depth  of  12  feet  at  mean  low 
water. 

The  last  sketches  of  this  improvement  printed  in  the  Annual  Keport 
of  the  Chief  of  Engineers  were: 

Thames  River  near  Norwich,  1884,  page  628. 
Shaws  Cove,  New  London,  1893,  page  904. 

OPERATIONS  DURING  THE  FISCAL.   YEAR  ENDING  JUNE  30,  1895. 

During  the  year  contracts  for  dredging  have  been  entered  into  to 
widen  and  deepen  the  channel  near  Norwich  and  to  enlarge  the  anchor- 
age basin  in  Shaws  Cove.  Work  under  these  contracts  has  not  yet  been 
begun. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

Of  the  five  dikes  or  training  walls  provided  for  in  the  project  the  four 
farthest  downstream  have  been  built  at  cost  as  follows : 


Cost,  ex - 
citisive  of 
supervi. 


Mofaegan,  3|inileA  below  Norwich 

Trading  Cove,  2^  miles  below  Norwich 

Lone  Kock,2  miles  below  Norwich 

Rolling  Mill,  1 J  miles  below  Norwich 

'Pile  dike. 
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The  Rolling  Mill  Dike,  originally  designed  to  be  4,350  feet  loug,  is 
jiow  3,093  feet  long,  witb  a  gap  of  390  feet  at  the  "  sand  pier,"  and 
extends  northward  nearly  to  the  Lower  Rolling  Mill  embankment. 

The  project  contemplated  extending  it  about  600  feet  north  of  the 
embankment,  but  since  its  adoption  the  Lower  Rolling  Mill  Company 
Las  dredged  a  channel  toward  shore  on  the  north  side  of  their  embank- 
ment, which  is  now  used  as  a  landing.  It  would  be  necessary  to  leave 
an  opening  for  this  channel,  and  probably  it  will  be  found  expedient 
not  to  extend  the  dike  above  the  embankment. 

The  upper  dike,  one-half  mile  below  Norwich,  has  not  been  be^un. 

The  low  water  depth  in  the  channel  from  New  Loudon  to  Allyn  Point 
is  not  less  than  16  ieet,  with  width  of  200  feet  or  over;  from  Allyn 
Point  to  the  upper  end  of  Walden  Island  Reach  the  depth  is  practi- 
caljy  14  feet  and  the  width  not  less  than  175  feet;  above  the  latter  point 
the  14  foot  depth  with  100  feet  width  extends  to  the  "  Sand  Pier,"  about 
li  miles  below  Norwich.  For  the  upper  IJ  miles  of  the  river  the  avail- 
able depth  is  12  feet  at  mean  low  water. 

The  channel  in  Shaws  Cove  is  60  feet  wide  and  12  feet  deep  at  mean 
low  water,  with  120  feet  additional  width  at  the  bend  of  the  channel. 
No  work  was  done  there  during  the  past  fiscal  year. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  completing  the  dikes,  if 
necessary,  and  to  making  and  maintaining  a  channel  200  feet  wide,  to 
be  16  feet  deep  at  mean  low  water  up  to  Allyn  Point,  and  thence  to 
Norwich  to  be  14  feet  deep,  and  to  completing  the  channel  and  anchor- 
age bav<^in  in  Shaws  Cove,  as  provided  in  the  approved  project. 

Appropriations  for  the  improvement  of  Thames  River  have  been 
made  as  follows: 


Application. 


Removal  of  obstructions  placed  daring  the  war  of  1812 Mar.  3. 1821 

Survey Mar.    2.1829 

Piere  and  dredging July   4,1836 

Do Mar.    3,1837 

Do July    7.1838 

Dredging  and  survey June 23, 1866 

Dredging Mar.   3.1867 

Do Mar.   3,1871 

Do June  10. 1872 

Do June  18. 1878 

Do Mar.  3.187ft 

Do June  U,  1880 

Dredging  and  training  walls. ,  Mar.   3, 1881 

Training  walls I  Aug,  2,1882 

Do July    5.1884 

Training  walls  and  dredging I  Aug.  5, 1886 

Repair  of  training  walls  ana  dredging |  Aug.  1 1, 1888 

Dredging jSept.l9,18ftO 

Do !  July  13,1892 

Do '  Aug.  17, 1894 


Date. 


,  Aniount. 


-L 


ToUl. 


$1S0 

150 

10,000 

20.000 

10.000 

10.000 

72.000 

15,000 

10.000 

10,000 

12,000 

22.500 

30,000 

'35.000 

•25.000 

•22,500 

'50,000 

-20.000 

*  130.000 

*tl2,500 


416,800 


•  Appropriated  for  present  project.    These,  with  $20,000  from  previons  appropriations  (swe  Annual 
Report  for  1882.  Part  I.  p.  603).  make  a  total  of  $215,000  for  present  project. 
1  $15,000  01  which  wan  applied  to  Sha\v.s  Cove,  New  Loudon  Harbor. 

The  Thames  River  is  in  the  collection  diRtrict  of  New  London.  The  nearest  light- 
house'is  at  the  mouth  of  the  river,  on  the  west  shore.  Fortes  Trumbull  and  Griswold 
overlook  the  mouth  of  the  river  from  either  shore. 
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Money  statement. 

July  1, 1894,  balance  unexpended $2,961.04 

Amount  appropriated  by  act  of  August  17, 1894 12,500.00 

15,461.04 

June  30,  1895,  amount  expended  during  fiscal  year 38. 63 

July  1,  1895,  balance  unexpended 15, 422. 41 

J  uly  1 ,  1895,  amount  covered  by  uncompleted  contracts 10. 900. 00 

July  1, 1895,  balance  available 4,522.41 

{Amount  (estimated)  required  for  completion  of  existing  project 81, 100. 00 

Amoun  t  that  can  be  profitably  expended  in  fiscal  vear  endine  June  30, 1897  50, 000. 00 
Submitted  in  oomnliance  with  reauirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ab$traot  of  propoaals  for  dredging  in  Thamos  JZiwr,  at  Shows  Cove,  Comneeticnif  received 
in  responte  to  public  advertisement  dated  November  2S,  1894,  and  opened  December  4, 
1894,  by  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers. 

[Amount  avsiJable,  about $4, 500. j 


No. 


Name  and  address  of  bidder. 


J.  H.  Fenner,  Jersey  City,  N.  J.* 


,  The  Hartford  Dreifging  Co.,  Hnrtford,  Codd. 

I  EUjah  Brainatd,  New  York  City 

Simon  C.  Fraaer,  Now  London,  Conn 

,  Alonto  E.  Smith,  Isllp,  N.  Y 


Prioe 

per  cubic 

yard. 

BCOW 

measure. 


Genu. 


13 


Number 
of  cubic 
yards 
based  on 
price  bid 


50,000 
43.902 

48  ooa 

37.500 
34.815 


*  Lowest  bid;  accepted;  entered  into  contract  December  20,  1894;  work  not  begun. 

Abstract  of  proposals  for  dredging  in  Thames  Hirer,  near  Norwich,  Conn.,  ♦  •  * 
received  in  response  to  public  noticeof  ten  days,  dated  March  12, 1895,  and  opened  April  8, 
1895,  by  Col.  Henry  M,  Robert,  Corps  of  Engineers. 


[Amount  available,  $6,500. 1 


No. 


Name  and  addreas  of  bidder. 


John  H.  Fenner,  Jftrscy  City,  X.  J.* 

F.  H.  Brainard,  24  State  8treet^  New  York. 

Newbu 

Williaml 


burgDredging  Co., Newborg, N.  Y 

lam  E.  Kingston,  24  West  Swan  street,  Buffalo,  X.  Y. 


Prioe 
per  cubic 

yard. 

scow 
measure. 

Ce%it8. 
16 

17.5 
2U 
22 


*  Lowest  bid;  aooeptad;  entered  into  eontraot  April  17, 1886;  work  not  yet  begun. 
COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAH  1894. 


AT  NORWICH. 

[By  coartesy  of  NI.  M.  Whittemore,  treasurer  Norwich  and  New  York  Transportation  Company.] 

Arrivals  and  departures  of  vessels. 


Kind  of  vessels. 


!  Number  I  Aggregate 
I  of  round ,    tonnage 
trips.      of  all  trips. 


Steamers 

Sailing  vessels. 
Barges 


Total. 


682  I  90.406 
211  275,470 
324    


1,217 


365,876 
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The  amount  of  freight  received  and  shipped  by  water  daring  1894  can  not  be  aacer- 
tained,  but  it  probably  would  not  vary  much  from  that  daring  1893,  when  546,900 
tons  were  reported. 

No  new  lines  of  transportation  have  been  established  since  July  1, 1894. 

The  year  1894  was  not  considered  a  fair  average  year  on  account  of  the  general 
business  depression. 

In  addition  to  the  number  of  round  trips  reported  above  a  large  number  of  excur- 
sion steamers  and  private  yachts  came  up  the  river,  but  no  trustworthy  estimate  of 
their  number  can  be  given. 


D3. 

IMPROVEMENT  OF  CONNECTICUT  RIVER,  MASSACHUSETTS  AND 
CONNECTICUT. 

Tiiis  river  rises  iii  the  northern  part  of  New  Hampshire,  flows  in  a 
genera)  southerly  course  between  the  States  of  New  Hampshire  and 
Vermont,  crosses  the  States  of  Massachusetts  and  Connecticut,  and 
empties  into  Long  Island  Sound  at  Saybrook  Point,  Connecticut.  The 
length  of  the  entire  river  is  nearly  400  miles,  but  the  only  part  which 
can  reasonably  be  considered  susceptible  of  improvement  for  navigation 
is  the  lower  section  of  about  116  miles  length.  This  section  is  divided 
naturally  into  two  parts,  Hartford,  Conn.,  practically  at  the  head  of 
low- water  na\igation,  being  the  point  of  division,  and  appropriations  by 
Congress  have  generally  specified  in  which  part  the  money  appropriated 
was  to  be  expended. 

The  divisions  are  as  follows; 

1,  Above  Hartford,  Conn. — Embracing  a  length  of  about  66  miles, 
from  Hartford,  Conn.,  to  Millers  Falls,  Mass. 

2.  Below  Hartford,  Conn. — Embracing  a  length  of  about  50  miles,  from 
Hartford  to  Long  Island  Sound. 

By  the  river  and  harbor  act  of  1882  an  examination  or  survey  of  the 
Connecticut  River  from  Bellows  Falls,  Vt.,  to  Pittsburg,  N.  H.,  was 
authorized.  Bellows  Falls  is  about  105  miles  above  Hartford  and  Pitts- 
burg is  180  miles  above  Bellows  Falls.  A  prelimiuary  examiuation  was 
made,  the  report  on  which,  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1884,  Part  1,  page  659,  recommended  no  survey  and 
proposed  no  plan  of  improvement. 

1.  ABOVE  HARTFORD,  CONN. 

Millers  Falls,  Mass.,  is  at  the  head  of  possible  navigation  of  the  Con- 
necticut River.  From  this  point  down  to  Holyoke,  Mass.,  a  distance  of 
about  3;i  miles,  the  river  is  susceptible  of  improvement,  but  it  can  not 
be  used  by  vessels  now  on  account  of  a  dam  and  falls  at  Holyoke,  which 
entirely  obstruct  navigation.  The  lockage  required  to  lift  boats  from 
the  lower  to  the  upper  levels  at  Holyoke  is  about  60  feet. 

From  Holyoke,  Mass.,  to  Enfield  Falls,  Conn.,  a  distance  of  18  miles, 
there  is  a  fair  channel,  4  to  5  feet  deep  at  low  water,  which  could  be 
made  8  feet  deep.  Enfield  Falls  or  rapids  cover  a  stretch  of  river  about 
5  miles  long,  having  a  fall  of  about  32  feet  at  low  water.  The  bed  is 
rocky  and  very  uneven  and  the  slope  is  not  uniform,  but  consists  of  a 
succession  of  long,  shallow  reaches  separated  by  rapids. 

From  the  foot  of  Enfield  Falls  to  Hartford,  a  distance  of  11  miles, 
the  river  has  a  broad,  sandy  bed,  with  a  depth  of  2  to  5  feet  at  low 
water.    Under  a  charter  from  the  State  of  Connecticut  granted  in  May, 
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1824,  the  Counecticut  River  GompaDy  constructed  a  canal  with  locks 
around  Enfield  Falls.  The  locks  are  80  feet  long,  18  feet  wide,  and  4^ 
feet  deep.  The  canal  is  chiefly  used  for  wat.er  power.  The  company 
collects  tolls  from  vessels  using  it. 

Following  is  a  list  of  places  in  this  part  of  the  river  where  work  has 
been  done  by  the  United  States,  with  distances  above  the  wagon  bridge 
at  Hartford : 

Miles. 

Barbera  Landing 4 

Farmiugton  River 5 

Strongs  Island 6i 

ficautic  River 7^ 

PROJECT  FOR   IMPROVEMENT. 

No  general  project  for  the  improvement  of  this  part  of  the  river  is  on 
record  as  approved  and  adopted.  All  the  work  done  has  been  under 
special  projects  for  expenditure  of  the  several  appropriations.  It  con- 
sisted of  dredging  at  Barbers  Landing  in  1873  and  construction  of  dikes 
or  wing  dams  at  Scantic  River,  Strongs  Island,  and  Farmington  River 
in  1871,  at  Farmington  River  and  Barbers  Landing  in  1878,  and  again 
in  1880  and  1881. 

Plans  and  estimates  for  a  larger  canal  around  Enfield  Falls  were 
submitted  in  1878  and  modified  in  1880.  (See  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  Part  T,  p.  566.)  They  proposed  a  canal  on 
the  east  bank  of  the  river,  extending  from  above  Enfield  Falls  down  to 
the  month  of  Hockanum  River,  opposite  and  just  below  Hartford,  as 
the  best  means  of  gaining  an  available  depth  of  8  feet  from  Hartford 
to  and  around  the  falls.  The  canal  levels  were  to  be  10  feet  deep  at 
low  water  and  120  feet  wide  at  the  water  line;  the  locks  200  feet  long, 
55  feet  wide,  with  8  feet  depth  over  the  miter  sills  at  low  water.  The 
cost  of  the  work  was  estimated  at  $1,332,805.  It  was  considered  not 
advisable  to  begin  construction  with  a  less  sum  than  $450,000. 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING   JUNE  30,  1895. 

No  work  was  done.  The  available  money  is  insufficient  to  begin  any 
general  plan  of  improvement  in  this  part  of  the  river. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  wing  dams  are  all  in  fair  condition;  they  are  as  follows:  One  at 
Scantic  River,  one  at  Strongs  Island,  one  at  the  mouth  of  Farmington 
River,  two  nearly  opposite  the  mouth  of  Farmington  River,  and  two  on 
the  east  bank,  opposite  Barbers  Landing.  The  available  channel  depth 
from  Hartford  to  Scantic  River  is  about  2  feet  at  ordinary  summer  stage 
of  water;  this  part  of  the  river  is  navigable  for  freighting  only  when 
in  freshets.  No  work  has  been  done  above  Scantic  River;  the  depth 
from  there  to  the  foot  of  Enfield  Falls  is  greater  than  from  there  down 
to  Hartford.  There  is  no  present  navigation  above  Enfield  Falls,  the 
canal  being  out  of  repair. 

PROPOSED   OPERATIONS. 

No  work  in  the  river  above  Hartford  is  contemplated  during  the 
ensuing  year.  Should  any  injury  to  the  wing  dams  occur  the  money 
available  will  be  sufficient  for  repairs. 
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Appropriations  for  improving  tbe  Connectieat  River  above  Hartford 
have  been  made  as  follows: 


Application. 


Bate. 


Amount 


I!  July  11, 1870 
Mu*  a!  1873 
I  June  14, 1880 


I 


$20,000 
20,000 
S,000 
20.000 
15.000 


Total. 


100,  ( 


Of  these  amounts  the  following  balance  is  as  yet  unexpended :  From 
the  appropriation  of  June  14,  1880,  for  "improving  Connecticut  River 
between  Hartford  and  Holyoke,"  $8,940.30. 

Money  statement 

July  1,  1894,  balance  anexpended $8,940.30 

July  1,  1895,  balance  uuexpendeU 8,940.30 

2.   BELOW  HARTFORD,   CONN. 

The  Connecticut  River  below  Hartford  is  a  large  stream,  for  the  first 
21  miles  tlowiug  in  a  winding  course,  mostly  through  alluvial  meadows, 
which  are  overflowed  at  high  water,  and  which  consist  of  a  light,  sandy 
soil,  easily  undermined.  For  the  remaining  29  miles  to  Long  Island 
Sound,  at  Saybrook  Point,  the  course  is  straighter,  the  banks  more 
permanent,  and  generally  harder.  A  gauge  has  been  established  at 
Hartford  whose  zero  is  the  lowest  stage  that  the  water  is  known  to  have 
reached  from  natural  causes;  closing  the  gates  at  the  Holyoke  Dam  in 
time  of  drought  has  caused  the  water  to  fall  lower. 

The  usual  low-water  stage  of  the  river  in  the  summer  is  about  1  foot 
on  this  gauge.  Spring  freshets  ordinarily  rise  to  20  feet;  the  highest 
recorded  stage  of  water  is  29  feet. 

The  average  tide  at  Saybrook  is  SJ  feet;  at  Hartford  it  is  1  foot, 
though  when  the  water  stands  above  5  feet  on  the  Hartford  gauge  the 
tide  there  is  not  perceptible.  The  low-water  slope  of  the  river  from 
Hartford  to  Saybrook  averages  0.0458  foot  per  mile.  The  bed  of  the 
river  through  the  alluvial  meadows  within  10  miles  of  Hartford  is  con 
stantly  changing  from  the  undermining  of  the  banks.  It  is  said  that 
in  places  it  has  changed  its  position  a  half  mile.  The  bars  in  this  part 
of  the  river,  after  being  dredged,  form  again  during  freshets  and  ice 
jams,  so  that  some  of  them  require  being  dredged  annually,  others  less 
frequently.  This  part  of  the  river  was  worked  upon  by  corporations 
and  by  private  parties  at  varions  times  between  1800  and  1870.  Sev- 
eral small  stone  piers  to  deepen  the  channel  at  shoal  places  were  built 
in  this  way.  Some  of  these  are  covered  by  new  banks,  the  channel  has 
shifted  to  the  opi)osite  side  of  others,  and  others  still  have  been  dredged 
out  because  they  had  come  to  be  obstructions.  The  depth  sought  by 
these  works  was  C  feet  at  low  water. 

The  following  list  gives  the  names  of  the  several  places  on  the  river 
below  Hartford,  where  work  has  been  done  by  the  United  States,  with 
their  distances  by  course  of  channel  below  the  Hartford  wagon  bridge: 


Locality. 

Hartford  Bar 

Clay  Banks  Bar 

Pnitta  Ferry  or  Naubuc  Bar, 

Press  Barn  Bar 

Glastonbury  Bar 

Dividend  Bar 

Pistol  Point  Bar 

House  Island  Bar 


Miles. 


Locality. 


5* 
6| 

12    ■ 

15     ii 
20*  " 


Sears  Sboal 

Haddani  Island  Bar 

Chester  Rock 

Devils  Ret»f  Bar 

Brock  way  Bar 

Calves  Island  Bar 

Saybrook  Bar  (at  month) . 


Miles. 


26 
30 
38 

41 

50 


Digitized  by 


Googte 


APPENDIX  D REPORT  OF  COLONEL  ROBERT.       769 

PROJECTS  FOR  IMPROVEMENT. 

By  act  of  July  4,  1830,  Congress  appropriated  $20,000  '»  for  improv- 
ing the  harbor  at  Saybrook,  by  removing  the  bar  at  the  mouth  of  the 
Connecticut  Eiver."  Under  this  appropriation  a  survey  was  made  by 
Capt.  \V.  H.  Swift,  U.  S.  Engineer  Corps.  In  his  report  on  this  survey, 
dated  January  31, 1837,  and  printed  in  House  Ex.  Doc.  No.  252,  Twenry- 
fifth  Congress,  Captain  Swift  submitted  a  project  for  deepening  iho 
west  channel  over  Saybrook  Bar,  dredging  a  cut  500  feet  wide  and  12 
feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $54,380.60.  The 
estimated  cost  per  cubic  yard  for  dredging  and  dumping  was  25  cents. 
The  available  depth  over  the  bar  before  dre^lging  was  7  feet  at  mean  low 
water.  Captain  Swift's  project  was  approved  and  work  was  begun 
in  May^,  1838,  under  a  contract  with  Randall,  Haskell  &  Holmes^  at  the 
rate  of  62^  cents  per  cubic  yard,  measured  in  scows.  Dredging  was 
continued  until  the  fall  of  1840,  when  the  appropriation  was  exhausted. 
Twenty-six  thousand  nine  hundred  and  eighty-four  cubic  yards  of  sand 
and  stone  had  been  removed,  making  a  channel  1,500  feet  long,  50  feet 
wide,  and  from  11  to  12  feet  deep.  This  channel  was  nearly  destroyed 
by  storms  and  freshets  in  the  following  winter  and  spring.  March  1, 
1843,  $3,471.57  was  appropriated  to  pay  a  balance  due  to  the  contrac- 
torK. 

No  further  work  was  done  upon  the  river  until  1867. 

By  act  of  Congress  api)roved  March  2, 1807,  a  survey  of  the  river 
was  ordered,  which  was  made  in  the  following  season,  and  which 
embraced  the  principal  bars  and  obstructions  between  Hartford  and 
Long  Island  Sound.  With  the  report  on  this  survey,  dated  January  11, 
1808,  and  printed  on  page  7'>4  et  seq.  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1808,  was  presented  a  project  for  improving  this  i)art 
of  the  river,  it  propose<l  dredging  at  Hartford,  Clay  Banks,  Pratts 
Ferry,  Glastonbury,  and  Pistol  Point,  to  make  channels  8  feet  deep  at 
low  water  and  100  feet  wide;  dredging  at  Saybrook  Bar  to  make  a  chan- 
nel 8^  feet  deep  and  200  feet  wide;  piling  for  shore  projection  at  Hart- 
ford and  Wetherstield,  and  the  removal  of  Chester  Kock  at  a  total 
estimated  cost  of  $70,000.  An  estimate  of  $10,000  for  annual  niainte- 
iiame  was  submitted.  All  the  dredging  done  up  to  1880  was,  in  accoid 
ance  with  this  project,  extended  to  make  9  to  9^  feet  depth  instead  of 
8  feet,  and  also  to  include  Press  Barn,  Dividend,  and  Mouse  Island 
bars.  The  piling  at  Hartford  was  built  in  1871,  and  the  removal  of 
Chester  Kock  was  begun  in  the  same  year,  but  abandoned  by  the  con- 
tractor soon  after  beginning. 

January  22,  1873,  a  project  for  building  three  jetties  at  Saybrook  and 
for  dredging  was  approved  by  the  Secretary  of  War.  The  jetties  were 
to  be  of  a  double  row  of  piles,  20  feet  apart,  filled  with  stone  to  a  height 
of  8  feet  above  low  water.  The  dredging  was  to  be  9  feet  deep  and 
400  feet  wide. 

The  estimated  cost  was : 

Dredgiug .' $17,850 

Jetties 318,760 

Total 336,610 

Before  the  work  on  the  jetties  was  begun  the  plan  of  construction  was 
modified  to  one  for  building  them  of  riprap  stone,  triangular  cross  sec- 
tions rising  to  a  level  of  highest  water,  i.  e.,  about  5  feet  above  mean  low 
water,  this  plan  being  much  more  economlcial  than  the  previous  one. 
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The  jetties  were  begun  in  1875  and  two  of  them  were  completed 
in  1881.  The  third  has  not  been  built  and  may  not  be  needed.  The 
west  jetty  has  since  been  extended,  and  both  have  been  repaired  and 
strengthened. 

The  river  and  harbor  acts  of  1876  and  1882  provided  that  $2,000  and 
$5,0(H)  from  the  Connecticut  River  appropriations  should  be  applied 
to  improving  the  Salmon  Kivcr,  a  small  tributary  on  the  east  si<ie  of 
the  Connecticut  River,  about  32  miles  below  Hartford.  These  sums  were 
expended  in  making  a  channel  7  feet  deep  to  the  village  of  Moodus. 

In  1880  a  project  was  adopted  for  permanent  works  of  improvement 
at  six  of  the  worst  bars.  (See  Annual  Report  of  the  Chief  of  Engi- 
neers for  1880,  Part  I,  p.  396  et  seq.)  This  project  provided  for  riprap 
wing  dams,  mattresses,  shore  protection,  and  rectification  of  the  banks 
et  the -following  places,  viz: 


Locality . 


I,  I 

Amotmt.  Locality.  Aroonnt. 


I 


Hartford  Bar ;  $33,464      Glaatonbury  Bar. S114,92: 

CiavBaoksBar 09,116      Dividend  tiar 7.110 

Pratts  Ferry  or  l^auboc  Bar 64,735.  I 

PresaBamBar 41,140  i  Total 330.4S7 


With  dredging  to  make  and  maintain  a  permanent  channel.  The  proj- 
ect did  not  provide  for  extension  and  repair  of  the  Saybrook  jetties,  nor 
did  the  estimates  include  any  amount  for  annual  dredging  to  maintain 
channels,  nor  for  dredging  between  the  jetties  at  Saybrook,  nor  for  any 
improvement  whatever  below  Middletown,  where  considerable  dredg- 
ing has  been  required.  All  of  these  have  consumed  a  large  part  of  the 
approi)riations  made  since. 

Under  this  project,  extended  to  include  other  necessary  dredging  up 
to  the  fall  of  1887,  a  training  wall  of  riprap  3,689  feet  long  h^  been 
built  at  Hartford  Bar  (instead  of  the  proposed  wing  dam),  and  a  ripi*ap 
wing  dam  5,300  feet  long  had  been  built  at  (xlastonbury  Bar,  both 
to  a  height  of  3  feet  above  low  water.  Part  of  the  Hartford  training 
wall  was  subsequently  built  to  4  feet  above  low  water;  the  west  jetty  at 
Saybrook  had  been  extended  to  the  16-foot  curve,  the  east  jetty  to  the 
12-foot  curve,  and  a  channel  130  feet  wide  and  12  feet  deep  had  been 
dredged  between  them,  besides  maintaining  the  required  deptns  iu  this 
part  of  the  river  by  annual  dredging,  at  a  cost  of  from  $5,000  to  $10,000 
each  year. 

In  1887  it  had  become  evident  that  the  proposed  plan  of  permanent 
improvement  would  not  materially  reduce  the  amount  of  dredging 
annually  required,  and  that  no  efi'ectual  substitute  could  be  recom- 
mended which  would  not  be  very  expensive,  and  in  December,  18S7,  a 
new  project  was  adopted,  under  which  future  operations  were  to  be  con- 
lined  to  completing  the  jetties  at  the  mouth  of  the  river  to  a  height  of 
5  feet  above  high  water,  with  a  top  width  of  0  feet,  widening  the  chan- 
nel between  the  two  jetties  to  400  feet,  with  a  depth  of  12  feet  at  mean 
low  water,  and  annual  dredging  to  maintain  the  channel  from  Hartford 
to  Long  Island  Sound,  at  an  estimated  cost  as  follows: 

For  completing  jetties $60,000 

For  dredging  between  jetties 20,000 

Total 80,000 

For  average  annual  maintenance  of  channel  iVom  Hartford  to  Long  Island 
Sound 10,000 
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The  reasons  for  this  change  of  project  are  fully  given  in  a  letter 
printed  in  tlie  Annual  Report  of  the  Chief  of  Engineers  for  1888,  Part 
I,  pages  536-538.  '       .  - 

In  1889  a  modification  of  this  project  was  adopted  which  provides 
for  raising  the  dike  at  Hartford  to  a  height  of  15  feet  above  low  water, 
at  an  estimated  cost  of  $50,000,  making  the  total  estimate  for  comple- 
tion at  that  timo  $130,000.  The  reasons  for  this  modification  are  given 
in  detail  in  letters  to  the  Chief  of  Engineers  of  October  14  and  October 
24,  1889,  i)rinted  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1890,  Part  I,  pages  614,  615. 

The  existing  project  for  this  improvement,  therefore,  now  consists  in 
making  a  channel  from  Long  Island  Sound  to  Hartford,  Conn.,  to  be 
400  feet  wide  and  12  feet  deep  at  mean  low  water  across  Saybrook  Bar, 
and  thence  to  Hartford  to  be  100  feet  wide  (or  as  near  to  that  width  as 
practicable)  and  9  feet  deep  at  extreme  low  water,  or  about  10  feet 
below  ordinary  summer  level;  these  channels  to  be  maintained  by 
annual  dredging,  by  completing  the  two  jetties  at  Saybrook  Bar,  build- 
ing a  wing  dam  at  Glastonbury  Bar  (already  completed),  and  by  rais- 
ing the  height  of  the  dike  or  training  wall  at  Hartford  !Bar,  at  a  total 
estimated  cost  of  $130,000  for  the  permanent  work  and  $10,000  per 
year  for  the  annual  dredging.  The  last  is  considered  the  most  urgent 
of  these  works. 

Since  the  modification  of  the  project  approved  by  the  Chief  of  Engi- 
neers, December  22,  1887,  up  to  July  1,  1894,  365,460  cubic  yards  of 
material  had  been  dredged  from  the  several  bars  of  the  river,  all  in 
pursuance  of  that  part  of  the  project  relating  to  annual  maintenance 
of  channel  from  Hartford  to  Long  Island  Sound.  The  amount  expended 
on  this  work  during  this  time  was  about  $46,000. 

Up  to  July  1, 1894,  nothing  had  been  done  toward  raising  the  dike 
at  Hartford  or  toward  dredging  or  enlarging  jetties  at  Saybrook,  the 
available  funds  at  no  time  having  been  in  excess  of  what  was  required 
for  annual  maintenance  of  channels. 

Sketches  of  the  Connecticut  River  from  Hartford  to  Rocky  Hill  and 
of  Saybrook  Bar  at  the  river's  mouth  were  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1885,  page  636. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE   30,  1895. 

At  the  beginning  of  the  fiscal  year  the  work  of  maintaining  the  river 
channels  by  annual  dredging  was  in  progress  under  an  agreement  with 
C.  C.  Goodrich  at  the  rate  of  12  cents  per  cubic  yard,  approved  by  the 
Chief  of  Engineers  July  18, 1892.  Work  was  continued  until  July  12, 
1894,  when  it  was  suspended  and  resumed  again  August  30;  dredging 
under  this  agreement  was  finally  completed  September  17, 1894.  From 
July  1, 1894,  to  September  17, 1894, 14,206  cubic  yards  were  dredged. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $20,000 
for  this  improvement.  This  being  the  estimated  amount  required  for 
annual  dredging  for  two  years,  it  was  decided,  with  approval  of  the 
Chief  of  Engineers,  to  so  apply  it.  After  duly  advertising  for  pro- 
posals, a  contract  for  dredging  after  the  freshets  of  1895  was  entered 
into  with  the  Newburg  Dredging  Company,  at  the  rate  of  lOJ  cents  per 
cubic  yard  of  material  measured  in  the  scows.  Work  under  this  con- 
tract was  begun  May  14, 1895,  and  is  still  in  progress,  up  to  June  30, 
1895, 46,219  cubic  yards  of  sand  having  been  removed,  making  channels 
of  9  feet  depth  at  extreme  low  water  through  the  worst  of  the  bars  left 
by  the  spring  freshets.    The  total  amount  dredged  during  the  fiscal  year 
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ending  June  30, 1895,  is  60,426  cubic  yards,  divided  among  the  several 
bars  as  follows: 


Localitie«. 


Glastoubnry  Bar. 
Pres«j  Barn  Bar.., 
Pistol  Point  Bar. 
Glaaionbury  Bar. 
Pistol  Poiut  Bar. 
Clay  Banks  Bar.. 

Hart  lord  Bar 

Clay  Banks  Bar.. 
Glastonbury  Bar. 


Dates. 


Cubic 
yards. 


Jnly  2-7,  1894 1  3,378 

Jnly  9-10, 1804 |  1,34b 

July  U-12,  1884 ,  683 

Ang.30-Sept.  17,  1894.  8,805 

May  14-18. 1865 '  ■  5,093 

May  20-Jiuxe  1,1805... I  13,625 

Jnno  1-18, 1896 16,813 

June  18-19, 1805 i  1, 1» 

June  19-29, 1895 9,564 


The  above  dredging  was  done  to  a  depth  of  9  feet  at  extreme  low 
water  (about  9^  feet  below  mean  low  water)  and  the  channels  were 
geoerally  made  50  to  65  feet  wide,  only  sufficient  for  the  immediate 
needs  of  navigation. 

PRESENT   CONDITION  OF  IMPROVEMENT. 

The  Hartford  Dike  and  Saybrook  jetties  are  in  good  condition, 
though  not  yet  completed. 

The  freshets  of  last  spring  were  much  higher  than  ordinary,  but  not- 
withstanding the  general  condition  of  the  bars  was  found  to  be  rather 
better  than  exi^ected  when  the  water  fell.  The  required  depth  is  being 
made  upon  the  bars  as  fast  as  possible  after  the  freshets,  and  dredging 
is  now  in  progress. 

PROPOSED   OPERATIONS. 

Future  appropriations  will  be  applied  first  to  annual  dredging  to 
maintain  a  channel  of  9  feet  depth  at  extreme  low  water,  and  when 
sufficient  funds  are  available  to  completing  the  dike  at  Hartford, 
enlarging  the  Saybrook  jetties,  and  dredging  between  them.  Since 
the  plan  of  rating  annual  dredging  as  of  first  importance  has  been 
adopted  the  navigable  condition  of  the  river  has  been  much  better 
maintained  than  ever  before.  To  do  this  work  promptly  and  eflecti  vely 
it  is  necessary  that  about  $10,000  should  be  available  for  each  year,  to 
be  expended  as  soon  as  practicable  after  the  spring  freshets  subside. 

Enlarging  the  Hartford  Dike  is  important  as  a  means  of  reducing 
the  amount  of  dredging  annually  required  at  Hartford  Bar,  and  the 
widening  of  the  channel  at  Saybrook  and  enlarging  of  the  jetties  there 
are  de:sigiied  to  aflbrd  an  easier  and  safer  entrance  to  the  mouth  of  the 
river. 

The  amount  estimated  for  completion  of  the  permanent  works  in 
this  river,  viz,  the  Hartford  Dike,  the  Saybrook  jetties,  and  the  chan- 
nel between  these  jetties,  was  8130,000  in  1890.  The  appropriations 
made  since  then  have  only  been  sufiflcient  for  maintenance  of  the  river 
channels  by  annual  dredging,  to  which  they  have  been  applied ;  and 
the  appropriation  made  in  1894  is  also  to  be  applied  to  such  dredging. 
Consequently  the  estimated  cost  of  completion  of  the  project  remains 
unchanged. 
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Appropriations  for  improving  the  Connecticut  River  below  Hartford 
have  been  as  follows: 


Application. 


Date. 


Aiuouni. 


I>re<1ginK  at  Saybrook  Bar 

Dredglni;  at  Savbrook  Bar  (the  nnexpended  balance  of  1836  reappropri- 

ated) 

Balance  dae  contractor  under  previous  appropriation 

Survey 

DredglnR  at  Pratta  Ferry,  Pistol  Point,  Mouse  Islaud,  piliQC  at  Hartford  . 
Dredgintf  at  Hartford,  Clay  Bauks,  Pier  I,  Pier  J.  Pratts  Ferry,  Glaston 

bury.  Pistol  Point,  and  Chester  Rock 

DredKHig  at  Pratts  Ferry,  Pistol  Point,  and  Say  brook  Jetty 

Dredging  at  Hartford,  Pratts  Ferry,  Glastonbury,  Saybrook  Jetty 

DrtMlging  at  Hartford,  Pratts  Ferry.  Saybrook,  Saybrook  Jetties 

Dredging  at  Hartford,  Pratts  Ferrj*,  Glastonbury,  Saybrook  Jetties 

Dnulgiiie  at  Hartford,  Pratta  Ferry,  Glastonbary,  Sayorook  Jetties,  Salmon 

Kiver  dredging 


July    4,1836      riO,000.00 


Mar. 
Mar. 
Mar. 


3. 1830  , 
1.18i:<, 
2, 1867 


July  11.1870  1 


Compensation  for  previous  dredjnug 

Saybrook  Jetties,  Survey  from  Hartford  to  Rocky  Hill. 

Dredging  at  Hartford,  Press  Barn,  Glastonbury 

Dreilging  at  Hartford,  Glantonbury,  Savbrook  Jetties. 


Mar.   3. 

June  10, 
I  Mar.  3. 
I  June  23. 

Mar.   3, 

Aug.  U, 


Dredging  at  Hartford,  Pi-atts  Ferry,  Glaittonbury,  Glastonbury  wing  dam. 

Sa Vurook  J e tt ies 

Drprlgmg  at  Hartford,  Clay  Banks,  Pratts  Ferry,  Press  Barn,  Glastonbury, 

Dividend.  Pistol  Point,  and  Salmon  River.  Hartford  Dlko 

DrtHlging  at  Hartford,  Clay  Banks.  Pratts  Ferry,  Press  Bum.  Glastonbury. 

Dividend,  Pistol  Point,  Mouse  Island,  and  between  Saybrook  Jetties. 

extendnic  west  Jetty  at  Saybrook. 


.;  Jane  18, 
.|  Mar.  3. 
,  June  14, 


1871  I 
1872' 
1873  1 
1874 
1875 

1876 
1878 
1878' 
1879  I 
1880, 


3,471.57 
3.905  22 
20,000.00 

35.000  00 
40  000.00 
20.000.00 
20.00U.00 
20.000.00 

20,000.00 
4. 203. 00 
30,000.00 
10.000  00 
10.000.00 


I 


Mar.    3.1881  .      30.000.00 
Aug.  2.1882        45,000.00 


ConiiM»n»atT»n  for  previous  dredging 

Dredging  at  Hartford,  Clay  Banks,  Naubuc,  Press  Barn,  Glastonbury, 

Dividend.  Pistol  Point,  and  Uaddam  Island;   repairs  of  Hartfoixl  Dike 

aiid  Saybrook  Jetties 

Annual  dredging  at  Hartford.  Clay  Banks,  Press  Barn,  Glastonbury.  Divi- 

tlend.  Brock  ways 

Annual  dredging  at  Hartford.  Clay  Bank  a  Press  Bam,  Glastonbury,  Divi* 

deiid.  Pistol  Pmnt,  Mouse  island,  Haddam  Island. 


July   5. 
Mar.  3. 


1884  I 
1885, 


Annual  dredging  at  Hartford.  Clay  Banks,  Nanbnc,  Press  Barn.  Glaston- 
hTirv.  Dividend.  Pistol  Point.  Mouse  I.«<land,  Sears  Shoal.  Chester  Rock, 
D.'\*ils  Reef.  Calves  Island 

Annual  drudging  upon  several  bars  below  Hartford,  in  progress 


Aug.  5,1886 
Aug.  12. 1888 
Sept.  10. 1800 


July  13. 1802 
Aug.  17. 1804 


Total  . 


35, 000. 00 
4,745.43 


26. 250. 00 
10.000  00 
12.  iOO.  00 


20.  OCO.  00 
2ii.  000. 00 


4?t).  165. 22 


Tl)«^  CoQDecticat  River  is  in  the  collectioD  district  of  Hartford.  By  rourse  of  river 
tlie  distance  from  Holyoke,  Mass.,  to  Hartford,  Conu.,  is  about  34  miles,  and  from 
Hartford  to  Louf^  Island  Sound  about  50  miles. 

TbtM-e  is  a  light- house  on  Saybrook  Point,  on  the  west  shore  of  the  river,  at  its 
month,  and  another  at  the  end  of  the  west  jetty,  besides  which  there  are  thtee  small 
beacon  lights  and  several  rang^  light-s  in' the*  river,  which  are  maintained  by  the 
United  States. 

Fort  Trnmbnll,  New  London  Harbor,  Connecticut,  about  16  miles  east  of  Say- 
brook Point,  is  the  nearest  work  of  defense. 

Money  statement. 

•Inly  1,  1894,  balance  unexpended $7,806.76 

A.! 'onnt  appropriated  by  act  of  August  17,  1894 20, 000. 00 

27.806.76 
June  30, 1895,  amount  expended  during  fiscal  year 5,561.88 


Jnlv  1, 1895, balance  nnexpendea 22,244.88 

July  1,  1895,  outstanding  liabilities $5,103.34 

J II  ly  1,  1895,  amount  covered  by  uncompleted  contracts 4, 072. 05 

9,175.39 


July  1, 1895,  balance  available 13,069.49 


Amount  (estimated)  required  for  completion  of  existing  project 130, 000. 00 

Amount  (estimated)  required  for  maintenance  annually 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    90, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Digitized  by 


Google 


774         REPORT   OF   THE   CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 


Abstract  of  propoeala  for  dredging  in  Connecticut  River,  Connecticut^     "     "     ' 
by  Cot,  H,  M.  Robertf  Corps  of  Engineers^  at  zVcw  York  City,  Jpril  8,  1S95. 

[Auioiiot  available,  $9,00U.] 
Name  and  addrens  of  bidder. 


opened 


No. 


Price 

i  per  cubic 
I      yard- 


;     CenU. 

1  The  Hartfonl  Dredging  Co..  Hartford,  Conn 1  !<»} 

2  ]  John  H.  Fenner.  3H0  Communipaw^  avenne.  Jersey  City,  N.J 19 

6  Newburgh  Dredging  Co.,  Newbarfi^. N.  Y.* lOJ 

7  J  William  E.  Kingaton,  24  West  Swan  street,  Buffalo,  N.Y 1  1«* 

*  Lowest  bid;  aocopted. 
Eutered  into  contract  April  17^  1895;  work  now  in  progress. 


COMMERCIAL  STATISTICS  FOR  THE  CALKNDAR   YEAR   1894. 

[Through  coiirtesy  of  Mr.  C.  C.  Gooilrich.  {general  manager  of  the  Hartford  and  New  York  Transpor- 

tatiou  Company. ) 

Arrivals  and  departures  of  vessels. 
[Draft,  7  to  10  feet;  tonnage,  100  to  1,000  tons.] 


Kind  of  vessels. 


Number 

of  ronnd 

trips. 


Steamers 

Sailing  vessels 
Barges 


Total. 


Aggregate  timnage  of  all  trips  not  ascertained. 

Freight  received  and  shipped  by  water. 


Chief  articles. 


Tons. 


360 
220 
550 


1,130 


Coal 280.000 

Stone :      80.000 

Miacellaneous  (not  otherwise  included) i    200, 000 


Total - !    560,000 


Estimated 
value. 


$1,050,000 

400.000 

36. 000,  000 


i 


37.  450,  000 


No  new  lines  of  transportation  have  been  established  since  July  1,  1894. 

During  1894  one  800-ton  barge  was  built  and  three  500-ton  barges  were  repaired  m 
the  river. 

These  figures  show  a  decrease  in  tonnage  since  1893  of  90,000  tons.  The  depression 
in  business  which  continued  through  the  year  1894  is  the  reason  assigned  for  this 
decrease. 


D  4. 

IMPROVEMENT    OF    HARBOR   OF   REFUGE   AT   DUCK   ISLAND   HARBOR, 

CONNECTICUT.    . 

Duck  Island  Harbor  is  a  bay  on  tbe  nortb  shore  of  Long  Island  Sound, 
between  headlands  known  as  Meimuketesuck  and  Kelseys  points, 
respectively  on  the  east  and  west  sides  of  the  harbor.  It  is  about  7 
miles  west  of  the  mouth  of  tbe  Connecticut  Kiver  and  midway  between 
the  harbors  of  Xew  Haven  and  New  London.    In  this  distance  of  46 
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miles  there  is  no  secure  harbor  of  suflScient  size  and  depth  to  shelter 
any  considerable  part  of  the  general  commerce  of  the  sound.  Duck 
Island  Harbor  has  a  large  anchorage  area,  with  depths  of  16  feet  or 
more  at  low  tide  and  with  good  holding  bottom.  It  is  sheltered  from 
the  north  by  the  mainland,  partly  sheltered  from  the  east  by  Menun- 
ketesuck  Point,  and  slightly  sheltered  from  the  south  by  Duck  Island, 
an  island  about  900  feet  long  (north  and  south)  by  300  feet  wide, 
situated  in  the  mouth  of  the  harbor,  rather  more  than  half  a  mile 
west-southwest  from  Menunketesuck  Point. 

PROJECT   FOR  IMPROVEMENT. 

Under  act  of  Congress  of  August  2, 1882,  a  preliminary  examination 
of  this  harbor  was  made  by  Col.  J.  W.  Barlow,  Corps  of  Engineers,  the 
report  on  which  was  printed  in  the  Annual  Report  of  the  Chief  of  Bogi- 
neers  for  1884,  Part  I,  page  684,  and  in  Senate  Ex.  Doc.  No.  50,  Forty- 
eighth  Congress,  first  session.  This  report  outlined  two  plans  for 
improving  the  security  of  the  harbor,  and  suggested  that  the  adoption 
of  a  project  be  deferred  for  further  consideration. 

The  act  of  Congress  approved  August  5,  1886,  provided  for  a 
"resurvey  of  Duck  Island  Harbor,  on  Long  Island  Sound,  including 
plans,  specifications,  and  estimates  of  cost  for  making  the  same  a 
harbor  of  refuge.^'  A  preliminary  examination,  together  with  the 
recent  Coast  Survey  charts,  aftbrded  all  the  information  necessary 
without  a  detailed  survey.  In  the  report  of  this  examination,  dated 
November  12, 1886,  and  printed  (with  map)  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1887,  Part  I,  page  641,  the  required  plans,  etc., 
were  presented.  They  contemplated  the  construction  of  three  riprap 
breakwaters,  one  extending  westerly  from  Duck  Island,  one  northeast- 
erly from  the  island  toward  Menunketesuck  Point,  and  the  third  south- 
westerly from  Menunketesuck  Point.  These  would  shelter  an  area 
of  about  116  acres,  with  16  feet  depth  or  more  at  low  tide  in  case  of 
southeast  storms,  with  a  larger  area  for  storms  from  any  other  quarter. 
The  harbor  would  have  a  broad  western  entrance,  with  17  feet  depth, 
and  an  eastern  entrance  between  the  breakwaters  over  25  feet  deep  and 
about  750  feet  wide.  The  breakwaters  proposed  were  to  be  of  riprap, 
10  feet  wide  on  top,  which  was  to  be  10  feet  above  low  water  level 
(about  6  feet  above  high  water),  with  inside  slopes  of  1  upon  1  and 
outsides  slopes  of  2  upon  3. 

The  estimated  cost  of  riprap  stone  was  as  follows: 

Breakwater,  westerly  from  Duck  Island,  3,000  feet  long tons..     181,000 

Breakwater,  northeasterly  from  Dock  Island,  1,750  feet  long do . . .       79,  000 

Breakwater,  sonthweHterly  from  Menunketesuck  Point,  1,180  feet  long. do. ..      41, 000 

Total,  301,000  tons  of  stone,  at  $1,40  per  ton $421,400 

Contingencies,  10  per  cent 42, 140 

Total 463,540 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War  September  27, 1800,  after  the  first  appropriation  for  the 
harbor  had  been  made,  and  up  to  July  1, 1804,  57,474  tons  of  riprap 
had  been  delivered  and  placed  in  the  breakwater  extending  westerly 
from  Duck  Island,  building  1,600  linear  feet  of  work  to  a  height  of  about 
7^  feet  above  mean  low  water,  with  top  width  of  5  feet.  The  reduced 
cross  section  was  adopted  as  a  temporary  measure  to  secure  a  larger 
sheltered  area  at  once.  The  work  will  require  enlarging  to  make  it 
])ermanent. 

A  map  showing  location  and  other  details  of  this  work  was  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  page  644, 
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OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1895. 

By  the  act  of  Congress  of  August  17, 1894,  $30,000  was  appropriated 
for  continuing  this  improvement.  After  duly  advertising  for  proposals, 
on  November  14,  1894,  a  contract  for  extending  and  enlarging  the 
breakwater  west  from  Duck  Island  was  entered  into  with  Hughes  Bros. 
&  Bangs,  at  the  rate  of  68  cents  per  ton  of  riprap  delivered  and  placed. 
Work  under  this  contract  has  not  yet  begun ;  the  contract  expires  June 
30,  1896. 

A  small  light  is  maintained  at  the  end  •of  the  uncompleted  break- 
water. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  present  length  of  the  breakwater  extending  westerly  from  Duck 
Island  is  1,660  feet,  being  rather  more  than  half  its  projected  length. 
Its  present  termination  is  in  16^  feet  of  water  at  mean  low  tide.  The 
first  1,000  feet  is  from  4  to  5  feet  above  mean  low  water,  having  settled 
from  its  original  height  of  7^  feet;  the  last  660  feet  is  now  about  8  feet 
above  mean  low  water. 

No  work  has  been  done  on  either  of  the  other  projected  breakwaters. 

PROPOSED   OPERATIONS. 

With  the  available  funds  and  under  the  contract  now  in  force  the 
part  of  this  work  which  has  settled  will  be  rebuilt  and  the  whole  work 
extended  about  600  feet. 

Future  appropriations  will  be  applied  to  extending  the  westerly 
breakwater  and  to  building  the  other  breakwaters  as  provided  in  the 
approved  project  for  this  work. 

Appropriations  for  harbor  of  reAige  at  Duck  Island  l^arbor,  Con- 
necticut, have  been  made  as  follows: 


ApplioatioD. 


Westerly  breakwater  (04«  feet) 

Westerly  breakwater  (714  feet) 

Westerly  breakwater  <not  yet  expended). 


Total. 


Date.        i  Amooot. 


Sept.  19. 1890  ;  ^35,000 

Jalyl3.1892  86,000 

Aug.  17, 1894!  30,000 

90,000 


Duck  Island  Harbor  is  in  the  collection  district  of  Hartford. 

Tlie  nearest  li^ht-house  is  at  Saybrook  Point,  at  the  mouth  of  the  Connecticnt 
River,  about  8  miles  eastward.  There  is  a  light  vessel  on  Long  Sand  Shoal,  about  5 
miles  to  the  southeast. 

Fort  Trumbull,  New  London  Harbor,  21  miles  east,  is  the  nearest  work  of  defense. 

Money  statement. 

July  1, 1894,  balance  unexpended $1,640.68 

Amount  appropriated  by  act  of  August  17, 1894 30, 000. 00 

31,640.68 
June  30, 1895,  amount  expended  during  fiscal  year 1, 562. 04 

July  1, 1895,  balance  unexpended 30,078.64 

July  1,1895,  outstanding  liabilities $22.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 25, 840. 00 

25,862.00 

July  1, 1895,  balance  available 4,216.64 

(Amount  (estimated)  required  for  completion  of  existing  project 373,  540. 00 
Amount  that  can  bo  prohtably  expended  in  fiscal  year  ending  June  30, 1897  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Abstract  of  proposals  for  hreahcater  construction  at  Duck  Island  Harhor^  Connecticut^ 
*  *  *  opened  hy  Lieut.  Col.  H.  M.  Robert,  Corps  of  Engineers,  at  Seic  York  City^ 
<m  October  16, 1894. 

[Amoant  aTftilable,  126,000.] 


No. 


Name  and  address  of  bidder. 


Price  per '^"^»f 
pounds.)  P^^^fd'i^* 


Cbas.  F.  Stoll,  204  Bank  street,  New  London,  Conn. . . 
Bro^ni  Sc  Fleming.  139  Broad  strest.  New  Tork  City 

S.  &  E.  S,  Belden.  Hartford,  Conn 

Jobn  A.  Boukdr,  110  Wall  street,  New  York  City.. 
Hugbes  Bros.  4St  Bangs,  Syracuse,  N.  Y 


$1.25 

.07 

.95 

1.23 

-.68 


•  Lowest  bid. 
Contract  entered  into  November  14, 1894.    Work  not  yet  begun. 


Tofit. 
21.138 
26.804 
27.368 
21, 138 
38,2S5 


COMMRRCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1894. 

No  record  of  the  nomber  of  vessels  passing  this  harbor  of  refuge  is  kept.  For  gen- 
eral purposes  it  may  be  assumed  as  about  two-thirds  the  number  passing  the  New 
Haven  Breakwater,  which  is  reported  as  160,160  for  the  year  1894. 

During  the  year  ending  June  90,  1895,  n  partial  but  nearly  complete  record  has 
been  kept  of  the  vesels  observed  at  anchor  behind  Dtick  Island  Breakwater,  which 
18  as  follows  : 

Schooners 54     Fleet  of  barges  in  tow 1 

Sloops 11  I  Steam  barge 1 

Yachts 11  I  Fishing  steamer 1 

Towboats 2  !  U.  S.  Coast  Survey  steamer 1 


Ds. 

IMPROVEMENT  OP  NEW  HAVEN  HARBOR,  CONNECTICUT. 

New  Haven  Haxbor  is  a  bay  on  tlie  North  shore  of  Long  Island  Sound, 
extending  about  4  miles  inland  and  from  1  to  2  miles  wide.  The  Mill 
and  Quinnipiac  rivers  empty  into  the  head  of  the  harbor.  They  are 
streams  of  no  commercial  importance  except  for  tidal  navigation  at  or 
near  their  mouths. 

The  harbor  channel  is  from  400  feet  to  a  mile  wide,  with  mud  and  sand 
flats  on  either  side.  When  the  Government  began  work  in  this  harbor 
in  1867  the  available  low- water  depth  from  the  city  wharves  to  Cranes 
Bar,  about  one-third  way  down  the  harbor,  was  9  feet;  thence  to  Fort 
Hale,  which  is  about  half  way  down,  it  was  16  feet  or  over.  A  short 
distance  below  Fort  Hale  was  a  bar  of  very  soft  mud,  extending  across 
the  harbor,  with  13  feet  available  depth  at  mean  low  water. 

The  entrance  to  the  harbor  was  partially  obstructed  by  several  sunken 
rocks. 

PROJECTS  POR  IMPROVEMENT. 

Several  plans  for  removal  of  certain  of  the  rocks  at  the  harbor 
entrance  have  been  proposed  and  undertaken  but  not  completed.  The 
removal  of  the  harbor  light-house  to  Southwest  Ledge  and  the  comple- 
tion of  the  proposed  system  of  breakwaters  will  obviate  the  necessity 
of  further  work  ui>on  these  rocks. 
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The  work  of  deepening  the  chamiel  in  this  harbor  has  for  the  most 
part  been  done  in  accordance  with  plans  presented  in  annual  or  special 
reports  to  the  Chief  of  Engineers,  the  projects  being  adopted  under 
subsequent  appropriations  and  not  based  upon  examination  or  surveys 
ordered  by  Congress. 

In  a  letter  dated  January  20, 1871,  printed  as  House  Ex.  Doe.  No. 
95,  Forty-first  Congress,  third  session,  and  also  on  page  771  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1871,  General  Warren, 
U.  S.  Engineers,  states  that  "the  business  of  New  Haven  requires  that 
there  should  be  a  channel  dredged  200  feet  wide  and  to  a  depth  of  U 
feet  at  mean  low  water  up  to  the  wharves,"  and  that  this  is  "in  many 
respects  more  important  to  New  Haven  than  the  removal  of  the  rocks 
at  the  entrance  to  the  harbor.''    It  was  estimated  to  cost  $64,815. 

March  3,  1871,  $40,000  was  appropriated  for  this  harbor,  and  it  was 
expended  in  the  same  year  in  making  a  channel  13  feet  deep,  200  feet 
wide  up  to  Long  Wharf,  350  feet  wide  at  the  bend  at  Long  Wharf,  and 
100  feet  wide  from  there  to  the  steamboat  wharf. 

In  a  letter  of  December  23, 1871,  printed  in  House  Ex,  Doc.  No.  137, 
Forty-second  Congress,  first  session.  General  Warren  submitted  an 
estimate  of  $26,250  for  dredging  16  feet  deep  and  200  feet  wide  across 
Fort  Hale  Bar,  adding  that  there  was  some  doubt  as  to  the  permanence 
of  such  a  channel.  June  10,  1872,  $15,000  was  appropriated  for  the 
removal  of  rocks  and  $20,000  for  harbor  improvement.  The  former 
amount  was  expended  upon  Luddington  Rock;  the  latter,  with  part  of 
an  appropriation  of  $25,000  made  Mareh  3,  1873,  was  expended* in 
dredging  on  Fort  Hale  Bar,  and  at  the  close  t)f  the  season  of  1873  the 
channel  had  been  made  16  feet  deep  and  200  feet  wide  as  proposed.  It 
soon  filled  to  nearly  its  former  condition.  The  13-foot  channel  above 
Long  Wharf  was  widened  to  110  teet  in  the  same  year. 

In  the  Annual  Report  for  1873,  General  Warren  says: 

It  is  thought  that  no  improvemeut  here,  beyond  what  can  be  accomplished  with 
the  funds  now  available,  is  called  for  on  the  part  of  the  United  Stat-es,  and  no  fur- 
ther appropriation  is  asked  for. 

No  appropriation  for  this  harbor  was  made  in  1874,  and  none  was 
recommended  in  the  Annual  Report  of  that  year. 

January  21, 1875,  the  House  of  Representatives,  by  resolution,  asked 
"  for  a  report  from  surveys  already  made  in  regard  to  the  expediency  of 
widening  and  deepening  the  main  channel  of  New  Haven  Harbor,  Con 
necticut,  to  a  depth  not  exceeding  20  feet,  and  also  the  expediency  and 
estimate  of  cost  of  a  breakwater."  In  a  report  dated  January  27, 187."), 
Colonel  Barlow,  TJ.  S.  Engineers,  then  in  charge,  submitted  the  follow 
ing  estimates  in  reply  to  that  part  of  the  resolution  relating  to  the 
channel  (see  Annual  Report  of  the  Chief  of  Engineers  for  1875,  Part  11. 
p.  250): 

For  channel  400  feet  wide  and  20  feet  deep $416,490 

For  channel  400  feet  wide  and  18  feet  deep 276, 990 

For  channel  300  feet  wide  and  20  feet  deep 325),925 

For  channel  300  feet  wide  and  18  feet  deep 208,890 

Also,  February  8, 1875,  in  reply  to  request  from  the  Chief  of  Engineers, 
he  estimated  $10,000  as  the  cost  of  widening  to  200  feet  the  13  foot 
channel  above  Long  Wharf  already  110  feet  wide. 

In  submitting  these  reports  the  Chief  of  Engineers  recommended  the 
latter  work  "  as  being  of  immediate  importance,  and  whatever  action 
may  be  taken  upon  the  project  of  making  a  20-foqt  channel,  this  at 
least  should  be  done."  In  a  subsequent  report  on'  the  same  matter, 
February  9,  1875,  Colonel  Barlow  presented  an  estimate  of  #35.000  for 
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T^idening  the  channel  above  Long  Wharf  to  400  feet.  ThiK  was  trans- 
mitted to  the  House  of  Kepresentatives  by  the  Secretary  of  War,  Feb- 
ruary 13, 1875,  with  favorable  indorsement  of  the  Chief  of  Engineers. 
The  latter  plan  was  carried  out  under  the  appropriation  of  810,000 
made  March  3,  1875,  with  a  balance  of  about  $0,000  from  previous 
appropriations,  and  the  13-foot  channel  was  made  415  feet  wide  above 
Long  Wharf,  the  price  of  work  being  much  lower  than  had  been 
estimated. 

Nothing  was  appropriated  for  this  harbor  in  1870  and  1877. 

In  the  Annual  Report  for  1877  Colonel  Barlow  refers  to  the  estimates 
submitted  in  his  letter  of  January  27, 1875,  and  recommends  that  the 
channel  below  Long  Wharf  be  made  400  feet  wide  and  16  feet  deep, 
its  then  dimensions  (200  feet  wide  and  13  feet  deep)  not  attbrding 
"  sufficient  space  for  convenient  navigation."  The  estimated  cost  was 
$40,000. 

In  1878,  under  the  appropriation  of  $25,000  made  June  14,  1878,  the 
channel  was  dredged  to  the  length  and  depth  projjosed,  with  width  of 
300  feet. 

In  a  letter  of  February  4, 1879,  transmitting  map  of  harbor  examina- 
tion made  in  December,  1878  (letter  printed  in  the  Annual  lieport  of 
the  Chief  of  Engineers  for  1879,  Part  I,  p.  336),  Colonel  Barlow  recom- 
mends deepening  the  channel  above  Long  Wharf  and  widening  the 
channel  below  to  secure  400  feet  width,  with  16  feet  depth,  from  the 
steamboat  wharf  down  to  Fort  Hale;  also  dredging  a  channel  500  feet 
wide  and  16  feet  deep  through  Fort  Hale  Bar.  The  work  above  Fort 
Hale  was  estimated  to  cost  $65,000;  that  below,  $35,000.  The  pro- 
posed depth  and  slightly  greater  width  above  Fort  Hale  was  obtained 
by  October,  1881,  under  three  successive  appropriations  of  $15,000 
each,  made  in  1879, 1880,  and  1881.  Nothing  had  been  done  on  Fort 
Hale  Bar. 

In  the  Annual  Report  for  1879  a  dike  at  Sandy  Point  (opposite  Fort 
Hale)  was  suggested  as  a  means  of  increasing  the  depth  on  Fort  Hale 
Bar,  but  on  account  of  its  expensiveness  was  not  recommended  to  be 
undertaken  until  dredging  had  been  tried  again. 

In  the  Annual  Rei)ort  for  1880  (Part  I,  p.  445)  Colonel  Barlow  renews 
his  recommendation  for  dredging  a  channel  through  Fort  Hale  Bar  500 
feet  wide  and  16  feet  deep. 

In  the  Annual  Report  for  1881  (Part  I,  p.  692),  after  current  observa- 
tions and  borings  had  been  made,  a  dike  from  Sandy  Point  was  recom- 
mended, the  length  to  be  determined  experimentally  as  construction 
progressed,  but  to  be  at  least  4,400  feet,  which  length  was  estimated  to 
cost  $60,000. 

(Jnder  appropriation  of  $30,000,  made  August  2,  1882,  a  plan  for 
this  dike  was  submitted  and  referred  to  The  Board  of  Engineers,  by 
whom  it  was  slightly  modified  and  approved  October  2, 1882. 

The  project  as  approved  consisted  of  a  dike  connected  with  Sandy 
Point  by  a  shore  arm  about  2,160  feet  long,  and  extending  southward 
as  a  channel  arm  about  3,200  feet,  the  channel  arm  and  part  of  the 
shore  arm  to  be  built  of  creoaoted  piling  in  double  rows,  filled  in  with 
stone.  In  188.3  the  location  of  the  shore  arm  was  modified  upon  the 
request  of  oyster  growers  in  the  vicinity,  and  in  1886  the  method  of 
construction  was  changed  to  use  riprap  instead  of  creosoted  piling,  the 
latter  being  found  more  expensive  both  to  construct  and  to  keep  in 
re])air. 

The  appropriations  of  1882, 1886,  and  nearly  all  of  1888  were  expended 
upon  the  dike,  building  the  shore  arm  and  more  than  half  of  the  chau- 
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nel  arm.  The  appropriation  of  1884  was  expended  in  dredging  under 
^  special  project  for  widening  the  channel  above  Long  Wharf  with 
depths  of  8  to  12  feet,  and  for  removing  part  of  the  old  piers  and  abut- 
ments at  Tomlinson's  Bridge,  which  bridge  was  at  that  time  beiug. 
rebuilt. 

The  present  project  for  making  a  10-foot  channel  across  the  Fort  Hale 
Bar  includes  the  completion  of  the  dike  and  dredging  a  channel 400  feet 
wide  and  16  feet  deep  through  the  bar.  Revised  estimates  for  comple- 
tion, made  in  1887  (see  Annual  Rejwrt  of  the  Chief  of  Engineers^  for 
1887,  Part  I,  pp.  599  and  600),  placed  the  cost  of  completion  at  that 
time  at  $46,000  for  the  dike  and  $47,000  for  the  channel;  total  $93,000. 
This  is  to  be  reduced  by  $45,000,  since  appropriated,  making  the  present 
estimate  for  completion  $48,000. 

Up  to  July  1, 1894,  the  shore  arm  and  2,089  linear  feet  of  the  chan- 
nel arra  of  the  dike  had  lieen  built.  No  dredging  had  been  done  on 
Fort  Hale  Bar  since.  1873,  and  the  available  depth  there  was  about  13 
feet  at  mean  low  water;  above  Fort  Hale  Bar  the  channel  had  been 
made  16  feet  deep  at  mean  low  water  and  from  400  to  700  feet  wide. 

The  last  sketch  of  New  Haven  Harbor  in  annual  reports  of  the  Chief 
of  Engineers  was  printed  in  the  report  for  1889,  i>age  678. 

OPERATIONS  DURING  THE  FISCAL   YEAR   ENDING  JUNE  30,  180."). 

The  act  of  Congress  of  August  17,  1894,  appropriated  $10,000  for 
continuing  this  improvement. 

After  duly  advertising,  proposals  for  dredging  to  deepen  the  channel 
over  Fort  Hale  Bar  were  received  October  16, 1894.  The  lowest  ofter 
received,  12  cents  per  cubic  yard,  was  deemed  too  high  and  all  the  bids 
were  rejected.  The  work  was  readvertised  and  proposals  receivai, 
under  the  same  conditions  on  April  8, 1895,  and  under  date  of  April 
17,  1895,  a  contract  was  entered  into  with  R.  G.  &  J.  S.  Packard  to 
do  the  required  dredging  at  the  rate  of  9  cents  per  cubic  yard.  Work 
under  this  contract  is  about  to  begin. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  available  depth  over  Fort  Hale  Bar  is  about  13  feet  at  mean  low 
water.  Above  the  bar  there  is  a  16-foot  channel  up  to  Tomlinson's 
Bridge,  at  the  head  of  the  harbor,  with  from  400  to  700  feet  width. 

Of  the  Sandy  Point  Dike  the  shore  arm,  2,140  feet  long,  and  2,<1S9 
feet  of  the  channel  arm  (including  an  ice  breaker  20  feet  long)  have 
been  built;  1,294  feet  of  the  inner  end  of  the  shore  arm  is  of  riprap; 
the  outer  part  of  the  shore  arm,  846  feet  long,  and  254  feet  of  the  north 
end  of  the  channel  arm  are  built  of  two  rows  of  creosoted  piling,  S 
feet  apart  from  out  to  out,  and  filled  in  with  stone;  1,815  feet  of  tbe 
channel  arm  south'  of  the  pile  work  is  built  of  riprap,  of  which  the 
north  273  feet  is  on  a  log  foundation;  the  ice  breaker  at  the  north 
end  of  the  channel  arm  is  also  of  heavy  riprap  on  log  foundation. 
Parts  of  the  dike  have  settled  from  1  to  2  feet. 

PROPOSED  OPERATIONS. 

Under  the  existing  contract  the  channel  through  Fort  Hale  Bar  will 
be  made  16  feet  deep  and  about  100  feet  wide.  Future  appropriations 
will  be  applied  to  widening  this  channel,  or.  if  necessary,  to  ext^^nding 
the  dike.  The  estimated  cost  of  completing  these  works  is  $38,0<KK  io 
which  should  be  added  an  estimate  of  $5,<KM)  annually  re(iaired  for 
maintaining  the  channels  and  for  repairs  of  dike. 


Digitized  by 


Google 


APPENDIX  D — BKPORT  OF  COLONEL  KOBERT. 


781 


Appropriations  for  the  iniproveiueut  of  New  Havea  Harbor  have  been 
made  as  follows: 


Appbcation. 


Kemoval  of  Middle  Rock,  not  expended  until  1867 

Removal  of  rockn 

Dredging  (13  feet)  above  Fort  Hale . . 

Dretlging  (16  feet)  Fort  Hale  Bar.  and  removal  of  rocks. 

Dredging  (16  feet)  Fojt  Hale  Bar 

Dredging  (13  feet)  above  Long  Wharf 

Dredging  ( 16  feet),  Long  Wharf  to  Fort  Hale 

Dredging  (16  feet)  above  Long  Wharf 

Dredging  (16  feet )  Long  W'baif  to  Fori  Hale.  ..*.-..'...! 

Sandy  Point  Dike 

Dredging  (18. 12.  and  8  feet)  above  Long  Wharf 

Sandy  Point  Dike 

Do 

Dredging .; 

Dredging  (Fort  Hale  Bar) . .  -. 


Total. 


Date. 


Aug. 
July 
Mar. 
June 
Mar. 
Mar. 
June 
Mar. 
June 
Mar. 
Aug. 
July 
Aug. 
Aug. 
Sent. 
July 
Aug. 


30. 1852 
11.1870 
3. 1871 
10. 1872 
3. 1873 
»  1875 
18. 1878 
3. 1879 
14. 1880 
3. 1881 
2.1882 
5.1884 
5.  1886 
11.1888 
19.1890 
13.1892 
17.  1894 


Amount. 


$6,000 
15.000 
40.000 
35.000 
25,000 
lO.OOO 
25.Q00 
15.000 
15.000 
15.000 
30.000 
10.000 
20.000 
15.000 
15.000 
15,000 
lO.OOO 


310,000 


New  Haven,  the  port  of  entry  for  the  collection  district  of  New  HaveUi  is  situated 
at  the  head  of  New  Haven  Harbor,  about  3^  miles  from  Long  Island  Sound. 
There  is  a  light-house  on  Southwest  Ledge,  at  the  month  of  the  harbor. 
Fort  Hale,  2  miles  below  the  city,  commands  the  channel. 

Money  statement. 

July  1, 1894,  balaui'e  unexpended $179.11 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

10, 179. 11 
June  30, 1895,  amount  expended  during  fiscal  year 99. 38 

July  1, 1895,  balance  unexpended 10, 079. 73 

July  1, 1895,  amount  covered  by  uncompleted  contracts 9,  (XK).  00 

July  1, 1895,  balance  available 1,079.7$ 

(Amount  (estimated)  required  for  completion  of  existing  project 38, 000. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    38, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  propoBaU  f(fr  dredging  in  New  Haven  Harhor J  Connecticut^     *     •     *    opened 

by  Lieut,  Col.  H.  M,  Robert ^  Corps  of  Engineers^  at  Neto  York  City,  October  16, 1S94, 

[Amount  available  for  work,  $9,000.] 


No. 


1 


Name  and  address  of  bidder. 


Price 
I  per  cubic 
I     yard. 


I 


Charles  &  II.  E.  Du  Bois,  119  South  street.  New  York  City . 
J.  H.  Fonner,  380  Communipaw  avenue,  Jersey  City,  N.  J. .. 

Alouzo  J.  Boardsley ,  Bridgeport,  Conn 

Alon7.o  E.  Smith,  Islip,  N.Y 

Klijnh  Brninanl.24  State  street,  New  York 

Tin-  Murtlonl  Dredging  Co..  Hartford,  Conn 


CenU. 
15 
12 

'.5i 
10 
17* 
16 


Cubic 

yards 

based  on 

price  bid. 


60.000 
75.000 
58,065 
56.250 
51.42» 
56, 250 


With  approval  of  tlie  Chief  of  Engineers,  date<l  October  24, 1895,  all  bids  wera 
rejected  as  being  too  high. 
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Abstract  of  proposah  for  dredging  in  New  Haven  Harbor t  Connecticut^  opened  by  Col 
H.  M.  Robert,  Corps  of  Engineers,  at  New  York  City,  April  8,  1895. 

[  Amouut  available,  $9,000.] 


No.= 


Name  and  addreos  of  bidder. 


John  H.  Feimer,  38i>  Communipaw  avenue,  Jersey  City.  N.  J 

R.6.&J.S.Packard»  130  Pearl  street.  New  York  City* 

FH.Brainard,  24  State  street,  New  York  City 

Abraham  &,  Cha8.Du  Bois.  119  South  street,  New  York  City 

*  Contract  entered  into  April  17,  1895.    Work  not  yet  begun 


Price 

per  cubic 

yard 


Cents 


9? 

9 
U 
11 


COlffMERCIAL  STATISTICS   FOR  THE   CALENDAR  YEAR  1894. 

Foreign, 

Value  of  imports $369,193 

Value  of  exports $2, 500,  (XX) 

Revenue  receipts $101,062 

Foreign  vessels  entered,  49;  cleared,  32 81 

Domestic  vessels  entered,  743 ;  cleared,  737 1,480 

Tonnage  of  vessels  oivned  at  this  port. 

Steamers 14,498 

Sailing  vessels 28,076 

Barges 18,619 

Total 61,193 

Arrival  and  departure  of  vessels, 

[Draft,  6  to  22  feet;  tonnage,  100  to  2,500  tons.] 


Kind  of  vessels. 


Steamers  of  all  kinds 

Sailing  vessels 

Barges  in  tow,  scows,  etc. 


Total . 


Number 

of  round 

trips. 

13,300 
8,640 
7,920 


Agj^regate 

tonnage  of 

all  trips. 


29,860 


3. 193,W 
5, 184,W^ 
3. 168,  m 


11.545.(Ui 


Coastvfise. 


Articles. 


Coal  received  and  shipped 

Iron  received 

Lumber  received,  92,000,00:  feet. 

Oysters  received  and  shipped 

Miscellaneous  merchandise- 
Received  

Shipped 


Total 3,184,100  .  265.458.000 


Tons. 


Estimated 
value. 


907,500 
150,000 
142.000 
61.600 

908.000 
925,000 


$3  630.000 

4.500.00^1 

2.800.1100 

718,000 

115.000.000 
138.750.0v^> 


I 


The  above  figures  show  an  increase  in  tonnage  of  freight  since  last  year's  report  of 
79,100  tons. 
No  new  lines  of  transportation  have  been  established  since  July  1,  1894. 
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D6. 

CONSTRUCTION  OF  BREAKWATERS  AT  NEW  HAVEN,  CONNECTICUT 

New  Haven  Harbor  is  the  only  natural  harbor  of  any  considerable 
area  and  depth  in  Long  Island  Sound  between  New  London  Harbor, 
45  miles  east,  and  Huntington  Bay,  32  miles  southwest.  At  this  point 
Long  Island  Sound  is  at  its  widest,  and  the  broad,  open  mouth  of  the 
harbor  left  the  anchorage  grounds  exposed  to  storms  from  a  southerly 
quarter,  so  that  vessels  driven  in  by  stress  of  weather  were  frequently 
obliged  to  cross  Fort  Hale  Bar,  going  from  2  to  4  miles  up  the  harbor, 
and  to  anchor  in  the  dredged  channel,  in  order  to  reach  secure  shelter. 

PROJECT. 

December  15, 1874,  the  harbor  commissioners  of  New  Haven  addressed 
a  memorial  to  the  Members  of  Congress  from  Connecticut,  asking  that 
measures  be  taken  "to  procure  appropriations  by  Congress  foi  deepen- 
ing the  main  ship  channel  of  the  harbor  to  20  feet  and  for  constructing 
a  breakwater  from  the  light-house  (then  on  Five-Mile  Point)  to  South 
west  Ledge." 

The  memorial,  printed  in  House  Ex.  Doc.  No.  162,  Forty-third  Con- 
gress, second  session,  states  that  the  breakwater  contemplated  would 
add  greatly  to  the  value  of  the  harbor  as  a  harbor  of  refuge. 

January  21, 1875,  a  resolution  was  passed  by  the  House  of  Repre- 
sentatives asking  "for  a  report  from  surveys  already  made  in  regard  to 
the  exi)ediency  of  widening  and  deepening  the  main  channel  of  New 
Haven  Harbor,  Connecticut,  to  a  depth  not  exceeding  20  feet,  and  also 
the  expediency  and  estimate  of  expense  of  a  breakwater  between  the 
eastern  shore  of  the  entrance  to  said  harbor  and  Southwest  Ledge,  so 
called,  or  such  part  of  said  distance  as  may  be  found  most  expedient  or 
necessary  for  the  protection  of  said  harbor."  In  reply  to  this  resolu- 
tion a  report  was  made  by  Col.  J.  W.  Barlow,  Corps  of  Engineers,  dated 
January  27,  1875,  printed  in  House  executive  document  above  men- 
tioned, and  also  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1875,  Part  II,  page  251,  suggesting  three  locations  for  a  breakwater,  viz : 

1.  That  indicated  in  the  resolution  and  terminating  at  Southwest 
Ledge. 

2.  A  line  running  nearly  east  and  west,  its  middle  point  resting  upon 
Adams  Fall  Rock,  about  one-half  mile  north  of  Southwest  Ledge. 

3.  A  line  400  yards  farther  north,  running  nearly  west  from  Five- 
Mile  Point, 

Estimates  of  cost,  ranging  from  $248,000  to  $465,330,  were  submitted, 
and  with  the  report  were  also  presented  letters  and  commercial  statis- 
tics bearing  upon  the  subject. 

The  question  of  a  westerly  breakwater  does  not  appear  to  have  been 
considered  at  that  time. 

This  report  is  referred  to  by  Colonel  Barlow  in  the  succeeding  Annual 
Reports  for  1876, 1877,  and  1878,  and  in  the  latter  year  additional  sta- 
tistics were  submitted,  but  no  action  was  taken  until  1879,  when  an 
appropriation  of  $30,000  was  made  for  the  <^  construction  of  a  break- 
water at  New  Haven,  Conn.'' 

In  August  of  the  same  year  an  examination  of  part  of  the  mouth  of 
the  harbor  was  made  and  a  map  transmitted  to  the  Chief  of  Engineers, 
with  several  projects  for  breakwaters,  which  were  referred  to  The  Board 
of  Engineers  for  report. 
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The  report  of  the  Boai*d,  dated  November  24, 1879,  and  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1880,  Part  I,  pages  449-452, 
reconmiended  a  breakwater  from  Southwest  Ledge  to  Quixes  Ledge^as 
conteuiplated  in  the  resolution  of  the  House  of  Representatives  of 
January  21, 1875;  but  as  the  anchorage  ground  would  still  be  exposed 
to  southwesterly  gales  the  Board  stated  as  its  opinion  that  a  break- 
water extending  northwest  from  Luddiugton  Rock  would  be  necessary. 
Their  plan  provided  for  two  riprap  breakwaters,  12  feet  wide  on  top, 
rising  6  feet  above  high  water,  with  exterior  slopes  of  1  on  3,  and  interior 
slopes  of  2  on  3,  with  estimates  as  follows: 

EaiimaUefor  breakwater  from  Light- House  Ledge  to  Quixee  Ledge. 

Length  of  construction yards..  1, 100 

Average  height  of  work feet..  32 

Average  cross  section ^ yards..  2W 

Cost  per  cubic  yard $2 

328,900  cubic  yards,  at  $2 $657,800 

Katimates  for  breakwater  in  vicinity  of  Luddiugton  Bock. 

Length yards..       1,^ 

A veruge  height feet. .  28 

Cross  section square  yards..  233^ 

326,667  cubic  yards,  at  $2 $653,334 

This  plan  locates  the  easterly  breakwater  so  as  to  lie  between  Light- 
House  Ledge  (or  Southwest  Ledge)  and  Quixes  Ledge,  and  the  westerly 
one  to  extend  in  a  northwest  and  southeast  direction  overlying  Lud- 
dington  Rock.  The  report  of  the  Board  was  transmitted  to  the  Secre- 
tary ot  War  by  the  Chief  of  Engineers  with  the  suggestion  that  the 
appropriation  ($30,000)  be  applied  toward  the  construction  of  the  east- 
erly breakwater,  and  was  approved  by  him  January  31, 1880.  Before 
work  had  been  begun  the  details  of  cross  section  were  modified  with 
the  approval  of  the  Chief  of  Engineers,  so  that  the  exterior  slope 
should  be  1  on  2  and  the  interior  1  on  1. 

The  first  load  of  stone  was  delivered  April  22, 1880,  beginning  the 
east  breakwater  at  the  end  resting  upon  Southwest  Ledge,  lender 
subsecjuent  appropriations  it  was  extended  northeasterly  and  com- 
pleted to  and  across  Quixes  Ledge  on  February  22, 1890. 

The  river  and  harbor  act  of  1888  provided : 

And  the  Chief  of  .Engineers  may,  if  deemed  necessary,  relocate  the  western  break* 
water,  and  the  Secretary  of  War  is  authorized,  in  his  discretion,  to  expend  any  por- 
tion of  said  sum  in  its  commencement. 

An  examination  in  reference  to  this  matter  was  made  in  the  fall  of 
1888  and  the  results  reported  to  the  Chief  of  Engineers  in  a  letter 
dated  January  26, 1889,  and  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1889,  Part  1,  page  079.  In  the  Annual  Rejwrt  for  1889 
(see  Annual  Report  of  the  Chief  of  Engineers  for  1889,  Part  I,  p.  678) 
was  presented  a  modideation  of  the  project  adapted  to  the  present  and 
I>rospective  recjnirements  of  commerce  of  Long  Island  Sound.  This 
modification  contemplated  the  relocation  of  the  westerly  breakwater 
by  changing  its  location  about  6,(K)0  feet  to  the  southwestward  and  the 
construction  of  a  middle  breakwater,  commencing  at  a  i)oint  1,000  feet 
N.  540  E.  from  Luddiugton  Rock,  and  extending  S.  54*^  W.  5,000  feet, 
crossing  the  rock ;  and  also  a  breakwater  about  1,200  feet  long,  to  partly 
close  tlie  space  between  (Juixes  Ledge  and  the  east  shore. 

The  cross  section  of  these  breakwaters  was  intended  to  be  the  same 
as  the  one  from  Southwest  Ledge  to  Quixes  Ledge,  viz,  12  feet  wide  on 
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top,  the  top  to  be  6  feet  above  mean  high  water,  with  outer  slope  of  I 
upoD  2  aud  inner  slope  of  1  upon  1.  It  was  estimated  that  this  reloca- 
tion of  the  western  breakwater  including  the  intermediate  breakwater 
across  Luddington  Eock,  would  increase  the  cost  of  completion  ($941,- 
135  in  1889)  by  about  $750,000,  and  the  construction  of  the  breakwater 
at  the  east  shore  would  add  about  $90,000  more. 

By  act  of  Congress  approved  September  19,  1890,  $120,000  was 
appropriated  for  "  constructing  breakwater  at  New  Haven,  Conn.,  in 
accordance  with  the  plans  submitted  by  the  Chief  of  Engineers  in 
report  for  1889,  page  678." 

The  estimated  cost  of  this  project  from  the  beginning  is  therefore 
($1,311, 134+ $750,000+ $90,000)  $2,151,134, 

Up  to  July  1, 1894,  $610,000  had  been  appropriated  for  this  work  and 
nearly  all  expended.  The  breakwat-er  easterly  from  Southwest  Ledge 
had  been  completed,  and  of  the  breakwater  crossing  Luddington  Kock 
3,166  linear  feet  had  been  built. 

A  sketch  of  New  Haven  Harbor,  showing  the  locations  of  breakwaters 
proi>osed  under  the  existing  projects,  was  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1889,  page  678. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895. 

By  act  of  Congress  of  August  17,  1894,  $125,000  was  appropriated 
for  this  work,  and  under  date  of  November  14,  1894,  a  contract  was 
entered  into  with  Messrs.  Hughes  Bros.  &  Bangs,  of  Syracuse,  N.  Y.,  for 
extending  the  Luddington  Bock  Breakwater, by  delivering  and  placing 
about  150,000  tons  of  riprap  granite,  at  the  rate  of  $0.74  per  gross  ton. 
Delivery  of  stone  under  this  contract  was  begun  December  19, 1894,  and 
continued  until  May  18,  1895,  when  it  was  suspended  for  the  summer 
months.  The  amount  of  stone  delivered  under  this  contract  up  to  July  1, 
1895,  is  51,048  tons,  with  which  the  breakwater  was  extended  675  feet 
southwestwardly.    The  contract  expires  June  30, 1896. 

During  the  year  lights  have  been  maintained  on  this  breakwater  by 
the  Engineer  Department. 

PRESENT  CONDITION  OF  WORK. 

The  east  breakwater  was  completed  February  22, 1890;  it  is  3,450  feet 
long,  extending  from  the  foundation  of  the  light- house  on  Southwest 
Ledge  northwesterly  to  and  across  Quixes  Ledge,  terminating  in  a 
depth  of  16  feet  of  water  at  the  edge  of  the  east  entrance  channel.  It 
contains  293,777  tons  of  riprap,  and  the  average  cost  (supervision,  etc., 
included)  has  been  $102.50  per  linear  foot.  The  whole  work  is  in  good 
condition. 

The  breakwater  crossing  Luddington  Rock  is  now  3,841  feet  long,. 
500  feet  of  which  lies  northeast  of  the  crest  of  the  rock  and  3,341  feet 
southwest.  It  has  all  been  built  to  a  cross  section  of  12  feet  top  width, 
the  top  being  6  feet  above  mean  high  water,  with  side  slopes  of  1  upon  1. 
As  the  work  settles  slight  repairs  will  be  needed;  the  outer  slope  will 
also  need  building  out  to  a  slope  of  1  upon  2. 

Luddmgton  Eock  Breakwater  now  contain-s  271,102  tons  of  riprap, 
aud  its  present  southwest  end  is  in  a  depth  of  25  feet  at  mean  low  water. 

PROPOSED  OPERATIONS. 

Under  the  existing  contract,  the  Luddington  Rock  Breakwater  will 
be  extended  to  about  its  full  projected  length,  though  with  scant  slope 
ENG  95 50  ^  J 
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on  the  outer  side.    Future  appropriations  will  be  applied  to  completing 
this  breakwater  and  to  carrying  out  the  adopted  project. 
Appropriations  for  breakwaters  at  New  Haven  have  been  as  follows: 


Application. 


Easterly  breakvftter 

Do 

Do 

Do 

Do 

Do 

Completing  easterly  breakwater. 
Middle  breakwater 

Do , 

Do 


Total. 


Date. 


Mar.  8,1879 
June  14. 1880 
Mar.  3,1881 
Aug.  2,1882 
July  6.1884 
Aug.  5,1886 
Aug.  11, 1888 
SeirllO.1800 
July  13, 1892 
Aug.  17, 1884 


$30,000 
30.000 

eo,ooo 

60.000 
40.000 
75,000 
75,000 

lao.ooo 

120.000 
123.000 


735.000 


New  Haven,  the  port  of  entry  for  the  collection  district  of  New  Haven,  is  situated 
at  the  head  or  New  Haven  Harbor,  about  4  miles  north  of  the  breakwaters. 

There  is  a  light-house  on  Southwest  Ledge,  the  west  terminus  of  the  east  break- 
water. 

Fort  Hale,  2  miles  north  of  the  breakwater,  commands  the  harbor  channel. 

Money  statement. 

July  1,  1894,  balance  unexpended $2, 731. 02 

Amount  appropriated  by  act  of  August  17,  1894 125,000.00 


June  30, 1895,  amount  expended  during  fiscal  year 

July  1,  1895,  balance  unexpended 

July  1,  1895,  outstanding  liabilities $5,222.66 

July  1, 1895,  amount  covered  by  uncompleted  contracts 73, 284. 48 


127,731.02 
86,881.82 

90,849.20 


July  1,  1895,  balance  available. 


78,457.14 

12,392.06 

Amount  (estimated)  required  for  completion  o{  existing  project 1, 416, 134. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposaU  for  breakwater  oonstructi&n,  New  Haven  Harbor,  Conm^ettcaf, 
"  '  "  opened  by  Lieut,  Col.  H.  M.  Robert^  Corps  of  Engineered  at  New  York  Citg, 
October  16,  1894. 

[Amount  avaUable,  $110,000.] 


STo. 


Name  and  address  of  bidder. 


Brown  St.  Fleming,  120  Broad  street,  New  York  City. 

James  J.  Moran,  5  Court  square,  Brooklyn,  N.  Y 

S.  &  £.  S.  Belden,  Hartford,  Conn. 


John  A.  Bouker,  110  Wall  street,  New  York  City J 


Hughes  Bros.  8l  Bangs,  Syracuse,  N.  Y. 
M.  Newton,  New  York  City 


Amount  of 
•tone  per 
price  bid. 

Tvm. 
103.774 
115.789 
113.095 
104.762 
97,345 
148,649 
105.774 


*  Gneiss.  f  Granite.  ;  Contract  entered  into  November  14,  1894 ;  not  yet  completed. 
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OOMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR,  1894. 

Ve$9eU  paaiing  New  ffaven  Breakwater. 

Men  of  war -..  35 

Steamers  of  all  kinds 48,750 

Bteamships 1,850 

Ships,  barks,  and  brigs 1,525 

Schooners  and  sloops  of  all  kinds 60,500 

Barges  in  tow,  scows,  etc 47,500 

Total 160, 1«0 

These  records  are  not  complete,  as  some  vessels  pass  unobserved  in  the  night  or  la 
thick  weather. 

The  value  of  this  commerce  can  not  be  ascertained. 

For  six  mouths  of  the  fiscal  year  just  closed,  during  progress  of  work  upon  break- 
water construction,  a  record  has  been  kept  of  all  the  vessels  observed  at  anchor  behind 
the  break  waters,  41  in  all. 


D  7. 
IMPROVEMENT  OF  HOUSATONIC  RIVER,  CONNECTICUT. 

The  Housatonic  is  a  long,  shallow  river  running  southward  through 
Massachusetts  and  Gonuecticut,  emptying  into  Long  Island  Sound  just 
6Q8t  of  Stratford  Point,  about  15  miles  southwest  from  New  Haven. 
At  Ilerby,  13  miles  above  its  mouth,  it  receives  the  discharge  of  the 
Nauga^ck,  a  small,  rapid  river.  This  point,  which  has  been  regarded 
as  the  head^of  navigation,  is  nearly  the  head  of  tide  water.  About  a 
mile  above  tb^e  is  a  dam  across  the  Hoasatonic  Biver,  furnishing  large 
water  power.  F<u:  at  least  5  miles  below  Derby  the  water  is  always 
fresh. 

The  original  depth  ou  the  worst  bars  in  the  river  (6  in  number)  was 
from  3.5  to  4.5  feet  at  mean  low  water;  there  was  also  a  bar  across  the 
river's  mouth  with  about  4  f(^t  low- water  depth. 

PROJECTS  FOR  IMPROVEMENT. 

In  pursuance  of  a  resolution  of  ijie  House  of  Bepresentatives  dated 
December  20,  1869,  authorizing  a  purvey  of  the  Housatonic  River 
below  Derby,  which  resolution  was  referred  by  the  Secretary  of  War 
to  the  Chief  of  Engineers  for  report  as  to  the  "  necessity  for  the  sur- 
vey," an  examination  of  the  river  from  Derby  to  Long  Island  Sound 
was  made  by  Col.  D.  0.  Houston,  Corps  of  Engineers,  who  reported 
January  8, 1870,  and  recommended  a  detailed  survey  of  all  that  part 
of  the  river,  at  an  estimated  cost  of  95,000.  This  report  was  printed 
in  House  Ex.  Doc.  No.  62,  Forty-first  Congress,  second  session, 

By  act  of  Congress  approved  July  11, 1870,  a  suifvey  of  Housatonic 
Eiver  below  Derby,  Conn.,  wa«  directed  and  an  alloti^entof  $2,700  was 
made  for  a  survey  <^  sufficient  to  determine  the  prominent  obstructions 
to  navigation."  In  his  report  on  this  survey,  dated  January  23, 1871, 
and  printed  in  House  Ex.  Doc.  No.  95,  Forty-first  Congress,  third  ses- 
sion, and  also  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1871, 
page  781,  Gen.  G.  K.  Warren,  Corps  of  Engineers,  submitted  the  fol- 
lowing estimates  for  making  a  channel  7  feet  deep  at  mean  low  water, 
to  be  200  feet  wide  over  the  bar  at  the  mouth  of  the  river,  and  150  feet 
wide  in  the  river,  the  channel  at  the  river's  mouth  to  be  protected  on 
the  east  side  by  a  breakwater  from  Milford  Beach : 

Jetty  at  Sow  and  Pigs  Reef $4,000 

Removing  Drews  Rook,  357  cable  yards 2,000 

Dredging  inside  the  bar  at  the  mouth 18, 486 

Dredging  OB  the  bar  at  the  mouth 12,000 

Construction  of  breakwater  at  mouth ^.,^J68,475 
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The  breakwater  was  to  be  built  of  riprap  up  to  1 J  feet  above  mean 
low  water  and  of  dimeusion  stone  above.  It  was  to  be  6  feet  wide  on 
top,  rising  to  11  feet  above  low  water,  and  was  to  extend  to  the  6-foot 
curve,  an  estimated  length  of  4,200  feet. 

March  3, 1871,  the  first  appropriation  for  improvement  of  the  river 
was  made,  and  work  in  accordance  with  the  project  was  begun.  In  1872 
the  project  was  modified  to  admit  of  a  jetty  connecting  Drews  Eock 
with  the  west  bank,  instead  of  removal  of  the  rock.  This  was  done  on 
the  ground  of  economy,  and  the  jetty  was  built  in  1872.  The  result 
was  to  form  a  bar  below  the  jetty,  which  required  such  frequent  dredg- 
ing that  it  was  found  expedient  to  remove  the  rock,  as  originally  pro- 
jected.   This  was  done  in  1887-88. 

Dredging  on  the  several  bars  in  the  river  had  been  done  from  time 
to  time  before  1885,  but  no  work  had  been  done  upon  the  bar  at  the 
mouth.  The  importance  of  deepening  the  entrance  to  the  river,  then 
about  4  feet  deep,  was  not  overlooked,  but  it  was  believed  that  a  dredged 
channel  would  have  little  or  no  permanency  unless  protected  by  a 
breakwater,  and  appropriations  had  not  been  made  in  sufficient  amount 
to  warrant  beginning  breakwater  construction  upon  the  estimates  sub- 
mitted in  1871.  In  1879  Major  Barlow  proposed  to  substitute  for  the 
originally  designed  breakwater  a  riprap  structure,  such  as  had  been 
built  in  other  parts  of  Long  Island  Sound,  and  in  order  to  make  the 
estimated  cost  as  low  as  possible  he  proposed  to  try  the  effect  of  such 
a  work  built  up  to  low-water  level  only,  and  about  0,000  feet  long, 
which  he  estimated  to  cost  $12,000.  In  1882  this  estimate  was  raised 
to  $20,260.  In  1885  and  1886  certain  oyster  growers  who  wished  to  use 
the  material  of  this  bar  for  oyster  beds  offered  to  dredge  a  channel 
without  expense  to  the  United  States.  With  approval  of  the  Secretary 
of  War  this  was  done  under  contract,  and  in  two  years  52,888  cubic 
yards  of  sand,  gravel,  and  shells  were  dredged,  making  an  entrance 
channel  70  feet  wide  and  9  feet  deep.  The  first  severe  storm  which 
occurred  after  the  channel  was  dredged  filled  it  at  its  outer  end  and 
showed  practically  that  dredging  there  was  useless  unless  the  channel 
could  be  protected  by  a  sufficient  breakwater. 

Therefore,intheAnnual  Keportfor  1887  (see  Annual  EeportoftheChief 
of  Engineers  for  1887,  Part  I,  p.  607),  Colonel  Houston,  U.  S.  Engineers, 
then  in  charge,  presented  revised  estimates  for  a  breakwater,  modifying 
the  originally  proposed  method  of  construction  to  one  for  using  riprap 
only,  experience  at  the  harbors  of  Long  Island  Sound  having  shown  this 
construction  to  be  as  durable  as  dimension  work  and  more  economical. 

At  the  same  time  estimates  based  on  recent  surveys  for  dredging 
necessary  to  make  the  channel  7  feet  deep,  with  width  200  feet  at  the 
mouth  of  the  river  and  100  feet  above,  were  submitted.  The  latter 
width  was  adopted  in  1883,  because  up  to  that  time  the  originally  pro- 
posed width  of  150  feet  haa  never  been  obtained. 

Following  are  the  estimates  for  breakwater  and  for  dredging  sub- 
mitted in  1887  : 

For  a  breakwater  5,750  feet  long,  extending  from  Milford  Beach  3,250  feet 
in  a  course  about  soutb-soutbeast,  tbence  parallel  with  and  500  feet  from 
tbe  channel  2,500  feet  fartber  to  tbe  12-foot  curve;  inside  the  bend  to  be 
built  up  three  feet  above  mean  low  water,  top  width  6  feet,  side  slopes 
1  upon  1 ;  outside  tbe  bend  to  be  built  up  to  6  feet  above  high  water,  top 
width  12  feet,  outer  slope  1  on  2,  and  inner  slope  lonl $175, 000 

For  dredging  at  the  mouth  of  the  river  and  at  6  bars  in  the  river,  146,000 
cnbic  yards,  at  16  cents,  with  about  15  per  cent  added  for  contingent 
expenses 27,000 

Total 202,000 

to  which  should  be  added  about  $4,000  annually  required  for  maintenance  of  channels. 
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January  27, 1888,  a  letter  farther  explaining  the  reasons  for  the  new 
estimate  for  breakwater  was  submitted  to  the  Chief  of  Engineers,  and 
was  subsequently  printed  as  Senate  Ex.  Doc.  No.  103,  Fiftieth  Con- 
gress, hrst  session,  and  also  in  the  Annual  Keport  of  the  Chief  of 
Engineers  for  1888,  Part  I,  page  554. 

Construction  of  the  breakwater  was  begun  July,  1889,  the  shore  end 
being  located  on  Milford  Beach,  on  a  tract  of  land  deeded  to  the  United 
States  for  that  purpose  (Annual  Report  of  the  Chief  of  Engineers  for 
1889,  p.  690).  In  July,  1892,  after  the  breakwater  was  suflBciently 
advanced  to  afford  some  protection,  a  channel  7  feet  deep  was  dredged 
through  the  outer  bar. 

At  the  bend  in  the  river  between  Stratford  and  the  Sound,  where 
the  currents  had  formed  two  channels  in  the  river,  a  small  riprap  dike 
was  begun  in  1893  to  cut  off  the  westerly  one  of  these  channels. 

Up  to  July  1, 1894,  the  breakwater  at  the  mouth  of  the  river  had 
been  built  to  a  length  of  5,025  feet,  the  3,250  feet  nearest  the  shore 
being  built  to  half-tide  level  and  the  outer  1,775  feet  to  4  feet  above 
high  water,  with  top  width  of  5  feet.  The  available  depth  on  the  bars 
in  the  river  was  from  4  to  5  feet,  and  on  the  outer  bar  nearly  9  feet. 

Sketches  of  the  mouth  of  the  Housatonic  River  were  printed  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1886,  page  642,  and  for 
1887,  page  608,  and  a  sketch  of  the  whole  length  of  the  river  below 
Derby  in  the  report  for  1882, 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895. 

Under  the  appropriation  of  $25,000  made  by  act  of  Congress  of 
August  17, 1894,  proposals  for  extending  the  breakwater  at  the  river's 
mouth  were  received  and  a  contract  was  entered  into  with  S.  &  E.  S. 
Belden,  of  Hartford,  Conn.,  for  furnishing  and  placing  about  14,000 
tons  of  riprap  at  the  rate  of  $1,09  per  gross  ton. 

Work  under  this  contract  was  begim  March  27, 1895,  and  up  to  the 
close  of  the  fiscal  year  7,197  tons  of  rijjrap  had  been  placed,  extending 
the  work  by  about  300  linear  feet.    The  contract  is  not  yet  completed. 

PRESENT   CONDITION   OF  IMPROVEMENT. 

The  breakwater  is  now  5,325  feet  long,  and  contains  49,616  tons  of 
riprap;  for  3,250  feet  nearest  the  shore  end  it  is  built  to  about  half-tide 
level;  the  outer  2,075  feet  are  built  up  to  4  feet  above  mean  high  water, 
with  top  width  of  5  feet. 

During  the  past  year  the  channels  over  the  bars  in  the  river  have 
changed  little;  their  available  depth  is  generally  from  4  to  5  feet  at  low 
tide.  The  channel  on  the  outer  bar,  dredged  9  feet  deep  in  the  spring 
of  1893,  has  shoaled  slightly,  but  is  still  about  8  feet  deep. 

PROPOSED   OPERATIONS. 

Under  an  existing  contract  the  breakwater  will  be  extended  nearly 
to  the  projected  length.  Part  of  the  available  funds  have  been  reserved 
to  apply  to  the  extension  of  the  dike  below  Stratford  and  to  dredging 
on  the  several  bars  should  it  become  imperative. 

Future  appropriations  should  be  applied  to  making  and  maintaining 
the  river  channel  by  dredging,  and  to  completing  the  breakwater  and 
the  dike. 

The  estimated  cost  of  completing  this  improvement  is  $87,000,  to 
which  should  be  added  about  $4,000  annually  required  for  maintenance 
of  dredged  channels  and  for  repairs. 

Digitized  by  VjOOQlC 


TSO        REPOBT  OF  THE   CHIEF   OF   BNGINBEH8,  U.  8.  ARMY. 
Appropriations  for  the  Hoasatouic  Biver  have  been  made  as  follows: 


Application. 


Sxamination., 
Surrey. 


Sow  and  Figa  Jetty,  dredging. . 
Drew  Rock  Jetty,  dredging. . . . 


Dredging . 

Do!ll!!;iJ*I!"rjJiJrj;""!!"'!!!l"!I! 

Do 

Do 

Do 

Semoving  Drew  Rock  and  Jetty  in  1887.... 

Do 

Do 

Commencing  breakwater,  dredging 

Extending  breakwater,  dredging 

Extending  breakwater,  dike,  and  dredging. . 

Do 


Total . 


Date. 


Mar.  2.1867 
July  11.1870 
Mar.  3,1871 
Jane  10. 1872 
Mar.  3,1873 
Jane  23. 1874 
Mar.  3,1875 
Jane  18, 1878 
Jane  14, 1880 
Mar.  3,1881 
Aug.  2,1882 
Jaly  S,1884 
Aug.  6,1886 
Aug.  11, 1888 
Sept.  10, 1890 
Jaly  13, 1882 
Aug.  17, 1894 


Amoont. 


$42 

2.700 

15.000 

15.0Q« 

10.009 

10,000 

5,000 

5.000 

2.000 

2.000 

2,000 

2.500 

5.000 

35.000 

35,000 

20,000 

25,000 


1 


191.242 


The  Honsatonic  River  is  the  boundary  between  the  collection  district  of  New 
Haven  and  Fairfield.  The  nearest  work  of  defense  is  Fort  Hale.  New  Haven  Har- 
bor, about  15  miles  east.  The  nearest  light-house  is  on  Stratford  Point,  at  the  mouth 
of  the  river. 

Money  statement 

July  1, 1894,  balance  unexpended $1,  435.00 

Amonnt  appropriated  by  act  of  August  17,  1894 25,000.00 

26,435.00 
June  30, 18d5,  amount  expended  during  fiscal  year 4, 273. 65 

July  1, 1895,  balance  unexpended 22, 161. 35 

July  1, 1895,  outstanding  liabilities $5, 382. 83 

July  1, 1895,  amount  covered  by  uncompleted  contracts 7, 415. 27 

12,798.10 

July  1,1895,  balance  available 9,363.25 

{Amount  (estimated)  required  for  completion  of  existing  project 87, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    87, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  breakwater  consti^uction,  ffousatonic  Biver,  Connectieiit,    *     »     * 
opened  by  Lieut.  Col,  H,  Jf.  Bobertf  Corps  of  EngineerSf  at  New  York  City,  October 

16,  1S94, 

[Amount  available,  $25,000.] 


No. !                                     Name  and  address  of  bidder. 

1 

Price  per 
ton  of  2,240 
pounds. 

Araoantof 
stone  per 
price  Did. 

2  1  Brown  &  Fleming,  129  Broad  street.  New  York  City 

$1.14 
1.09 
1.10 

Tent. 
13  158 

4  1  S.  &E.  S.  Belden,  Hartford,  Conn 

*13, 701 

5    John  A.  Booker,  110  Wall  street,  New  York  City 

13  630 

*  Lowest  bid ;  accepted.    Contract  entered  into  November  80, 1894.    Work  in  progress. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1894. 

These  were  asked  for,  bat  have  not  yet  been  received.  They  would  probably  not 
vary  materially  from  those  given  for  the  year  1893,  when  the  total  commeroe  of  the 
river  was  reported  as  159,830  tons.  /^  j 
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D  8. 

IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

This  harbor  extends  nearly  3  miles  inland  from  the  north  shore  of 
Long  Island  Sound,  its  width  of  about  1  mile  at  the  mouth  decreasiog 
to  200  feet  between  opposite  wharves  at  its  upper  end.  The  channel 
even  in  the  widest  part  of  the  harbor  is  comparatively  narrow. 

Before  the  first  work  by  the  United  States  was  done  at  this  harbor 
the  depth  over  the  bars  at  the  harbor's  month  was  about  5  feet  at  low 
water,  equivaleut  to  11.5  feet  at  high  water,  and  the  low-water  depth 
above  the  bridges  was  from  2  to  7  feet. 

PROJECTS  FOB  IMPROVEMENT. 

In  1833  a  petition  of  the  citizens  of  Bridgeport  was  presented  to  Con- 
gress asking  an  appropriation  of  110,000  to  improve  the  harbor.  This 
was  granted  in  1836,  and  the  agent  in  charge  was  instructed  by  the 
Engineer  Department  to  dredge  a  channel  8  feet  deep,  making  it  200 
feet  wide  through  the  outer  bar  and  100  feet  wide  through  the  inner 
bar,  or  so  much  as  the  appropriation  would  admit  of.  The  work  was 
done  by  contract  in  1837.  The  rate  was  high  (understood  to  be  72.8 
cents  per  cubic  yard),  and  the  funds  were  exhausted  when  the  channel 
through  the  outer  bar  had  been  made  60  feet  wide. 

In  1838  Captain  Swift,  U.  8.  Engineers,  reported  that  the  channel 
had  been  sounded  and  was  found  to  be  12  feet  deep,  or  4  feet  deeper 
than  when  left  by  the  dredger. 

Nothing  further  was  done  until  1852,  when  a  second  appropriation  of 
$10,000  was  made. 

Captain  Button,  U.  S.  Engineers,  found  that  the  channel  on  the  outer 
bar  was  then  6  feet  deep  and  90  feet  wide,  and  on  the  inner  bar  but  5 
feet  deep,  and  he  submitted  a  project  for  dredging  through  both  bars 
to  a  depth  of  8  feet  and  a  width  of  200  feet,  at  a  total  estimated  cost  of 
t32,000.  This  project  was  approved  by  the  Secretary  of  War  February 
6, 1853,  and  with  the  $10,000  then  available  channels  8  to  13  feet  deep 
were  dredged  100  feet  wide  through  the  inner  bar  and  60  feet  wide 
through  the  outer  bar. 

By  act  of  Congress  approved  June  23,  1866,  a  survey  of  the  harbor 
was  ordered,  which  was  made  in  that  year.  The  object  of  the  survey 
was  to  ascertain  *'  the  present  state  of  the  harbor  and  the  character  and 
extent  of  the  encroachments  upon  it  by  the  action  of  the  tides,"  it  being 
feared  that  Long  Beach,  on  the  east  side  of  the  harbor's  mouth,  was 
making  northwestward  by  reason  of  sand  drifting  along  the  shore  in 
such  a  way  as  to  contract  and  ultimately  fill  up  the  channel  above  the 
inner  bar.  Col.  D.  C.  Houston,  U.  S.  Engineers,  then  in  charge,  in  his 
report  on  the  survey,  dated  January  12, 1867,  stated  that  it  had  been 
proposed  to  construct  a  breakwater  extending  out  from  Long  Beach 
to  arrest  the  sand;  but  the  danger  feared  did  not  seem  imminent,  and 
he  recommended  a  series  of  observations  for  the  purpose  of  ascertaining 
the  nature  and  amount  of  changes  taking  place. 

In  1867  a  survey  of  the  shore  line  of  Long  Beach  was  made. 

In  1868  the  oflBcer  in  charge  was  directed  by  the  Chief  of  Engineers 
to  make  "  such  resurvey  of  Bridgeport  Harbor,  Connecticut,  as  may  be 
found  necessary  to  ascertain  what  changes  have  occurred  since  the 
survey  of  1866."    In  the  report  on  this  survey  it  waa  stated  that  the 
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chaoDel  remained  the  same  and  that  no  appropriation  was  needed  until 
<^  the  channel  is  found  inadequate  to  the  necessities  of  commerce,  and 
then  dredging  must  be  resorted  to.'' 

In  1870  a  petition  of  citizens  of  Bridgeport  was  presented  to  Con- 
gress asking  that  ai.  appropriation  ^*  be  made  to  remove  said  sand  bar 
(the  outer  bar)  and  to  widen  and  deepen  said  channel  and  harbor  in 
order  that  vessels  drawing  12  feet  of  water  may  be  enabled  to  enter 
without  being  grounded  and  without  the  aid  of  lighters,*'  and  a  survey 
or  examination  of  the  harbor  was  ordered. 

The  work  was  then  in  charge  of  General  Warren,  XJ.  S.  Engineers. 
He  made  an  examination  of  the  harbor  and  found  it  unnecessary  to 
make  further  surveys.  In  his  report,  dated  January  12, 1871,  General 
Warren  submitted  a  project  for  dredging  a  channel  100  feet  wide  and 

12  feet  deep  at  extreme  low  water  (or  14  feet  deep  at  mean  low  water), 
and  for  building  a  pier  3,000  feet  long,  extending  out  from  Long  Beach, 
to  be  partly  of  riprap,  partly  of  dolphins.  The  estimated  cost  of  the 
project  was  $124,000.  After  an  appropriation  of  $20,000  was  made,  in 
1871,  work  under  this  project  was  begun,  dredging  to  depths  of  12  and 

13  feet  at  mean  low  water  and  substituting  a  riprap  jetty  for  riprap 
and  dolphins.  The  jetty  was  completed  as  far  as  deemed  necessary 
in  1873. 

In  1875  the  dimensions  of  the  projected  channel  were  modified  so  as 
to  make  it  12  feet  deep  at  mean  low  water  and  from  200  to  300  feet 
wide.    This  was  accomplished  in  1882. 

In  1878,  in  compliance  with  the  terms  of  the  appropriation  act  of  that 
year,  a  channel  100  feet  wide  and  0  feet  deep  was  dredged  from  the 
lower  bridge  to  the  horse-railroad  bridge,  a  distance  of  about  3,000 
feet. 

After  the  appropriation  of  1882  a  project  for  widening  to  600  feet  the 
channel  between  the  Inner  Beacon  and  the  Naugatuck  Eailrqad  Wharf 
was  adopted  to  prevent  overcrowding  the  main  channel  by  vessels 
entering  to  seek  refuge  during  storms.  The  estimated  cost  was  $60,000. 
This  is  nearly  completed,  a  small  area  near  the  Inner  Beacon  remaining 
to  be  dredged. 

In  November,  1887,  a  petition  was  sent  to  the  Secretary  of  War, 
signed  by  the  mayor  and  other  citizens  of  Bridgeport,  asking  that 
$10,000  be  appropriated  for  a  channel  8J  to  9  feet  deep  and  100  feet 
wide  above  the  horse-railroad  bridge.  This  petition,  with  indorsements 
and  reports  estimating  $18,000  as  the  cost  of  such  work,  is  printed  in 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  1889,  Part  I,  pages 
697-699. 

The  appropriation  act  of  1888  authorized  this  work,  and  the  project 
was  therefore  extended  to  include  it. 

March  8, 1889,  a  petition  was  addressed  to  the  Secretary  of  War  by 
the  mayor  and  other  citizens  of  Bridgeport  representing  the  necessity 
of  a  breakwater  within  the  harbor  of  Bridgeport.  This  petition,  with 
indorsements,  is  printed  in  the  Annual  Keport  of  the  Chief  of  Engineers 
for  1889,  Part  I,  pages  700-702.  The  indorsements  estimate  the  cost  of  a 
breakwater  from  the  Tongue  to  the  Inner  Beaton  at  about  $30,000,  and 
authorize  the  extension  of  the  project  to  include  this  work. 

The  river  and  harbor  act  of  1894  appropriated  $10,000  for  continuing 
this  improvement  and  authorized  the  expenditure  of  so  much  of  this 
amount  as  might  be  necessary  for  deepening  the  channel  at  the  outer 
bar  and  for  making  a  new  survey  of  the  harbor.  Under  this  authority, 
and  with  approval  of  the  Secretary  of  War,  the  project  was  extendea 
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to  provide  for  a  channel  15  feet  deep  at  mean  low  water  and  100  feet 
wide  through  the  oater  bar.  No  estimate  was  submitted  for  an 
increased  width,  because  the  object  of  the  survey  was  to  present 
before  Congress  a  revised  project  for  the  entire  improvement  of  the 
harbor  with  estimates  of  cost. 
The  project  for  improving  this  harbor,  as  thus  extended,  consists — 

1.  In  building  a  breakwater  at  the  east  shore  of  the  harbor's  mouth 
and  in  dredging  to  make  and  maintain  a  channel  12  feet  deep  at  mean 
low  water  and  300  feet  wide  or  more  from  Long  Island  Sound  to  the 
lower  bridge;  nearly  completed.    Estimated  cost  to  complete,  $17,000. 

2.  In  dredging  to  make  and  maintain  a  channel  9  feet  deep  and  100 
feet  wide  from  the  lower  bridge  to  the  head  of  the  harbor;  partly  com- 
pleted.   Estimated  cost  to  complete,  $3,000. 

3.  In  building  a  breakwater  from  the  Tongue  to  the  Inner  Beacon; 
now  finished,  except  for  enlarging  the  cross  section.  This  was  origi- 
nally estimated  to  cost  $30,000.  Fifteen  thousand  dollars  has  been 
expended  upon  it,  and  it  is  believed  that  $5,000  will  be  sufficient  to 
complete  it. 

4.  In  deepening  the  channel  at  the  outer  bar,  to  make  it  15  feet  deep 
at  mean  low  water  and  100  feet  wide,  to  be  done  under  the  available 
appropriation. 

It  is  probable  that  ultimately  an  extension  of  the  east  break^yater 
will  be  required  in  order  to  prevent  the  shoaling  of  the  outer  bar. 

Up  to  July  1, 1894,  a  breakwater  had  been  built  at  Long  Beach  on 
the  east  side  of  the  harbor  entrance;  the  channel  from  Long  Island 
Sound  to  the  lower  bridge  had  been  dredged  12  feet  deep  and  300  feet 
wide  or  over,  it  being  770  feet  wide  between  the  Inner  Beacon  and  the 
Naugatuck  Railroad  Wharf.  Above  the  lower  bridge  the  channel  had 
been  made  9  feet  deep  at  mean  low  water,  with  width  of  100  feet  to  the 
horse-railroad  bridge;  thence  for  a  distance  of  about  2,600  feet  (to 
within  25  feet  of  the  upper  landing  in  the  harbor^,  with  width  from  90 
to  60  feet.  The  breakwater  from  the  Tongue  to  tne  Inner  Beacon  had 
been  built  to  its  full  length,  1,165  feet,  with  a  top  width  of  6  feet  at  3 
feet  above  high  water,  a  cross  section  adopted  in  order  to  cover  the 
whole  distance  at  once  and  thus  prevent  scouring  on  line  of  work. 

Harbor  lines  for  this  harbor  were  established  by  the  Secretary  of 
War  July  1, 1893. 

The  last  sketch  of  Bridgeport  Harbor  in  the  Annual  Reports  of  the 
Chief  of  Engineers  was  printed  in  the  Report  for  1893,  page  940. 

OPERATIONS  DUEINa  THE  FISCAL   YEAE  ENDING    JUNE  30,  1895. 

By  act  of  Congress  of  August  17, 1894,  $10,000  was  appropriated  for 
continuing  this  improvement,  '^of  which,  in  the  discretion  of  the  Secre- 
tary of  War,  so  much  as  may  be  necessary  may  be  used  in  deepening 
the  channel  at  the  outer  bar  and  in  making  a  new  survey  of  the 
harbor.' 

With  the  approval  of  the  Secretary  of  War  the  appropriation  was 
applied  to  making  a  channel  through  the  outer  bar,  to  be  100  feet  wide 
and  15  feet  deep  at  mean  low  water,  and  to  making  the  survey  of  the 
harbor. 

After  advertising  for  proposals  a  contract  was  entered  into  with 
Alonzo  J.  Beardsley,  under  date  of  October  29,  1894,  to  dredge  and 
remove  from  the  outer  bar  about  70,000  cubic  yards  of  material  at  the 
rate  of  11^  cents  per  cubic  yard.  Work  under  this  contract  was  begun 
November  10, 1894,  was  suspended  during  part  of  the  winter,  resumed 
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j  March  25, 1895,  and  is  still  in  progress.    Up  to  the  close  of  the  fiscal 

i  year  48,456  cable  yards  have  been  removed  and  the  required  channel 

has  been  made  for  a  length  of  about  2,800  feet  upon  the  bar. 
The  survey  provided  for  in  the  appropriation  act  has  been  made  and 

is  now  being  platted. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  channel  on  the  outer  bar  is  200  feet  wide  and  11  feet  deep  at  mean 
low  water,  with  a  15-foot  channel  100  feet  wide  in  progress,  thence  across 
the  inner  oar  and  up  to  the  Inner  Beacon  the  12-foot  channel  is  aboat 
300  feet  wide,  thence  up  to  the  Naugatuck  Bailroad  Wharf  it  is  770  feet 
wide;  from  that  wharf  to  the  lower  bridge  it  has  shoaled  so  tliat  the 
present  depth  is  from  10  to  11  feet. 

The  channel  from  the  lower  bridge  to  the  horse-railroad  bridge, 
dredged  9  feet  deep  and  100  feet  wide  m  1878,  retains  nearly  that  depth 
and  width.  The  9-foot  channel  above  the  horse-railroad  bridge  is  from 
60  to  90  feet  wide  and  about  2,600  feet  long,  extending  to  within  25  feet 
of  the  upper  landing. 

The  breakwater  at  Long  Beach  has  settled  since  it  was  built  in  1871- 
1873 ;  it  still  serves  the  purpose  for  which  it  was  designed  and  no  repairs 
are  now  needed. 

The  project  of  1882  for  making  600  feet  width  of  channel  between  the 
Inner  Beacon  and  the  Naugatuck  Bailroad  Wharf  was  reported  com- 
pleted in  1887.  A  greater  width  (770  feet)  was  obtained  in  1893.  The 
Inner  Beacon  has  since  been  rebuilt,  and  its  location  slightly  changed, 
which  makes  it  desirable  to  cut  off  a  short  point  outside  the  new  posi- 
tion of  that  beacon.    This  was  partly  done  in  1888. 

The  breakwater  from  the  Tongue  to  the  Inner  Beacon  has  been  built 
to  its  full  projected  length,  with  reduced  cross  section.  It  will  probably 
require  some  enlargement  to  make  it  permatient. 

PROPOSED  OPERATIONS. 

Under  the  existing  contract  the  channel  through  the  outer  bar  will  be 
completed  to  100  feet  width  and  15  feet  depth  at  mean  low  water. 

The  object  of  the  survey  authorized  by  the  river  and  harbor  act  of 
1894  was  to  have  presented  before  Congress  plans  and  estimates  for  a 
revised  project  for  improvement  of  this  harbor,  which  will  be  done  early 
in  the  ensuing  fiscal  year. 

To  complete  the  existing  project  there  remains  the  widening  of  the 
channel  above  the  Naugatuck  Railroad  Wharf  eastward  to  the  harbor 
line  (about  200  feet),  to  complete  the  channel  above  the  bridges  and  to 
enlarge  the  breakwater  from  the  Tongue  to  the  Inner  Beacon.  The 
estimated  cost  of  this  work  has  heretofore  been  reported  as  $^,000,  and 
the  appropriation  of  $10,000  made  in  1894,  being  applied  outside  this 
project  would  not  reduce  the  cost  of  completion.  But  the  breakwater 
has  stood  so  well  at  its  present  cross  section  that  it  is  evident  that  the 
estimate  for  its  completion,  $15,000,  can  safely  be  reduced  to  $5,000; 
therefore,  with  approval  of  the  Chief  of  Engineers  the  estimated  cost 
of  completion  of  the  existing  project  is  reduced  to  $25,000. 

The  annual  cost  of  maintaining  the  dredged  channels  in  this  harbor  is 
estimated  at  $3,000. 
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Appropriations  for  the  improyement  of  Bridgeport  Harbor  have  been 
made  as  follows: 


Application. 


Date. 


Amount. 


Dredging 
Dredging 
Survey... 
Do... 
Dredging 
Dredging 
Dredging 
Dredging 
Dredging 
Dredging 
Dredging 
Dredging 

Dredging 
Dredging 

Do'.!-" 
Dredging 
Dredging 
Dredging 
Dredging 


onter  bar 

onter  and  inner  ban. . 


and  521  feet  of  break  water 

and  859  feet  of  breakwater 

inner  bar  and  upper  harbor 

bridge  to  Long  luand  Sonnd  (9  feet) 

bridge  to  Long  Island  Sound  (12  feet) 

upper  harbor  (9  feet) 

above  bridge  and  onter  bar  (9  and  12  fset) . 
bridge  to  Long  Island  Sound  (12  feet) 


above  Inner  Beacon  (12  feet) 

between  Inner  Beacon  and  railroad  wharf  (12  feet) . 


above  horse-railroad  bridge  (9  feet) 

and  breakwater  at  Tongue 

between  Inner  Beacon  and  Naugatuok  Wharf. . 
outer  bar  (15  feet) 


Total. 


July  4,1836 
Aug.  30. 1852 
June23.1866 
July  11, 1870 
Mar.  3,1871 
June  10, 1872 
Mar.  3,1873 
June  23. 1874 
Mar.  8,1875 
Aug.l4.187fl 
June  18, 1878 
Mar.  3,1879 
June  14, 1880 
Mar.  8,1881 
Aug.  2,1882 
July  5.1884 
Aug.  5.1886 
Aug.  11, 1888 
Sept.  19. 1890 
July  13, 1892 
Aug.  17. 1894 


$io.ooe.<H» 

10,  000. 00 
1, 985. 38 
500.00 
20,000.0» 
40,000.00 
80,000.00 
20,000.00 
15, 000.  OO 
10,000.00 
10,000.00 
10,000.00. 

10,000.0a 

10,000.00 
10,000.00 
5,000.00 
20,000.00 
10,000.00 
20,000.0(^ 
20,000.00 
10.000.00 


$292,485.38 


Bridgeport,  the  port  of  entry  for  the  collection  district  of  Fairfield,  is  situated 
about  2  miles  from  Long  Island  Sound,  at  the  bead  of  Bridgeport  Harbor. 

There  is  a  light-house  at  the  entrance  to  the  harbor,  and  a  small  harbor  light  at 
the  Inner  Beacon. 

Fort  Hale,  New  Haven  Harbor,  the  nearest  work  of  defense,  is  18  miles  east. 

Money  statement 

July  1,  1894,  balance  unexpended $344. 40 

Amount  appropriated  by  act  of  August  17, 1894 10,  (XX).  00 

10,344.40 
June  30, 1895,  amount  expended  during  fiscal  year 3, 618. 21 

July  1,  1895,  balance  unexpended 6, 726. 19 

July  1,  1895, outstanding  liabilities $3,437.23 

July  1,  1895,  amount  covered  by  uncompleted  contracts 2, 477. 33 

5,914.56 

July  1,  1895,  balance  available 811.63 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  dredging  in  Bridgepo7't  Harhorf  Connecticut,     *     •     *    opened 
by  Lieut,  Col.  H,  M.  Robert,  Corps  of  Engineers,  at  New  York  City,  October  16, 1894, 


No. 


Name  and  addreas  of  bidder. 


Price  per 
oubio  yard. 


Cubic  yards 
baseaon 
price  bid. 


3  Cbaa.  &  H.  £.  Bu  Bola,  119  South  street,  New  York  City  . 

4  J.  H.  Fenner,  380  Comraunipaw  avenue,  Jersey  City 

6  I  Alonzo  J.  Beardsley,  Bridgeport,  Conn.* 

7  I  AloDzoE.  Smith,  Islip.N.Y 

8  Ely  ah  Brainard ,  24  State  street,  New  York  City 

9  i  The  Hartford  Dredging  Co.,  Hartford,  Conn 


61.538 
57, 143 
69,565 
55. 172 
51,613 
56,250 


*  Lowest  bid;  accepted.    Contract  entered  Into  October  29, 1894.    Work  in  progress. 
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COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1894. 

[Through  courtesy  of  Capt.  John  McNeil,  harbor  master  at  Bridgeport.] 

Arrivals  and  departures  of  vessels, 

[Draft,  6  to  18  feet;  tonnage,  50  to  1,250  tons.] 


Kind  of  vessels. 

Number 

of  round 

trips. 

Aggregate 
tonnage  of 
all  trips. 

Steamers. ........... ....................r... ........................ .....••••••• 

7,941 
4.727 
5.904 

I  1.329,749. 

Sailing  vessels - 

Saxges .    --           -  - 

Total   .    .  . 

18,572 

1,329,749 

Freight  received  and  skipped  hy  xoater. 

Tons. 

Estimated 
value. 

Seceints 

700,239 
268,420 

$28  731«637 

Shipments r        -     -   --                 

27. 552. 667 

Total 

968,659 

56,284.294 

Number  of  vessels  repaired  duriDg  1894,  79. 

The  above  figures  show  a  total  tonnage  of  freight  of  968,659  tons,  being  an  increase 
of  85,886  tons  since  1893,  when  882,793  tons  were  reported. 

No  new  line  of  transportation  has  been  established  since  July  1,  1894. 

''In  addition  to  the  inclosed  report  of  Bridgeport  may  be  added  the  sale  of 
$300,000  worth  of  oysters  since  our  last  annual  report  of  1893  and  1894.  This  indus- 
try employed  230  vessels,  19  steamers,  and  over  200  sloops  and  schooners  as  buyers.'' 


D  g. 

IMPROVEMENT  OF  BLACK  ROCK  HARBOR,  CONNECTICUT. 

This  harbor,  1^  miles  long  from  northeast  to  southwest  and  300  to 
2,500  feet  wide,  lies  between  the  mainland  on  the  west  and  Fayer- 
weather  Island  on  the  east,  and  includes  the  navigable  part  of  Cedar 
Creek,  a  small  tidal  inlet  which  extends  up  into  the  western  part  of 
the  city  of  Bridgeport  and  affords  water  communication  of  great  vahie 
to  several  large  manufactories  in  its  immediate  neighborhood.  It  is  in 
the  interest  of  the  city  of  Bridgeport  that  the  improvement  of  Black 
Bock  Harbor  is  desired. 

The  depth  in  the  lower  part  of  the  harbor  is  from  6  to  12  feet  at  mean 
low  water.  This  part  of  the  harbor  was  formerly  much  used  as  a  refuge 
for  vessels  overtaken  by  storms,  but  it  is  not  deep  enough  for  most 
vessels  now  engaged  in  commerce  through  the  Sound.  Before  work  was 
done  in  Cedar  Creek  the  depth  there  was  from  2  to  4  feet,  and  the 
channel  was  narrow  and  crooked. 

The  head  of  the  harbor  was  separated  from  Long  Island  Sound  on 
the  southeast  by  a  broad,  flat  sand  bar,  which  was  bare  at  about  half 
tide,  and  which  joined  Fayerweather  Island  with  the  mainland. 

PROJECTS  FOB  IMPROVEMENT. 

Between  1836  and  1838  $21,500  were  expended  in  building  a  sea  wall 
across  a  breach  in  the  southern  part  of  Fayerweather  Island  to  pre- 
serve the  lighthouse  reservation  at  the  south  end  of  the  island  and  to 
prevent  shoaling  on  the  anchorage  ground.  ^.^.^.^^^  ^^  GoOglc 
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In  1882  a  survey  of  the  harbor  was  ordered  by  Congress,  which  was 
made  in  1883.  In  his  report  on  this  survey,  dated  December  12, 1883^ 
Colonel  McFarlaud,  U.  8.  Engineers,  submitted  a  project  providing — 

1.  For  protecting  the  upper  part  of  the  harbor  from  the  sea  by  build- 
ing a  breakwater  over  the  bar  northeast  of  Fayerweather  Island,  to  be 
alK>ut  half  a  mile  long  and  6  feet  wide  at  the  top,  which  was  to  be 
3^  feet  above  mean  high  water  or  10  feet  above  low  water. 

2.  For  making  a  channel  80  feet  wide  and  6  feet  deep  at  mean  low 
water,  extending  up  Cedar  Creek. 

The  estimated  cost  was — 

Breakwater $58,000 

Dredging 22,000 

Total 80,000 

Work  under  this  project  was  begun  in  1885,  and  up  to  July  1, 1894, 
the  breakwater  had  been  built  to  its  full  length  in  order  to  prevent  the 
currents  from  cutting  a  channel  across  the  bar,  but  its  cross  section 
was  less  than  designed,  both  in  height  and  width ;  also  a  channel  n  feet 
deep  or  over  had  been  dredged,  vMth  width  of  80  feet,  extending  from 
deep  water  northward  up  Cedar  Creek  to  within  500  feet  of  the  head  of 
the  creek,  being  2,200  feet  north  of  the  Forge  Company's  Wharf.  This 
channel  was  further  widened  and  deepened  in  places  by  private  parties. 
The  projected  channel  was  thus  completed,  and  as  the  breakwater 
appeared  to  serve  fully  the  purpose  for  which  it  was  intended,  no 
further  work  upon  it  appeared  necessary,  and  the  project  was  rei)orted 
completed. 

In  1893  and  1894  certain  repairs  to  the  old  sea  wall  at  Fayerweather 
Island  were  made  under  an  allotment  of  $3,500  from  the  appropriation 
of  July  13, 1892,  for  examination,  surveys,  and  contingencies  of  rivers 
and  harbors. 

A  sketch  of  Black  Eock  Harbor  was  printed  in  the  Annual  Eeport 
of  the  Chief  of  Engineers  for  1893,  page  944. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895. 

By  the  river  and  harbor  act  of  August  17, 1894,  J2,500  was  appropri- 
ated for  continuing  this  improvement.  As  there  was  no  existing  projiM't 
for  further  improvement,  by  authority  of  the  Secretary  of  War  the 
appropriation  was  applied  to  further  needed  repairs  of  the  old  sea  wall 
on  Fayerweather  Island. 

Three  spur  jetties  of  riprap,  each  about  45  feet  long,  were  built  on 
the  west  side  of  the  sea  wall  to  check  the  erosion  which  was  under- 
mining the  wall:  250  tons  of  riprap  were  placed  along  the  base  of  the 
wall,  where  the  Dottom  had  already  partly  scoured  away;  the  sea  wall 
was  extended  55  feet  northward  to  cover  a  gap  in  the  sandy  island,  and 
165  linear  feet  of  the  wall  which  had  been  damaged  by  storms  was 
repaired.  Work  was  done  by  David  V.  Howell,  under  two  informal 
contracts,  after  advertising  for  proposals  by  public  notice  circular,  he 
being  the  lowest  bidder  in  each  case.  Under  the  first  contract  work 
was  begun  October  23, 1894,  and  completed  March  5, 1895,  324  tons  of 
stone  being  placed  in  the  spur  jetties,  at  $1.37  per  ton,  and  100  tons  in 
extension  and  422  tons  in  the  repairs,  at  $2.27  per  ton.  Under  the 
second  contract  work  was  begun  March  21, 1895,  and  completed  April 
20, 1895, 50  tons  of  old  stone  being  relaid,  at  $2.57  per  ton,  and  250  tons, 
of  riprap  placed  along  the  sea  wall,  at  $1.47  per  ton. 
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PRESENT  CONDITION  OF  IMPROVEMENT. 

The  breakwater  between  Fayerweather  Island  and  the  mainland  is 
bmltto  its  full  length,  2,744  feet,  bat  not  to  the  cross  section  first  pro- 
posed. Se^  fox  it  serves  the  pnrpose  for  which  it  was  designed,  and  its 
enlargement  is  not  necessary  at  present. 

The 6foot  channel  haa been  dredged  to  the  head  of  navigation  in 
€edar  Creek,  the  east  branch  ot  the  harbor,  with  fiill  projected  depth 
Hnd  width.  Additional  dredging  i»  widen  and  deepen  the  channel  in 
places  has  been  done  by  private  parties. 

No  farther  work  being  now  necessary  nnder  th^  project  of  1884,  that 
project  is  considered  completed. 

The  sea  wall  built  across  a  breach  in  Fayerweather  IMao^d  in  1S36- 
1838,  and  repaired  in  1894  and  1895,  stiU  closes  the  breach  and^pB^serves 
the  island.  The  parts  repaired  and  rebuilt  are  in  good  condltioii. 
Other  considerable  repairs  are  necessary  to  put  the  whole  work  in  safe 
condition. 

PROPOSED  OPERATIONS. 

The  project  for  this  improvement  has  been  completed  as  far  as  is  now 
necessary,  and  no  further  work  under  it  is  now  proposed. 

When  funds  can  be  made  available  it  will  be  desirable  to  thoroughly 
repair  the  old  sea  wall  on  Fayerweather  Island. 

Appropriations  for  the  improvement  of  Black  Bock  Harbor,  Connect- 
icut, have  been  made  as  follows: 


Application. 


Date. 


AjDonnt. 


Building  sea  wall  on  Fayerweather  Island. . 


Survey. 

Baildmf(  breakwater  and  dredging 

Dredgiii;; 

Do 

Do 

Do 

Sepair  of  old  sea  wall  on  Fayerweather  Island,  allotment  from  appropria- 
tion for  examinations,  surveys,  and  contingencies 

Bepair  of  old  sea  wall  on  Fayerweather  Island 


Total. 


1886>1838.... 
Aug.  2,1882 
July  5,1884 
Aug.  5,1886 
Aug.  11, 1888 
Sept.  19, 1880 
July  13, 1802 


do 

Aug.l7,18M 


$21,500.00 
350. 00 
20,000.00 
5. 000.  CO 
10,000.00 
6.00U.OO 
5,000.00 

3, 44a  97 

2,500.00 


72,798.*: 


Blaok  Rook  Harbor  is  in  the  Fairfield  oollection  district,  of  which  Bridgeport  is 
the  port  of  entry «  There  is  a  light-hoase  at  the  harbor  entrance.  Fort  Hale,  New 
Haven  Harbor,  the  nearest  work  of  defense,  is  20  miles  east. 

Money  statement 

July  1, 1894,  balance  nnezpended $305.19 

Amount  appropriated  by  act  of  August  17,1894 2,900.00 

2,805.19 
June  30,  1895,  amount  expended  during  fiscal  year 2,805.19 
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Ahstraet  of  proposaU  for  furnishing  and  placing  stone  and  repairing  the  seawall  at  Blaeh 
Rock  Barhorf  Conneeiiont,  opened  hy  JAeut.  Col,  H,  M,  Soiert,  Corps  of  Engineers,  New 
York  Ciiy,  October  10, 1894, 


No. 

Naaae  and  address  of  bidder. 

Famish- 
lng,plac. 

ing.and 

buuding 

three  spar 

JetUes 
(600  tons). 

Seawall; 
famishing 
and  plac- 
ing stone 
and  han- 
dling old 
stone  (500 
tons). 

Famish* 

del^ering 
stone  upon 
the  beach 
(500  tons). 

Amount 
of  bid. 

1 

Thos.  Kltoh  tc  Son,  616  East  Seventeenth  street, 
New  York  Citv 

$1.50 
1.68 
1.87 
1.75 

$2.50 
2.18 
2.27 
8.00 

$1.25 
1.10 

$2,000 

2 

3 

Hamphrey  Toomey,  Guilford.  0>nn 

David  y.  Howell,  202  Broadway,  New  York  (Tity  * . 
John  A.  Bonker,  110  Wall  street.  New  York  Cky . 

1,030 
1.820 

4 

1.75 

2,375 

*  Lowest  bid ;  acoepted.    Work  completed  March  5, 18$5. 

Abstract  of  proposals  for  stone  for  Black  Rock  Harbor,  Connecticut,  received  in  answer  to 
pubHc^notiee  advertisement  dated  February  1,  1895,  and  opened  February  11, 1895,  by 
Xloat.  Col,  H,  M,  Robert,  Corps  of  Engineers. 


No. 

Name  and  address  of  bidder. 

Price  per 
ton,  2,^0 
ponnds; 
stone  for 
protection 
of  sea  wall 
(350  tons). 

Price  per 
ton,  2.2M 
pounds; 
replacing 
old  stone 
(50  tons). 

Amount 
of  bid. 

1 

Thos.Ritch  &  Son.616  East  Seventeenth  street,New  York  City . 
Toomey  Bros.,  Oailford,  Conn 

$1.62 
1.50 
1.47 

$0.96 
2.50 
2.57 

$721 
650 

8 

David  V.  Howell,  202  Broadway,  New  York  (3ity  * 

648 

*  Lowest  bid.    Work  completed  April  20, 1895. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1894. 

[Furnished  by  courtesy  of  Capt.  John  McNeil,  harbor  master  at  Bridgeport,  Conn.] 

Arrivals  and  departures  of  vessels, 

[Draft  6  to  12  feet;  tonnage,  50  to  550  tons.] 


Kind  of  vessels. 


of  vessels.!, ;X^,. 


Steamers 

Sailing  vessels 
Bargee 

Total.... 


\  "■ 


850 


839 


00,850 


FYeight  received  and  shipped  by  water. 


Chief  articles. 


Coal,  iron,  and  lumber 

Miscellaneoas  (not  otherwise  included) 

Total 


Tons. 


45,701 
8,268 


53,969 


Estimated 
value. 


$208, 127. 05 
281.976.83 


490,104.78 


The  above  figures  show  a  decrease  in  tonnage  of  freight  of  579  tons  below  that 
reported  for  1893. 

No  new  line  of  transportation  has  been  established  since  Jnly  1, 1894. 

Since  Joly  1, 1894,  a  coal  yard,  a  lumber  yard,  and  an  asphalt  concern  have  located 
npon  this  harbor,  to  take  advantage  of  the  facilities  afforded  for  receiving  materials. 
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D  10. 
IMPROVEMENT  OF  SAUGATTJOK  RIVER,  CONNECTICUT. 

The  navigable  part  of  this  river  is  a  tidal  inlet  extending  from  the 
village  of  Westport  southerly  to  Long  Island  Sound,  a  distance  of 
about  4 J  miles  by  course  of  channel.  For  nearly  2  miles  below  West- 
port  the  stream  is  only  from  200  to  1,200  feet  wide;  below  this  it 
expands  into  a  rather  broad  inner  bay  with  a  narrow  channel  following 
the  west,  south,  and  east  shores,  and  then  turning  abruptly  to  the 
southeast  and  passing  to  the  Sound  between  Cedar  Point  on  the  north 
and  Gockenoes  Island  on  the  south.  On  the  south  side  of  the  inner 
bay  lies  **  Great  Marsh,"  which  is  connected  with  Gockenoes  Island  by 
a  broad  sand  flat,  nearly  bare  at  low  tide,  and  east  of  the  island  a  reef 
of  bowlders  extends  eastward  1 J  miles,  so  that  the  only  entrance  to 
the  harbor  at  low  tide  is  to  the  eastward  of  this  reef. 

A  mile  and  a  half  below  Westport  lies  the  settlement  and  railroad 
station  of  Saugatuck  on  the  west  bank  of  the  river.  Before  1830  the 
village  of  Westport  was  known  as  Saugatuck. 

The  navigable  part  of  the  river  is  crossed  by  three  bridges,  all  hav- 
ing draws  of  sufficient  size  for  the  commerce  of  the  stream.  The 
upi)ermost  is  a  wagon  bridge  at  Westport;  IJ  miles  below  is  a  wagon 
bridge  near  Saugatuck,  and  a  quarter  of  a  mile  farther  down  is  the 
bridge  of  the  New  York,  New  Haven  and  Hartford  RaUroad. 

The  mean  rise  of  tide  is  about  7  feet. 

From  Long  Island  Sound  to  the  railroad  bridge  the  natural  available 
'  depth  of  water  was  about  5^  feet  at  mean  low  tide,  with  a  channel  gen- 
erally narrow  and  circuitous ;  above  the  railroad  bridge  the  channel  was 
fairly  straight  with  a  low- water  depth  diminishing  to  practically  nothing 
at  Westi)ort.  Several  rocks  lying  in  or  close  to  the  channel  are  sources 
of  some  danger  to  navigation. 

PROJECTS  FOR  IMPROVEMENT. 

Improvements  at  this  locality  have  been  made  by  the  United  States 
under  the  several  titles  of  Saugatuck  Harbor,  Cedar  Point,  Westport 
Harbor,  and  Saugatuck  River. 

Upon  petition  of  citizens  of  Westport  (then  Saugatuck)  Congress 
appropriated.  May  20, 1826,  $400  for  a  survey  of  the  river  and  harbor  of 
Saugatuck,  in  order  to  determine  "the  expediency  and  expense  of  remov- 
ing the  obstructions  to  navigation "  in  the  river,  and  "of  facilitating  the 
commercial  intercourse  between  the  port  of  Saugatuck  and  the  city  of 
New  York.''  The  survey  was  made  by  Lieutenant-Colonel  Anderson 
in  1826,  and  in  his  report  a  project  for  improvement  was  submitted,  con- 
sisting in  deepening  the  channel  by  from  1  to  1^  feet  from  Westport  for 
459  yards  downstream,  removal  of  two  rocks  in  the  river,  and  building 
a  breakwater  on  Cedar  Point  to  prevent  its  washing  away,  all  at  a  cost 
of  $600;  and  further,  in  cutting  a  canal  through  "Great  Marsh''  to 
save  the  distance  around  Cockenoes  Island  for  westbound  vessels,  exca- 
vating and  banking  up  31,860.94  cubic  yards  of  material  at  a  cost  of 
$5,628.65,  the  total  cost  of  the  projected  improvement  being  $6,128.65. 
This  did  not  include  stone  for  a  wall  along  part  of  the  east  bank  of  the 
canal,  which  was  stated  could  be  procured  at  a  small  cost  if  needed. 

Under  this  project  six  different  appropriations  were  made  and  the 
work  was  completed,  practically  as  designed,  in  1839. 
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It  is  not  kuowu  what  dredging  was  done  in  the  river  or  what  obstruc- 
tions were  removed,  but  the  amount  of  such  work  is  believed  to  be 
small. 

The  breakwater  on  Cedar  Point  was  begun  in  1827  and  completed  in 

1837.  It  was  made  about  390  feet  long  and  10  feet  wide  on  top,  the 
top  being  4  feet  above  mean  high  water,  under  two  appropriations,  one 
of  $1,500,  March  2,  1827,  for  removing  obstructions  in  the  river  and 
protecting  the  harbor  at  Cedar  Point,  and  one  of  $1,000,  July  4, 1836, 
for  further  securing  the  beach  at  Cedar  Point.  It  is  believed  that 
nearly  all  of  both  appropriations  were  applied  to  the  breakwater. 

In  1836-1840  the  canal  was  cut  through  Great  Marsh,  extending  from 
a  bend  in  the  channel  in  the  inner  bay  to  the  Sound,  and  thus  saving 
the  distance  around  Cockenoes  Island  and  the  reef  east  of  it,  and 
shortening  the  distance  between  Westport  and  points  west  by  about  4 
miles.  The  canal  was  made  66  feet  wide  at  high  water,  44  feet  wide  at 
bottom,  and  was  1,350  feet  long,  exclusive  of  the  dredging  required  to 
connect  it  with  deep  water  at  either  end.  It  was  first  made  2  feet  deep 
at  mean  low  water,  and  subsequently,  under  appropriation  of  July  7, 

1838,  deepened  to  4  feet.  Part  of  the  east  side  was  also  protected  by 
a  dry  wall,  and  in  line  of  this  wall  a  beacon  was  built  to  mark  the 
entrance  from  the  Sound.  The  canal  was  built  under  three  appropria- 
tions for  improving  Westport  Harbor,  made  in  1836,  1837,  and  1838, 
and  aggregating  $11,516.  It  filled  up  so  rapidly  that  since  1850  it  has 
been  of  little  use. 

The  next  appropriation  made  for  this  harbor  was  $2,500,  March  2, 
1867.  Proposals  were  invited  for  extending  the  sea  wall  on  Cedar 
Point  and  for  removing  three  rocks  above  the  railroad  bridge,  but  the 
prices  offered  were  considered  too  high;  $410.10  was  expended  in 
advertising,  in  examination  of  the  harbor,  and  preparing  estimates  of 
cost  of  work,  and  it  was  reported  that  the  work  necessary  was  removal 
of  rocks,  extension  and  repair  of  sea  wall,  and  repair  of  canal  and  canal 
wall,  at  a  probable  cost  of  $12,150.  The  unexpended  balance  of  this 
a|)propriation  reverted  to  the  Treasury  by  act  of  Congress  of  July  12, 
1870,  but  was  reappropriated  by  act  of  March  3, 1871. 

July  11, 1870,  $2,500  was  appropriated  for  improving  Westport  Har- 
bor, which  was  expended  the  same  fiscal  year  in  repair  of  the  break- 
water on  Cedar  Point.  About  64  feet  of  the  old  work  was  rebuilt  and 
it  was  extended  northwardly  43J  feet,  making  its  tx)tal  length  about 
434  feet;  the  new  work  was  5 J  feet  wide  on  top  and  from  1  to  IJ  feet 
higher  than  the  old  wall. 

The  reappropriated  balance  of  the  appropriation  of  1867  was  consid- 
ered too  small  to  effect  any  useful  improvement,  and  was  applied  in 
1872  to  making  a  survey  of  the  whole  length  of  the  river  and  harbor. 

In  1883  an  examination  of  this  harbor  was  made  in  pursuance  of  the 
river  and  harbor  act  of  August  2, 1882.  The  officer  in  charge  recom- 
mended that  the  canal  be  abandoned,  and  that  a  survey  be  made  to 
determine  the  cost  of  excavating  a  channel  4  feet  deep  up  to  the  village 
of  Westport  as  being  an  improvement  worthy  to  be  made,  provided  it 
could  be  done  at  reasonable  cost.  A  survey  was  made  in  accordance 
therewith,  and  an  estimate  of  $36,000  submitted  for  such  a  channel  to 
be  100  feet  wide,  including  removal  of  a  few  bowlders  in  and  near  the 
channel.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1884, 
Part  II,  p.  675.) 

In  1886,  certain  citizens  of  Westport  addressed  a  petition  to  the  Sec- 
retary of  War  urging  the  reopening  of  the  canal  through  Great  Marsh. 
ENa  95 61 
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This  petition  "was  printed,  in  connection  with  the  report  upon  a  prelimi- 
nary examination,  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1891,  page  841. 

The  river  and  harbor  act  of  1890  directed  a  preliminary  examinatioii 
of  Saugatuck  River,  which  was  made  and  reported  upon  under  date  of 
January  8, 1891.  (Keport  printed  in  House  Ex.  Doc.  'So.  179,  Fifty- 
first  Congress,  second  session,  and  in  the  Annual  Eeport  of  the  Chief 
of  Engineers  for  1891,  p.  840.) 

In  the  report  estimates  were  presented — 

1.  For  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  water  up  to  the 

village  of  Westport $40,000 

2.  For  a  channel  60  feet  wide  and  4  feet  deep  at  mean  low  water  to  West- 

port 10,000 

3.  For  reopening  the  canal,  making  it  100  feet  wide  and  5  feet  deep  at  mean 

low  water 21, 000 

with  recommendations  that  the  improvement  of  the  natural  channel 
should  precede  any  work  on  the  canal. 

By  the  river  and  harbor  act  of  1892,  J7,000  was  appropriated  for 
improving  Saugatuck  Eiver^^to  be  expended  in  the  improvement  of 
the  natural  channel,''  and  by  approval  of  the  Secretary  of  War  tlie 
project  was  adopted  providing  for  a  channel  60  feet  wide  and  4  feet  deep 
at  mean  low  water  to  Westport,  at  an  estimated  cost  of  $10,000. 

Up  to  July  1, 1894,  the  4foot  channel  had  been  extended  to  the  lower 
wharf  on  the  east  side  of  the  river  at  Westport,  with  width  of  60  feet 
except  for  550  feet  at  the  upper  end,  where  it  was  only  made  40  feet  wide. 

A  survey  of  Westport  Harbor,  ordered  by  the  river  and  harbor  act 
of  1894,  has  been  made. 

A  sket<;h  of  this  river  and  harbor  was  printed  with  the  Annual 
Keport  of  the  Chief  of  Engineers  for  1894,  page  670. 

OPEEATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895. 

By  act  of  Congress  of  August  17,  1894,  $3,000  was  appropriated  for 
completing  this  improvement.  Entering  into  contract  for  completing 
this  improvement  has  been  delaved  in  order  to  make  an  examination 
of  a  ledge,  presumably  of  bowlders,  which  crosses  the  channel  jast 
below  the  drawbridge  at  Westport  and  which  may  require  a  slight 
change  in  the  layout  of  the  channel. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  channel  in  the  river  was  dredged  4  feet  deep  and  40  to  60  feet 
wide  in  1893;  it  is  understood  that  the  depth  is  fairly  well  maintained. 

The  Cedar  Point  Breakwater  is  partly  undermined  at  its  north  end 
and  the  canal  bottom  runs  bare  in  places  at  very  low  tide.  Work  at 
these  places  is  not  included  under  the  existing  project,  but  is  to  be 
considered  in  connection  with  the  survey  of  Westport  Hnrbor,  ordered 
by  the  river  and  harbor  act  of  1894. 

PROPOSED  OPERATIONS. 

With  the  funds  now  available  it  is  proposed  to  complete  the  improve- 
ment as  far  as  now  projected,  and  no  further  appropriation  is  asked  for 
under  the  present  approved  project. 
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Appropriations  for  this  harbor  have  beeu  made  as  follows: 


Title. 


Surrey  of  river  and  harbor  of  Saagatuck 

Removing  obstructions  in  river  ana  protecting 

harbor  at  Cedar  Point. 

Keraoving  obstmctiona  in  river 

For  further  securing  the  beach  at  Cedar  Point. 

Harbor  of  Westport 

Do 

Do , 

Deepening  and  improving  Westport  Harbor. 

unexpended  balance  reverted  to  Treasury  in 

1870  reappropriated  in  1871. 
Westport  Harbor 


Saugatnck  River,  improvement  of  the  natural 

channel. 
Saugatuck  Biver,  for  completion 


Total. 


Application. 


Date.        I  Amount. 


Survey May  20,1826 

Chiefly  constructing  break-    Mar.    2»  1827 

water  at  Cedar  Point.         | 
Asfttated,  location  not  luown  Apr.  30, 1830 

Continuing  breakwater |  July   4, 1830 

Canal  constniotion do 

do May    3,1837 

do July    7,1838 

Chieflyin  surveys  in  1872...  Mar.   2.1807 

Repairing    and   extending  <  July  11, 1870 

breakwater  on  Cedar 

Point.  I 

Dredging ^  July  13,1892 

do !  Aug.  17. 1894 


$400 
1,500 

28 
1,000 
8  000 
3,734 
4.782 
2,500 


2,  aw 

7.000 
3,000 


The  appropriations  prior  to  1870  are  copied  from  House  Ex.  Doc.  No. 
64,  Forty-eighth  Congress,  first  session.  The  last  two  appropriations, 
amounting  to  $10,000,  are  the  only  ones  made  under  the  existing  project. 

Saugataok  River  is  in  the  Fairtield  collection  district,  of  which  Bridgeport  is  the 
port  of  entry.  The  nearest  light-honse  is  on  Sheffield  Island,  5  miles  southwest  from 
the  river^s  month.  Fort  Hale^  New  Haven  Harbor,  about  27  miles  east,  is  the  nearest 
work  of  defense. 

Money  statement 

Jnly  1, 1894,  balance  unexpended $878. 95 

Amount  appropriated  by  act  of  An^st  17, 1894 3, 000. 00 


June  30, 1895,  amount  expended  during  tiscal  year. 


3,878.95 
1.80 


July  1, 1895,  balance  unexpended 3,877.15 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR   YEAR   1894. 

[Through  the  courtesy  of  Itfr.  E.  M.  Lees,  Westport,  Conn.] 

ArrivaU  and  departures  of  vessels, 

[Draft, 6  to  8  feet;  tonnage,  100  to  290  tons.] 


Kind  of 


Steamers 

Sailing  vessels.. 


Nomber 
Namber.   of  roond 
trips. 


2 
30 


UO 
112 


tonnage 
of  all  trips. 


29.400 
16,800 


Barges 

30 

68| 

14.000 

Total    

62 

320J 

60.200 
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Freight  received  and  skipped  by  water. 


Chief  articles. 


Beoeipts: 

Coal 

Lam  ber 

MiscellaneouB  (not  otherwise  indaded) . 


Total  receipts. 


Shipmeiits: 

Tanu  produce 

Starch  

Miscellaneoas  (not  otherwise  incladed). 


Tods. 


12.000 

4. 500 
20  000 

"36.500 


10  000 
6000 


Total  shipments 23,200 


No  new  lines  of  transportation  have  been  established  since  July  1, 1894. 
These  figures  show  an  increase  in  tonnage  of  freights  on  this  river  since  1893  of 
16,400  tons,  due  mainly  to  the  establishment  of  a  new  industry  there. 


D  II. 

IMPROVEMENT  OF  NORWALK  HARBOR,  CONNECTICUT. 

Norwalk  Harbor  or  River  is  a  tidal  estuary,  with  a  narrow  channel 
extending  about  3  miles  north  from  Long  Island  Sound  to  the  town  of 
Norwalk.  Above  Norwalk  the  river  is  a  small  fresh-water  stream. 
South  Norwalk  is  on  tbe  west  bank  of  the  river,  1 J  miles  below  Norwalk. 
At  this  point  the  river  is  crossed  by  two  drawbridges,  the  lower  one  a 
highway  bridge,  and  the  other  (450  feet  above)  the  bridge  of  the  New 
York,  New  Haven  and  Hartford  liailroad. 

In  1867  a  company  was  incorporated  under  the  laws  of  the  State  of 
Connecticut  for  the  improvement  of  the  river.  Little  work  was  done, 
and  when  improvement  was  begun  by  the  United  States  the  low-water 
depth  to  South  Norwalk  was  5  feet,  and  to  Norwalk  but  1  foot. 

PROJECT  FOR  IMPROVEMENT. 

By  act  of  March  2, 1829,  Congress  appropriated  $80  "  for  making  a 
survey  of  the  harbor  of  Norwalk,  Conn.,  with  a  view  to  its  improvement 
The  survey  was  made  by  Oapt.  Hartman  Bache,  U,  S.  Engineers,  who, 
in  his  report  on  the  same,  dated  May  10, 1830,  recommended  excavating 
the  channel,  proposing  to  build  a  steam  dredge  for  the  purpose. 

The  cost  was  estimated  as  follows: 

For  a  channel  12  feet  deep  at  ordinary  high  water $15, 668. 95 

For  a  channel  10  feet  deep  at  ordinary  high  water 12, 286. 43 

No  money  was  appropriated  for  carrying  out  this  plan,  and  in  1871 
another  survey  was  ordered  by  Congress,  which  was  made  in  the  same 
year. 

In  his  report  on  the  latter  survey,  dated  December  16, 1871  (printed 
in  Senate  Ex.  Doc.  No.  23,  Forty-second  Congress,  second  session  f 
also  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1872,  p.  900). 
General  Warren,  U.  S.  Engineers,  submitted  a  project  for  dredging  a 
channel  6  feet  deep  and  1(^  feet  wide  from  Long  Island  Sound  up  to 
NorwsUk,  at  an  estimated  cost  of  $34,000. 

In  1880  the  terms  of  the  river  and  harbor  act  provided  that  **  so  much 
of  said  appropriation  ($5,000)  as  shall  be  necessary  therefor  shall  be 
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80  expended  as  to  have  a  channel  6  feet  deep  at  low  water  between  the 
steamboat  landing  in  said  Norwalk  and  Long  Island  Sound  '^  As  a 
channel  of  the  projected  width  (100  feet)  and  depth  of  6  feet  at  mean 
low  water  existed,  this  was  interpreted  as  requiring  a  depth  of  6  feet 
at  extreme  low  water  (see  Annual  Report  of  the  Chief  of  Engineers  for 
1881,  Part  1,  p.  609),  which  would  be  8  feet  at  mean  low  water,  and  the 
project  was  accordingly  modified  to  providefor  obtaining  that  depth  up 
to  South  Norwalk,  where  the  steamboat  landing  wa^^  The  estimate  of 
total  cost,  including  this  modification  and  the  dredging  already  required 
for  maintenance,  was  984,000.  In  1892,  after  this  amount  had  been 
appropriated  and  the  channel  had  been  dredged  practically  to  the 
dimensions  required,  the  project  was  considered  completed. 

Up  to  July  1, 1894,  the  channel  below  South  Norwalk  had  been  made 
100  feet  wide  and  8  feet  deep  at  mean  low  water,  and  above  South 
Norwalk  it  had  been  made  from  60  to  100  feet  wide  and  6  feet  deep. 

A  sketch  of  Norwalk  Harbor  was  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1885,  page  656. 

OPERATIONS  DITRING   THE   FISCAL    YEAR   ENDING  JUNE  30,  1895. 

The  river  and  harbor  act  of  1894  appropriated  $15,000  for  continuing 
this  improvement,  with  the  following  description  of  the  work  proposed: 

So  much  of  this  appropriation  as  may  be  Docessary  may,  in  the  discretion  of  the 
Secretary  of  War,  be  expended  between  the  freight  depot  of  the  Danbury  and  Nor- 
walk Railroad  Company  on  the  north  and  Jennings,  so  called,  on  the  south  to 
remove  the  flats  known  as  Ferrys  Point  between  the  channel  and  the  established 
harbor  line;  and  any  unexpended  balance,  after  completion  of  the  above,  may  be 
used  for  the  improvement  of  the  sharp  bend  in  the  channel  near  Keysers  Island  at 
the  mouth  of  the  harbor :  Provided,  That  the  United  States  shall  be  subjected  to  no 
cost  for  any  lands  required  to  make  this  improvement. 

There  was  no  existing  project  for  the  improvement  of  Norwalk  Har- 
bor, and,  with  approval  of  the  Secretary  of  War,  it  was  decided  to 
apply  the  whole  appropriation  in  accordance  with  the  permissive  terms 
of  the  act. 

After  duly  advertising  for  proposals  a  contract  for  dredging  at  Ferrys 
Point  and,  should  the  fhnds  permit,  at  Keysers  Island  was  entered  into 
with  Alonzo  J.  Beardsley,  under  date  of  November  10, 1894;  contract 
price  14.3  cents  per  cubic  yard. 

Work  under  this  contract  will  begin  early  in  the  ensuing  year.  The 
contract  expires  June  30,  1896. 

PRESENT   CONDITION  OF  IMPROVEMENT. 

The  dredged  channels  are  in  good  condition,  retaining  nearly  the  full 
depth  and  width  made  under  the  project  which  was  completed  in  1892. 

PROPOSED  OPERATIONS. 

With  the  available  funds  the  shoal  at  Ferrys  Point,  near  Norwalk, 
will  be  removed,  and  should  any  balance  remain  the  bend  near  Key- 
sers Island,  at  the  mouth  of  the  harbor,  will  be  widened. 

There  is  no  existing  project  for  improvement  of  this  harbor,  except  the 
one  adopted  for  expenditure  of  the  last  appropriation;  therefore  no 
funds  are  needed  for  the  ensuing  year. 

A  survey  of  Norwalk  Harbor,  ordered  by  the  river  and  harbor  act  of 
1894,  has  been  made  and  will  be  reported  upon  early  in  the  fiscal  year. 
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Appropriations  for  improving  Norwalk  Harbor  have  been  made  as 
follows : 


Application. 


Date. 


Ameuut. 


Sorvej I  Mar.   2,1829 

Do  iMar.    3  1871 

Drednne  (6  foet)  above  South  Norwalk '  June  10, 1872 

Do Mar    3,1873 

Do •. I  Jane23,1874 

Dredging  (6  feet)  below  South  Norwalk '  Mar.   S,  1875 

Do June  18. 1878 

DredglDK  (6  feet)  aboveand  below  Sooth  Norwalk :  Mar.   3, 1879 

Dredging  (6  feet)  below  South  Norwalk ,  June  14, 1880 

Dredging  (8  leeU  below  and  (6  feet)  aliove  South  Norwalk i  Mar.    3,1881 

Dredging  (6  feet)  above  South  Norwalk '  Aug.  2.1882 

Dredging  (8  feet)  below  South  Norwalk July    5.1884 

Dredging  (6  feel )  above  Sooth  Norwalk .^ ,  Aug.  5, 1886 

Dredging  (6  feet)  above  and  (8  feet)  below  South  Norwalk ;  A ug.  1 1 ,  1888 

Do Sept.  19. 1890 

Do Aug.  17, 1894 


990.  (Mi 

1.166.66 

la  000.  C«) 

10,  OOO.  I*' 

10,  OOO.  « 

7,000  (\> 

6.000  <M 

10,  000  »» 

5,000.  OP 

5,  000.  JO 

5.  OOO.  tV 

5,  OOU.  0.> 

3,  000.  iXi 
•  3,  000.  fti 

4.  OUO.  C«i> 
15.  000. » 


ToUl. 


99.  24«.  66 


*  Pari  uf  an  appropriation  of  $28,000,  of  which  $25,000  was  r«quire<l  to  be  expendinl  at  Wileons  Point. 

Norwalk  is  in  the  Fairfield  collection  dietrict,  and  is  11  miles  west  of  Bridgeport, 
the  port  of  entry.  Norwalk  Lif|[bt-  House  is  on  Sheffield  Island,  at  the  harbor  entrance. 
The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  at  the  head  of  Lon^ 
Island  Sound,  about  29  miles  southwest. 

Money  statement. 

Amount  appropriated  by  act  of  August  17,  1894 $15, 000.  <.X> 

June  30,  1895,  amount  expended  during  fiscal  year 799.2);' 

July  1,  1895;  balance  unexpended 14, 200. 72 

July  1 ,  1895,  amount  covered  by  nncomplete<l  contracts 12, 155.  Oi> 

July  1,1895,  balance  available 2,045.72 


Jhsiract  of  proposals  for  dredging  in  Xorwalk  Harbor^  Connecticut,    *     *     •     opened  &v 
LieuU  CoL  H,  M.  Robert,  Corps  of  Engineers^  at  New  York  City,  October  16,  1894, 

[Amount  available,  $12,000.] 


No. 


Name  and  address  of  bidder. 


Emory  R.  Seward,  Albany,  N.  T 

Chas.  Sl  H.  E.  Du  Bois.  119  South  street.  New  York,  N.  Y.. 
J.  H.  Fenner.  380  Ck>mmunipaw  avenue,  Jersey  City,  N.  J. . 

Alonzo  J .  Beardsley,  Bridgeport,  Conn.* 

AlonaoE  Smith,  Islip.N.Y 

Elijah  Brainard.  24  Srate  street.  New  York,  N.  Y 

The  Hartford  Dredging  Co.,  Hartford.  Conn 

Newburg  Dredging  Co.,Newburg,  N.  Y 


Price 

Cnbic  Tarda 

per  cubic 

baa«5doD 

yard. 

price  bid. 

(knU. 

11.5 

104.348 

18 

€6.667 

30 

40,  IM) 

14.3 

Kl.i»16 

19.5 

61.53J^ 

18 

66,667 

16 

75.t<{B 

14.5 

82,7,^ 

*  Contract  awarded  to  second  lowest  bidder, 
yet  begun. 


Contract  entered  into  November  10, 18M.    Work  sot 


COMMERCIAL  STATISTICS   KOR  THE   CALENDAR   YEAR  1894. 

Tbe  last  statement  of  commerce  of  this  river  received  was  for  the  year  1891,  when 
368,500  tons  was  reported. 
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D    12. 
IMPROVEMENT  OF  HARBOR  AT  WILSONS  POINT,  CONNECTICUT. 

Wilsons  Point  Harbor  is  a  bay  on  the  north  shore  of  Long  Island 
Sound,  about  IJ  miles  west  from  the  mouth  of  Norwalk  River  or  Harbor. 

The  lower  half  of  the  harbor  is  about  half  a  mile  wide,  with  depth 
decreasing  from  16  feet  gradually  to  6  feet  at  Wilsons  Point;  the  upper 
half  is  from  1,000  to  500  feet  wide,  with  depth  of  3  feet  or  less  at  low  tide. 
The  harbor  is  sheltered  by  the  mainland  and  by  Sheffield  Island  (the 
most  westerly  of  the  Norwalk  Islands)  from  all  quarters  except  the 
southwest;  it  is  partly  sheltered  from  the  southwest  by  Bell  island,  an 
island  separated  from  the  mainland  by  a  marsh  and  narrow  creek. 

Wilsons  Point  Harbor  has  been  used  to  some  extent  for  many  years 
as  a  harbor  of  refuge  and  place  to  lie  up  for  the  night  by  fishing  boats 
and  oyster  steamers,  and  occasionally  by  barges  caught  out  in  storms. 

There  is  no  settlement  upon  the  shores  of  the  harbor,  except  a  collec- 
tion of  summer  cottages  on  Bell  Island. 

A  few  years  ago  (probably  about  1880)  the  Danbury  and  Norwalk 
Railroad  Company  (now  a  branch  of  the  Housatonic  Railroad  Company) 
made  Wilsons  Point  their  terminus,  and  subsequently  the  New  England 
Terminal  Company  was  formed  to  construct  docks,  car  yards,  and  coal 
sheds,  and  to  operate  in  the  interest  of  the  Housatonic  Railroad  and  its 
connections.  A  large  dock  was  built,  with  transfer  bridges,  by  which 
freight  cars  were  taken  on  board  steamers,  and  freight  carried  to  New 
York  City  without  unloading  and  reloading. 

At  that  time  the  Housatonic  Railroad  was  allied  to  tha  New  York 
and  New  England  Railroad  system,  which  had  no  direct  access  to  New 
York  City  so  available  as  that  afforded  by  the  harbor  at  Wilsons  Point. 
Subsequently  (about  1892)  the  Housatonic  Railroad  was  leased  by 
another  corporation,  the  New  York,  New  Haven  and  Hartford  Rail- 
road, which  had  other  and  better  entrances  to  New  York  City,  and  the 
terminal  facilities  at  Wilsons  Point  have  been  less  used  since. 

PROJECTS  FOR  IMPROVEMENT. 

March  3, 1888,  a  letter  was  sent  by  the  Hon.  William  P.  Frye,  U.  S. 
Senator,  to  the  Secretary  of  War,  asking  that  a  special  examination 
of  Norwalk  Harbor  be  made,  with  reference  to  developing  business 
which  urgently  required  further  improvements.  This  letter  was  referred 
to  Col.  D.  0.  Houston,  Corps  of  Engineers,  for  report.  His  report 
(printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1889,  p. 
709)  stated  that  it  was  learned  that  the  business  referred  to  was  that 
of  the  railroad  terminus  at  Wilsons  Point,  and  that  it  was  desired 
that  the  United  States  undertake  dredging  a  channel  15  feet  deep  and 
300  feet  wide  up  the  harbor  to  the  vicinity  of  the  railroad  wharves. 
There  was  no  money  available  for  a  detailed  examination  of  the  locality, 
but  estimates  for  dredging,  based  upon  recent  U.  S.  Coast  Survey 
charts,  were  made  as  follows: 

230,000  cubic  ynrds,  at  20  cents $46,000 

Coutingencies,  15  per  cent 6, 900 

Total 52,900 

The  report  suggested  that  there  seemed  to  be  no  objection  to  extend- 
ing the  wharves  out  to  the  lo-foot  curve,  which  would  obviate  the 
necressity  of  other  improvements. 
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The  river  and  harbor  act  of  1888  made  appropriations  for  Norwalk 
Harbor,  Connecticut,  of  $28,000,  with  provision  as  follows: 

Twenty-five  thousand  dollars  of  which  shall  be  expended  in  dred*^iug  and  dee|ten- 
ing  the  channel  in  the  lower  harbor  up  to  Wilsons  Point. 

Under  this  appropriation  the  dredging  originally  desired  was  com- 
pleted in  1889,  205,586  cabic  yards  of  material  being  dredged,  which, 
with  a  considerable  amount  of  work  done  by  the  Terminal  Company, 
gave  a  channel  of  400  feet  width;  and  no  ftirther  appropriation  was 
asked  for. 

In  1890  $30,000  was  appropriated  for  this  harbor  and  was  expended 
in  1891-92  in  widening  and  extending  the  channel. 

Up  to  July  1, 1894,  the  channel  close  to  the  docks  had  been  dredged 
by  the  Terminal  Company  to  12  feet  depth  at  mean  low  water;  outsi<le 
this  the  channel  had  been  made  15  feet  deep  at  mean  low  water  to  Loug 
Island  Sound,  and  700  feet  wide  with  an  additional  width  of  200  fe^^t  ou 
the  east  side  for  a  distance  of  750  feet  south  from  the  wharves;  the 
15foot' channel  had  also  been  extended  northward  ))arallel  to  the 
wharves  and  75  feet  westward  from  them,  with  200  feet  width. 

A  sketch  of  the  harbor  at  Wilsons  Point  was  printed  in  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1893,  page  950. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING   JUNE  30,  1895. 

Nothing  was  done. 

PRESENT   CONDITION  OF  IMPROVEMENT. 

The  channels,  as  above  described,  remain  in  good  condition. 

PROPOSED   OPERATIONS. 

The  improvement  of  this  harbor  is  completed  as  far  as  now  designed. 
No  further  work  is  projected  and  no  appropriation  is  required. 

Appropriations  for  improving  harbor  at  Wilsons  Point  have  been 
made  as  follows : 


Application. 


Dredging* . 


Total. 


Date.        I  Amount. 


Aug.  11. 1888        $25,000 
Sepl  19.1890;        30,OUO 


».( 


*  Part  of  an  appropriation  of  $28,000  for  Korwalk  Harbor,  directed  by  the  appropriation  act  to  be 
expended  at  Wilsons  Point. 

WilsouB  Point  is  in  the  Fairfield  coHection  districty  and  is  about  14  miles  south  west 
from  Bridgeport,  the  port  of  entry.  Norwalk  light-house,  ou  Sheffield  Island,  is  about 
half  a  miT«  south  of  the  harbor.  The  nearest  work  of  defense  is  Fort  Schuyler, 
Throgs  Neck,  at  the  head  of  Long  Island  Sound,  about  29  miles  southwest. 

Money  statement, 

July  1,  1894,  balance  unexpended $1, 323. 10 

June  30,  1895,  amount  expended  during  fiscal  year 500. 00 

July  1,  1895,  balance  unexpended 823. 10 
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COMMERCIAL  STATISTICS  FOR  THE    CALENDAR   YEAR   1894. 

[Thn>ugh  courtesy  of  Hod    E.J.  Bill,  M.  C,  Norwalk,  ConnO 

ArrivaU  and  departures  of  veeBele. 

[Draft,  4  to  18  feet;  tonnage,  not  recorded.) 


Number 
Kind  of  veeaels.  of  round 


trips 


1 


Steamers  (oyster  steamers^  400;  tugboats,  75) !  475 

Sailing  vessels ...j  10 

Barges ,  292 

Total !  777 

Aggregate  tonnage  of  all  trips  not  ascertainod. 

Freight  received  and  shipped  by  water. 


Chief  articles. 


Receipts : 

on 

Coal 

Mibcellaneous  (not  otherwise  included). 


Total  receipts 100  527 


Shipments,  stone. 


Tons. 


42.250 
56  277 
2.000 


1  500 


Entimated  value  not  ascertained. 


No  new  lines  of  transportation  have  been  established  since  July  1,  1894. 

Tbe  above  figures  show  an  increase  on  tonna£[e  of  freights  of  24,275  tons  since  1893, 
when  77,752  tons  were  reported,  and  it  is  anticipated  that  the  reports  for  1893  will 
show  a  still  greater  increase. 


D  13. 

IMPROVEMENT  OF  FIVE  MILE  RIVER  HARBOR,  CONNECTICUT. 

This  harbor  is  an  inlet  on  the  north  shore  of  Long  Island  Sound, 
about  2  miles  west  of  the  mouth  of  Norwalk  Harbor,  Connecticut.  It 
is  about  1  mile  long  and  from  300  to  800  feet  wide.  About  three- fourths 
of  a  mile  above  its  mouth  it  runs  bare  at  low  tide.  At  the  mouth  the 
natural  low-water  depth  was  3  feet,  increasing  to  9  feet  at  a  point  750 
feet  out  into  the  Sound.    The  mean  rise  of  the  tide  is  about  7  feet. 

Since  1848  Five  Mile  Eiver  has  been  largely  engaged  in  oyster  grow- 
ing, and  in  this  business  now  employs  about  140  vessels. 

These  vessels  could  only  enter  or  leave  the  harbor  at  high  tide.  Con- 
sequently during  their  busy  season  they  were  obliged  to  lie  up  for  the 
night  at  other  and  less  convenient  harbors. 

PROJECT  FOR  IMPROVEMENT. 

By  an  act  of  Congress  approved  August  5, 1886,  a  survey  or  exam- 
ination of  this  harbor  was  ordered,  which  was  made  in  the  following 
fall,  and  reported  on  under  date  of  JDecember  7, 1886.  (Report  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  Part  I,  p.  639.) 

In  this  report  a  project  for  improvement  was  proposed  which  consisted 
in  dredging  a  channel  8  feet  deep  at  mean  low  water  and  100  feet  wide, 
to  extend  up  the  harbor  and  to  be  about  6,000  feet  long,  T4ie  project 
was  adopted  in  1888,  when  work  under  it  was  ordered  by  appropriation 
of  $6,000  made  by  act  of  Congress  of  August  11, 1888.  The  original 
estimate  for  completion  was  $25,000,  based  upon  prices  for  such  work 
in  1886;  these  prices  were  lower  than  have  since  been  offered,  and  in 
1894  it  was  found  necessary  to  increase  the  estimate  of  cost  by  $20,000, 
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makiug  it  $45,000  from  the  beginning.  (Annual  Report  of  the  Chief  of 
Engineers  for  1894,  p.  675.) 

Up  to  July  1, 1894,  82,938  cubic  yards  had  been  dredged  under  this 
project,  making  the  channel  about  3,580  feet  long,  GO  feet  wide,  and  8 
feet  deep  at  mean  low  water. 

Harbor  lines  were  established  for  this  harbor  by  the  Secretary  of 
War,  January  26, 1892, 

A  sketch  of  Five  Mile  River  Harbor  was  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1894,  page  676; 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1895. 

By  the  river  and  harbor  act  of  1894,  $2,500  was  appropriated  for  con- 
tinuing this  improvement.  After  advertising  for  proposals  a  contract 
was  entered  into  with  J.  H.  Fenuer,  under  date  of  December  20,  1894, 
for  extending  the  channel  by  dredging  about  15,000  cubic  yards  of 
material  at  the  rate  of  13^  cents  per  yard. 

Work  under  this  contract  will  begin  early  in  the  ensuing  year. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Under  the  existing  project  the  channel  has  been  dredged  from  deep 
water  in  Long  Island  Sound  about  3,580  feet  up  the  harbor,  with  width 
of  60  feet  and  depth  of  8  feet  at  mean  low  water.  It  retains  its  depth 
fairly  well,  the  only  shoaling  reported  being  a  slight  falling  in  of  the 
banks. 

PROPOSED   OPERATIONS. 

Under  the  contract  now  in  force  the  8-foot  channel  of  60  feet  width 
will  be  extended  about  1,000  feet  upstream. 

With  future  appropriations  it  is  proposed  to  widen  and  extend  the 
channel  as  provided  for  in  the  project  for  improvement. 

Appropriations  for  improving  harbor  at  Five  Mile  River,  Connecti- 
cut, have  been  as  follows: 


Application. 


Date. 


Dredging Aug.  11, 1888 

Do 'SepIw.iaW 

Do July  13,1892 

Do j  Aug.  17, 1894 


Total - 

I 


Amount. 


$5,000 
5.UM 
5.0iM) 


17.500 


Five  Mile  River  is  in  the  Fairfield  collection  dietriet  and  is  about  13  miles  -west  of 
Bridgeport,  the  port  of  entry.  The  nearest  light-house  is  on  Sheffield  Island,  nearly 
2  miles  from  the  month  of  the  harbor.  The  nearest  work  of  defense  is  Fort  Sohny- 
ler  at  the  head  of  Long  Island  Sound,  27  miles  southwest. 

Money  sUttement 

July  1, 1894,  balance  unexpended $334.15 

Amount  appropriated  by  act  of  August  17, 1894 2, 500. 00 

2,834.15 
June  30,  1895,  amount  expended  during  fiscal  year 3. 85 

July  1,  1895,  balance  unexpended 2,830.30 

July  1,  1895,  amount  covered  by  uncompleted  contracts 1, 975. 00 

July  1,  1895,  balance  avnilable 855. 30 


(Amount  (estimate<l )  required  for  completion  of  existing  project 27, 500. 00 

Amountthatcau  be  profitably  expended  in  tiscalyear  ending  June  30, 1897  10, 000. 00 
Submitted  in  compliance  with  reijuirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898.  t 

O 


I 
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Abstract  of  proposals  for  dredging  in  Five  Mile  River  Harbor,  Connecticut ,  opened  bff 
Lieut.  Col.  E,  M.  Robert^  Corps  of  Engineers,  at  New  York  Citff,  J>eoember  1, 1894. 


No 


NMne  and  address  of  bidder. 


1  I  The  Hartford  Dredging  Co .  Hartford.  Conn. 

2  I  AluDZO  £  Smith.  I  slip  K.T 

3  ■  A   J   Beardslej  &  Son.  Bridgeport.  Conn 

4  I  J.  H  Fenner.  Jersey  OHy,  N  J.' 

5  ,  ^ewbuigb  DredKing  Co.  Newburg,  N   Y 

6  I  Eluah  Brainard.  New  York  City 


I   Prieeper 

I  cubic  yard, 

scow 

measure. 

Ctntt 
U\ 
"A 
13A 

13} 


Number  of 

cubic  yards 

based  on 

price  bid. 


13.793 
13.006 
14.388 
14.815 
14.492 
14,035 


'  LoweHtbid;  recommended.    Entered  into  contract  December  20,  1894;  work  not  yet  begun.    The 
contract  expires  November  30.  1895. 


COMMERCIAL  STATISTICS  FOR    CALENDAR   YEAR   1894. 

ITbrough  courtesy  of  Mr.  Charles  W.  Bell,  Rowayton.  Conn.] 

Arrivals  and  departures  of  vessels. 


Kind  of  vesselA. 


Number 

of  round 
trips. 


Steamers  (oyster  steamers) 

Sailing  vessels 

Barges  

Total  


400 

325 

14 


739 


Draft  and  tonnage  not  reported.    Aggregate  tonnage  of  all  trips  not  ascertained. 
Freight  received  and  shipped  by  water. 


Chief  articles. 


Tons. 


Receipts : 

C  oal ,  OT  sters 

Miscellaneous,  not  otherwise  included. 


3,350 
248 


Estimated 
value. 


$137, 450 


Total  receipts. 


3.598 


Shipments : 

Oysters,  produce,  etc.,  of  which  4.000  tons  were  oysters  for  shipment  to  ' 

Europe j        4,700  191,220 

Other  irauHactiona  iii  oysters  and  clnina— sales  to  dealers,  planters,  and 

tonsumer»— about 3, 000  110. 452 


137,450 


Total  shipments. 


r 


7,700 


304,672 


*  Not  reported. 

No  new  lines  of  transportation  have  been  established  since  Jnly  1,  1894. 

No  statistics  were  furnished  for  1893,  but  it  is  reported  that  thern  was  in  1894 
''some  falling  off  in  volume  of  business  and  in  prices,  attributed  to  the  general 
depression.*' 


D  14. 


IMPROVEMENT  OP  STAMFORD  HARBOR,  CONNECTICUT. 

This  hiirbor  is  on  the  north  shore  of  Long  Island  Sound  about  6 
miles  east  of  the  New  York  State  line.  The  harbor  consists  of  a  bay 
about  a  mile  long  and  a  mile  broad,  at  the  head  of  which  two  channels 


Digitized  by 


Google 


812         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

• 
extend  up  nearly  a  mile  toward  tbe  middle  of  the  city.  The  West 
Branch  is  the  mouth  of  Mill  River,  a  small  stream  dammed  at  Oliver 
Street  Bridge,  the  head  of  the  harbor.  The  original  low-water  depth 
for  a  mile  below  the  bridge  was  from  1  to  3  feet  in  a  crooked  chaoDel 
and  the  7  foot  curve  in  the  bay  was  about  7,500  feet  below  the  bridj^^e. 
All  the  wharves  are  in  the  upper  half  of  this  distance.  Tbe  East 
Blanch  was  originally  a  crooked  stream  running  through  salt  marshes; 
it  was  straightened  and  deepened  by  private  enterprise  and  was  known 
as  the  ^^  canal.^'  Though  nominally  under  control  of  the  corporation 
which  deepened  it,  the  East  Branch  has  been  for  a  long  time  practically, 
and  recently  has  been  formally,  opened  to  free  public  use.  In  1892  U 
had  an  available  depth  of  6^  feet  at  mean  low  water  with  width  of 
about  60  feet  nearly  to  its  head. 
The  mean  rise  of  tide  in  Stamford  Harbor  is  about  7.4  feet. 

PROJECTS  FOR   IMPROVEMENT. 

By  act  of  March  2,  1829,  Congress  appropriated  $100  for  making  a 
survey  of  the  harbor  of  Stamford,  Conn.,  with  a  view  to  its  improve- 
ment. The  survey  was  made  by  Capt.  Hartmann  Bache,  U.  S.  Engi- 
neers, in  1829.  In  his  report  on  the  same,  dated  May  10, 1830,  Captain 
Bache  recommended  excavating  the  channel  (proposing  to  build  a  steam 
dredge  for  the  puqwse),  the  cost  being  estimated  as  follows: 

For  a  chanoel  12  feet  deep  at  ordinary  high  water  (about  4  feet  at  mean 

low  water) $13,250.00 

For  a  channel  10  feet  deep  at  ordinary  high  water 11, 035. 20 

No  money  was  appropriated  for  carrying  out  this  plan. 

The  river  and  harbor  act  of  1882  authorized  a  survey  of  this  harbor, 
which  was  made  in  the  folio  wring  year.  In  his  report  on  this  survey, 
dated  December  12,  1883  (printed' in  Senate  Ex.  Doc.  No.  50,  Forty- 
eighth  Congress,  first  session;  also  in  Annual  Report  of  the  Chief  of 
Engineers  for  1884,  Part  I,  p.  672),  Lieutenant-Colonel  McFarland, 
Corps  of  Engineers,  submitted  a  project  for  dredging  a  channel  80  feet 
wide  and  5  feet  deep  at  mean  low  water  from  deep  water  in  the  bay  up 
the  West  Branch  of  the  harbor  to  Oliver  Street  Bridge,  estimated  to 
cost  as  follows : 

Dredging  80,000  cubic  yardB  of  mud,  at  20  cents $16,000 

Contingencies 4,000 

Total 20,000 

It  was  not  intended  to  include  the  removal  of  the  ledge  under  and 
just  below  the  bridge. 

The  beginning  of  the  work  under  this  project  was  approved  by  the 
Secretary  of  War  August  30,  1886,  after  the  first  appropriation  for 
improving  the  harbor  had  been  made,  and  in  December,  1891,  after 
appropriations  equal  to  the  estimated  cost  of  the  work  had  been  made 
and  expended,  the  project  was  considered  practically  completed.  The 
channel  of  the  West  Branch  had  been  made  5  feet  deep  at  mean  low 
\i  ater  and  about  80  feet  wide  up  to  within  1,000  feet  of  the  hejid  of  the 
harbor.  Near  the  head  of  the  harbor  the  width  was  from  50  to  70 
feet;  at  the  bends  of  the  channel  the  width  had  been  made  from  100 
to  140  feet. 

Under  the  river  and  harbor  act  approved  September  19, 1890,  a  survey 
of  Stamford  Harbor  was  made,  the  report  of  which,  dated  September 
10, 1891,  was  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1891,  Part  1,  page  849  et  seq.    This  report  presents  a  project  for 
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enlarging  the  channel  of  the  West  Branch  of  the  harbor  to  accommo- 
date the  growing  commerce  of  Stamford,  and  estimates  were  submitted 
as  follows: 

Dredging  to  make  the  channel  150  feet  wide  and  7  feet  deep  at  mean 
low  water,  190,000  cubic  yards,  at  21  cents $39,900 

Contingencies  and  supervision,  about 6, 100 

$46,000 

Dredging  to  make  the  basin  between  harbor  lines  at  the  head  of  the 
harbor  7  feet  deep,  150,000  cubic  yards,  at  28  cents 42, 000 

Contingencies  and  supervision,  about 7,000 

49,000 

Total  estimated  cost 95,000 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $15,000  for 
improving  harbor  at  Stamford,  Conn.,  with  proviso  that  not  less  than 
one-half  the  sum  should  be  expended  on  the  East  Branch.  This  appro- 
priation was  evidently  based  upon  the  survey  of  1890-91 ,  which  was  before 
Congress  at  the  time,  and  also  upon  a  desired  improvement  of  the  East 
Branch  which  had  not  been  asked  for  at  the  time  when  the  survey  was 
made.  Therefore  the  East  Branch  was  surveyed  and  a  project  submit- 
ted for  making  the  channel  9  feet  deep  at  mean  low  water,  to  be  100 
feet  wide  for  a  length  of  8,535  feet  and  60  feet  wide  for  about  1,200  feet, 
to  the  head  of  navigation,  by  dredging  and  removing  rocks  and  bowl- 
ders, at  an  estimated  cost  of  $28,500.  The  plans  for  improvement  of 
both  branches  were  adopted,  and  the  project  of  1892  now  consists  of-^ 

Dredging  to  make  the  channel  in  the  West  Branch  150  feet  wide  and  7  feet 
deep  at  mean  low  water,  190,000  cubic  yards,  at  21  cents $39, 900 

Dredgins  to  make  the  basin  between  harbor  lines  at  the  head  of  the  West 
Branch  7  feet  deep  at  mean  low  water,  150,000  cubic  yards,  at  28  cents. . .     42, 000 

Dredging  to  make  the  channel  in  the  East  Branch  9  feet  deep  at  mean  low 
water,  100  feet  wide  to  the  steamboat  wharf,  a  distance  of  about  8,535  feet, 
and  50  feet  wide  for  1,200  feet  farther,  160,000  cubic  yards,  at  16  cents 25, 600 

Contingencies,  inspection,  etc.,  estimated  at 16, 000 

Total  estimated  cost  of  project  of  1892 123,500 

July  1,*1894,  the  channel  of  the  West  Branch,  dredged  under  the  proj- 
ect adopted  in  1886  and  completed  in  1891,  was  in  fair  condition.  No 
work  in  this  channel  had  been  done  under  the  project  of  1892  except 
to  deepen  two  small  shoals.  The  channel  of  the  Bast  Branch  was  60 
feet  wide  and  9  feet  deep  at  mean  low  water  up  to  Hoyts  Dock ;  thence 
to  the  Steamboat  Dock  it  was  60  feet  wide  and  from  8  to  9  feet  deep; 
thence  to  the  head  of  the  channel  it  was  40  to  60  feet  wide  and  8  feet 
deep. 

Harbor  lines  were  established  in  the  West  Branch  of  this  harbor  by 
action  of  the  Secretary  of  War  dated  February  28, 1890. 

A  sketch  of  the  entire  harbor  was  printed  in  the  Annual  Eeport  of 
the  Chief  of  Engineers  for  1893,  page  956. 

OPERATIONS  DURING  THE 'FISCAL  YEAR  ENDING  JUNE  30,  1895. 

At  the  beginning  of  the  fiscal  year  an  agreement  had  been  made, 
with  approval  of  the  Chief  of  Engineers,  to  apply  the  remainder  of  the 
aijpropriation  of  1892  to  the  removal  of  certain  bowlders  lying  very 
close  to  the  edge  of  the  channel  in  the  East  Branch  of  the  harbor.  A 
large  dredge  was  employed  for  eight  days,  some  blasting  was  done,  and 
13  bowlders  were  removed,  ranging  in  size  from  about  5  to  70  cubic  feet. 
The  total  cost  of  this  work,  including  inspection,  was  $703.85.    The 
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rate  obtained  for  the  dredging  plant  was  exceptionally  low,  dae  to  the 
fact  that  but  little  dredging  work  was  going  on  at  the  time. 

The  river  and  harbor  act  of  1894  appropriated  $10,000  for  this 
improvemeut,  with  the  proviso  that  not  less  than  half  the  amount 
should  be  spent  on  the  East  Branch.  Advertisement  was  made  for 
proposals  for  dredging,  and,  under  date  of  January  14, 1895,  a  contract 
was  entered  into  with  the  Hartford  Dredging  Company  to  excavate 
and  remove  about  65,000  cubic  yards  of  material,  work  in  the  East 
Branch  to  be  paid  for  at  the  rate  of  12  cents  per  cubic  yard  for  mud 
and  sand  and  $8.90  per  hour's  work  upon  dredging  out  rocks,  and  work 
in  the  West  Branch  at  the  rate  of  9.6  cents  per  cubic  yard  of  dredged 
material.  Work  under  this  contract  has  not  yet  begun ;  the  contract 
expires  December  31, 1895. 

PRESENT  CONDITION  OF   IMPROVEMENT. 

The  channel  of  the  West  Branch  is  5  feet  deep  at  mean  low  water  aud 
80  feet  wide  or  more  up  to  within  1,000  feet  of  its  head,  for  whicli  dis- 
tance the  width  is  from  50  to  80  feet,  as  made  under  the  completed  ]>roj- 
ect  of  1886.  The  only  work  done  in  the  West  Branch  under  the  exist- 
ing project  of  1892  was  the  removal  of  two  small  shoals  in  1893. 

The  channel  of  the  East  Branch  is  60  feet  wide  and  9  feet  deep  at 
mean  low  water  up  to  Hoyt's  Dock;  thence  to  the  steamboat  dock  it 
is  60  feet  wide  with  depths  from  8  to  9  feet;  thence  to  the  head  of  navi- 
gation it  is  40  to  60  feet  wide  and  8  feet  deep. 

PROPOSED  OPERATIONS. 

Under  the  contract  now  in  force  the  channel  of  the  East  Branch  will 
be  widened  aud  the  projected  work  in  that  part  will  be  about  two-thirds 
completed ;  a  beginning  will  also  be  made  upon  the  projec^ted  deepening 
of  the  West  Branch  channel. 

Future  appropriations  will  be  applied  to  making  and  maintaining  the 
dredged  channels  in  both  branches  of  the  harbor  as  provided  by  the 
existing  project.  The  estimated  cost  of  completion  is  $98,600,x)f  which 
about  $10,000  is  estimated  for  completion  of  work  upon  the  East  Branch 
and  $88,500  for  completion  of  the  work  contemplated  in  the  West 
Branch. 

Appropriations  for  improving  Stamford  Harbor,  Connecticut,  have 
been  made  as  follows: 


Application. 


Survey 

Do 

Dredging,  Weet  Branch 

Dredging,  East  Branch $13, 800  J 

Dredging,  W«t  Branch l,200j 

Dredging,  East  Branch 5,000| 

Dredging,  West  Branch 6,000j 


Date.  AmoQirt. 


Total. 


Mar.    2.1829!  $100 

Aug.   2.18821  3S« 

Aug.   5.1888!  10.000 

Aug.  11, 1888  I  5.000 

Sept.  19, 1800  ,  5.000 

July  13. 1892  -15.000 

Aug.  17.18M  ^0,000 


45.4a» 


poi 


*  These  appropriations,  amounting  to  $25,000,  are  made  under  the  existing  project  of  1892. 

Stamford  Harbor  is  in  the  Fairfield  oolleotion  district,  of  which  Bridgeport  is  the 
rt  of  entry.  There  is  a  li^ht-honse  on  the  middle  ffround  at  the  harbor  entrance. 
le  nearest  work  of  defense  is  Fort  Schnyler,  Throgs  aeek,  20  miles  to  the  southwest. 
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Money  statement 

July  1, 18^,  balance  unexpended $726. 29 

Amount  appropriated  by  act  of  Augpist  17,  1894 10, 000. 00 

10, 726. 29 

June  30,  1896,  amount  expended  during  fiscal  year 716. 32 

July  1,1895,  balance  unexpended 10,009.97 

July  1, 1895,  amount  covered  by  uncompleted  contracts 9, 000. 00 

July  1, 1895,  balance  available 1,009.97 

{Amount  (estimated)  required  for  completion  of  existing  project 98, 500. 00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1897  50, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and . 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  T 


Jbatraot  of  propoBaU  for  dredging  in  Stamford  Sarhor,  Connecticut^  opened  by  Lieut,  Col 
H.  M.  Robert,  Corps  of  Engineera,  at  New  Tork  City,  January  ;;?,  JS9o, 


Kaat  Branch.      West  Branch.  ',  Remov-  ' 
• .  ing  rock, ' 

nflala  T^aaia    'P«r«M5tual 


No. 


Kame  and  address  of  bidder. 


-| 


AloDSo  E.  Smith,  Itlip.  K.  Y 

Newbiirg  Dredeing  Co.,  Newburg,  JN".  T 

Elvjah  Brainard,  New  York  City 

Geo.  B.  Beard«ley,  Bridgeport,  Coim 

The  Hartford  DredglngCo..  Hartford,  Conn.' 
John  fi.  Fenner,  Jersey  City,  N.  J 


Cents.  ' 

13  $39.00 

16  '  48.00 

11}  35.25 

15}  46.50 

12  36. 00 

12}  38.25 


Cmu.   ' 

13  I  $39. 00 

13  39.00 

12i  87.50 

15{  46.50 

9i  28.00 

12}  38.25 


$9.00  ; 
10.00 

8.00  ; 

12.00 
8.90 
10.00 


$87.00 
97.00 
80.75 

105.00 
73.70 
86.50 


*  Lowest  bid.    Entered  into  contract  January  14. 1895;  work  not  yet  begun. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1894. 

Statistics  for  the  West  Branch  of  the  harbor  have  been  asked  for,  but  not  yet 
received. 

FOR  THE  EAST  BRANCH. 
[Through  courtesy  of  Messrs.  Getman  &,  Judd,  Stamford,  Conn.] 
Arrivals  and  departures  of  vessels, 
[Draft,  5  to  15  feet;  tonnage,  40  to  542  tons.] 


Steamers 

Sailing  vessels. 
Barges 


Total.. 


Kind  of  vessels. 


Number 

of  round 

trips. 


984 
118 
193 


1.295 


Aggregate  tonnage  of  all  trips  not  ascertained. 
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Freight  received  and  shipped  hy  water. 


Chief  artidM. 


Tooa. 


I 


BaceipU:  , 

Coal  and  wood * I  88,847 

Lumber  and  baUdins  materials >  12,781 

Miftceilaneoiia  <not  otherwise  included) 71, 871 


ralae. 


96,058 
4,927,8K! 


Totalreceipta ,    123,499 

Shipments,  miscellaneous 15.465 


5. 188.  CM 

1,2S«.000 


No  new  lines  of  transportation  bave  been  establisbed  since  July  1,  1894. 

The  amonnt  of  freigbt  reported  for  the  West  Branch  in  1893  was  61,000  tons. 
Assuming  it  to  be  the  same  for  1894,  the  total  decrease  in  tonnage  for  the  harbor  from 
1893  wonld  be  33,374  tons. 


D  15. 

IMPROVEMENT  OF  HARBOR  AT  COS  COB  AND  MIANUS  RIVER,  CONNEC- 
TICUT. 

This  harbor  is  a  tidal  inlet  extending  about  2  miles  northwai^dly  from 
Long  Island  8ound  at  a  point  4  miles  east  of  the  New  York  State  line. 
It  has  a  high-water  width  of  from  800  to  2,000  feet,  bnt  the  low-water 
channel  is  narrow  and  bounded  by  mud  flats.  At  low  tide  there  was  in 
1892,  before  the  improvement  of  the  harbor  was  begun,  a  natural  depth 
of  7  feet  or  more,  with  width  of  about  200  feet  for  the  first  half  mile, 
the  depth  above  gradually  decreasing  to  almost  zero  at  the  head  of  the 
harbor. 

Mianus  is  a  small  settlement  at  the  north  end  of  the  inlet.  About 
three-quarters  of  a  mile  below  the  stream  is  crossed  by  the  drawbridge 
of  the  New  York,  New  Haven  and  Hartford  Eailroad,  which  has  stations 
known  as  Riverside  and  Cos  Gob  on  the  east  and  west  banks,  resx>ec- 
tively.  The  commerce  of  the  harbor  is  practically  confined  to  the  sup- 
plies of  the  communities  living  along  its  shores.  At  Cos  Cob,  above 
the  railroad  bridge,  is  a  shipyard,  where  a  considerable  number  of  small 
boats  are  repaired  and  some  built.  At  Riverside,  below  the  bridge,  are 
the  houses  and  docks  of  the  Riverside  Yacht  Club. 

The  mean  rise  of  tide  is  about  7^  feet. 

PROJECT  FOR  IMPROVEMENT. 

By  act  of  Congress  approved  September  19, 1890,  a  preliminary  exam- 
ination and  survey  of  this  harbor  were  ordered.  The  report  on  the 
survey,  dated  July  31, 1891,  and  printed  in  the  Annual  Report  of  the 
Chieiof  Engineers  for  1891 ,  Part  I,  page  855,  contains  a  plan  and  estimate 
for  improvement,  to  make  by  dredging  a  channel  of  6  feet  depth  at  mean 
low  water,  150  feet  wide  up  to  the  railroad  bridge,  and  100  feet  wide 
thence  to  Mianus,  at  cost,  as  follows: 

Dredging  160,000  cubic  yards,  at  20  cents $32,000 

Coiitingencies 4,000 

Total 36,000 

This  project  was  adopted  by  approval  of  the  Secretary  of  War  dated 
July  21 ,  1892,  after  the  first  appropriation  for  the  improvement  had  been 
made. 
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Tip  to  July  1, 1894, 40,000  cubic  yards  of  mud  had  been  dredged,  mak- 
ing the  channel  150  feet  wide  and  6  feet  deep  at  mean  low  water  up  to 
the  railroad  bridge. 

A  sketch  of  this  harbor  was  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1893,  page  958. 

OPERATIONS  DUEINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895. 

By  the  river  and  harbor  act  of  August  17, 1894,  J4,000  was  appro- 
priated for  continuing  this  improvement,  ^^  including  a  survey  of  the 
lower  part  of  the  harbor  with  a  view  of  making  a  turning  basin  therem." 
The  survey  has  been  made  and  the  map  and  report  will  be  presented 
early  in  the  ensuing  year. 

After  duly  advertising  for  proposals  a  contract  was  entered  into  with 
George  B.  Beardsley,  under  date  of  January  16, 1895,  for  dredging  about 
33,000  cubic  yards  of  material,  at  9.3  cents  per  yard,  in  order  to  extend 
the  6'foot  channel  above  the  railroad  bridge.  Work  under  this  contract 
has  not  yet  been  begun.    The  contract  expires  November  30, 1895. 

The  survey  provided  for  by  the  river  and  harbor  act  of  1894  has  been 
made,  and  a  copy  of  the  report  is  attached  hereto. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  channel  up  to  the  railroad  bridge,  dredged  150  feet  wide  and  6 
feet  deep  at  mean  low  water  in  1893,  remains  in  fair  condition. 

PROPOSED  OPERATIONS. 

Under  the  contract  now  in  force  the  6-foot  channel  will  be  extended 
about  2,000  feet  above  the  railroad  bridge  with  width  of  100  feet. 

With  future  appropriations  it  is  proposed  to  continue  dredging  in 
accordance  with  the  approved  project. 

Appropriations  for  improving  this  harbor  have  been  made  as  follows: 


Application. 


Dredging  below  railroad  bridge. 
Dredging  above  railroad  bridge. 


Total . 


Date. 


Amoant. 


Jnly  18, 1892 
Aug.  17, 1894 


$7,000 
4,000 


11,000 


Cos  Cob  Harbor  and  Mianos  River  are  in  the  collection  district  of  Fairfield,  Conn., 
of  which  Bridgeport  is  the  port  of  entry.  The  nearest  light-honse  is  on  Great  Cap- 
tains Island,  about  2  miles  southwest  from  the  harbor  entrance.  Fort  Schuyler, 
Throgs  Neck,  New  York,  18  miles  to  the  southwest,  is  the  nearest  work  of  defense. 

Money  statement. 

July  1, 1894,  balance  unexpended $417.58 

Amount  appropriated  by  act  of  August  17,  1894 4,000.00 

4,417.53 
June  30,  1895,  amount  expended  during  fiscal  year 389. 60 

July  1, 1895,  balance  unexpended 4, 027. 93 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 069. 00 

July  1, 1895,  balance  available 958.93 


(Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  that  can  be  profftably  expended  in  fiscal  year  ending  J  une  30, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 
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Abetract  of  proposals  far  dredging  in  Cos  Cob  Harbor  and  Mianua  River,  ConneoHont,  opened 
by  Lieut.  Col,  H,  if.  Robert,  Corps  of  Engineers,  at  New  York  City,  Jo/nnary  3, 1896, 

[Amount  available,  $3,000.] 


No. 


Name  and  address  of  bidder. 


Alonso  £.  Smith,  Islip,  K.  Y. 
John  H.  Fenner,  Jersey  City,  K.  J. 


George  B.  Beardsley,  Bridgeport,  Conn.  * 

Eiyah  Braioard,  24  State  street,  Kew  York  City.. 


Price  per 
oabicyard, 
soow  meas* 

arement. 


OenU. 
13 


Knmberof 

cabic  yards 

based  on 

price  Ud 


23,077 
25,037 
32,258 
21,42» 


*  Lowest  bid.    Contract  entered  into  January  16, 1895;  work  not  yet  begnn. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1894. 

[Through  oonrtesy  of  Mr.  Frederick  Belts,  of  BiverBlde,  Conn.] 

Arrivals  and  departures  of  vessels, 

[Draft  4  to  8  feet;  tonnage  25  to  100  tons.] 


Kind  of  vessels. 


Steamers 

Sailing  vessels 
Barges 

Total 


Number 
of  dif- 
ferent 

vessels. 


Number  ;  Aggregate 
of  round  '    tonnage 
trips.      ofalLtnpa. 


90' 

240  I 

12  ' 


2,400 

4R,000 

1,200 


342  I 


51,  <l 


Freight  received  and  shipped  by  water. 


Chief  articles. 

Tons. 

Estimated 
value. 

Receipts : 

Coal,  timber,  oysters,  shipbuilding  materials,  hardware,  and  general  mer- 
chandise T T ... 

11  100 

a&7  ma 

Shipments : 

Ice,  car  sweepers,  oysters  and  flsb,  and  farm  products 

40,500  '          245,500 

Total 

51,600  ,          303  000 

No  statistics  were  received  last  year,  and  the  increase  or  decrease  of  commerce  can 
not  be  determined. 

Vessels  repaired  in  1894,  42— from  5  to  50  tons  each. 

One  new  line  of  transportation  (by  schooner)  has  been  established  since  Jaly  1, 
1894. 

Two  new  mills — a  woolen  mill  and  a  sawmill — were  erected  in  1894. 

*^  nrhe  shipyards  will  donble  the  work  if  dredging  is  completed.  The  harbor  is  the 
safest  between  City  Island  and  New  London;  not  a  vessel  was  ii\jared  in  the  great 
gale  of  1893,  when  vessels  were  lost  in  every  other  harbor  on  "Lonat  Island  Soand. 

''The  Riverside  Yacht  Clnb  has  80  yachts  in  its  fleet,  most  of  which  anchor  in  the 
harbor," 


D  i6. 
IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 

This  harbor  consists  of  the  lower  part  of  the  Byram  River  and  a  bay 
at  its  mouth  opening  into  Long  Island  Sound.    The  river  for  about  1^ 
miles  from  its  mouth  forms  the  boundary  line  between  the  States 
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New  York  and  Connecticut.  It  was  formerly  navigable  to  within  a  few 
hundred  feet  of  the  bridge  at  Port  Ohester,  a  little  more  than  a  mile 
above  the  mouth. 

Before  improvement  the  available  depth  up  to  the  wharves  was  about 
1  foot  at  mean  low  water. 

The  mean  rise  of  t^de  is  7.4  feet. 

PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  the  harbor  was  made  in  1871,  and  a  project  for  improve- 
ment based  on  it  was  submitted  and  adopted.  The  project  provided 
for  the  removal  of  two  rocks,  Sunken  Eock,  at  the  entrance  to  the  bay, 
with  5.7  feet  low- water  depth,  to  be  removed  to  11  feet,  and  Salt  Bock, 
about  1,000  feet  above  the  mouth  of  the  river,  partly  bare  at  low  water, 
to  be  removed  to  9  feet  depth;  it  also  provided  for  a  breakwater  400 
feet  long  at  Byram  Point    The  estimated  cost  was  as  follows : 

Sunken  Rook,  1,474.5  cnbic  yards,  at  $40 $58,980 

Salt  Rock,  316.3  cubic  yards,  at  $40 12,652 

Breakwater  at  Byxam  Pouit 25,000 

Total 96,632 

Under  this  project  Salt  Bock  was  removed  in  1873.  No  further  work 
was  done  until  1884,  when  a  survey  of  the  channel  was  made  under  the 
appropriation  of  August  2, 1882^  and  a  project  for  expending  the  funds 
available  in  1884  (about  $16,000)  was  submitted  and  approv^.  It  pro- 
vided for  making  a  channel  from  60  to  100  feet  wide  and  2J  feet  deep 
at  mean  low  water  from  the  bay  to  the  vicinity  of  the  bridge  at  Port 
Chester.  The  channel  was  completed  to  within  150  feet  of  the  bridge 
in  May,  1885.  In  1886,  9,232  cubic  yards  of  sand  and  gravel  were 
dredged,  straightening  the  channel  and  removing  small  lumps  and 
irregularities. 

Under  the  appropriation  of  $5,000,  made  in  1888,  the  project  was 
modified  to  omit  the  removal  or  Sunken  Bock  and  to  change  the 
location  of  the  proposed^  breakwater,  making  it  extend  from  Sunken 
Eock  toward  the  shore.*  Sunken  Bock  was  dangerous  only  because 
it  was  submerged,  and  was  at  the  side  of  the  channel;  the  channel 
width  at  the  rock  was  ample.  A  breakwater,  with  the  end  on  the 
rock  rising  some  distance  above  high  water,  would  serve  as  a  beacon, 
and  would  be  an  aid  instead  of  a  danger  to  navigation,  besides  afford- 
ing more  shelter  than  the  originally  proposed  breakwater;  thus  it 
would  take  the  place  both  of  the  breakwater  and  the  removal  of 
Sunken  Bock,  together  estimated  to  cost  $83,980.  On  account  of  this 
modification,  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1890, 
the  estimated  cost  for  completion  of  project  was  redu(^  from  $64,632 
to  $25,000. 

Up  to  July  1, 1894,  Salt  Bock  had  been  removed,  a  channel  2J  feet 
deep  at  mean  low  water  had  been  dredged  up  to  the  Port  Chester 
Highway  Bridge,  and  the  breakwater  between  Byram  Point  and 
Sunken  Bock  had  been  built  to  a  length  of  783  feet,  but  not  to  full 
cross  section. 

A  sketch  of  Port  Chester  Harbor  from  Salt  Bock  to  Long  Island 
Sound  was  printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for 
1889,  page  716. 
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OPERATIONS  DURING  THE  FISCAL.  YEAR  ENDING  JUNE  30,  1895. 

The  river  and  harbor  act  of  1894  appropriated  $5,000  for  contintdng 
this  improvement. 

After  advertising  for  proposals,  the  bid  of  Mr.  John  Voorhis  was 
accepted  to  famish  and  place  riprap  granite  to  ccmiplete  the  end  of  the 
breakwater,  at  the  rate  of  99  cents  per  ton.  Wort  was  began  Novem- 
ber 6  and  completed  December  8, 1894,  713  tons  of  granite  being  placed 
at  the  end  of  the  breakwater,  building  it  up  to  15  feet  above  mean  low 
water,  to  serve  as  a  beacon  over  the  rock  and  as  support  for  a  range 
Iighty  if  that  is  found  necessary. 

A  contract  for  dredging  was  also  entered  into  (after  duly  advertis- 
ing) with  Alonzo  E.  Smith,  under  date  of  I^ovember  17, 1894,  to  remove 
about  38,000  cubic  yards  of  material,  at  the  rate  of  10  cents  per  yard 
for  work  below  Town  Dock  and  15  cents  per  yard  for  work  above  that 
point.  Dredging  was  begun  November  28  and  suspended  on  account 
of  ice  on  December  20, 1894,  after  2,057  cubic  yards  of  mud  had  been 
removed.  The  material  was  a  moderately  stiff  mud,  very  easy  to  dredge, 
but  the  contractor  found  it  impossible  to  dump  it  through  his  scows, 
and  for  the  most  part  had  to  shovel  it  out  by  hand.  At  his  request,  and 
with  approval  of  the  Chief  of  Engineers,  the  contract  has  been  extended 
to  November  1, 1895,  and  the  contractor  proposes  to  find  some  practi- 
cable method  of  completing  the  work  by  that  date. 

PRESENT  CONDITION  OF  IMPEOVEMIENT. 

Salt  Bock  has  been  removed  to  a  depth  of  9  feet  below  mean  low 
water.  The  breakwater  has  been  built  from  Sunken  Bock  to  high- 
water  mark  on  the  rocks  at  Byram  Point,  leaving  a  gap  30  feet  wide 
near  the  shore  end  to  allow  small  boats  to  pass  through  at  high  tide. 
The  end  of  the  breakwater  has  been  built  up  to  15  feet  above  low  water, 
to  serve  as  a  beacon  upon  Sunken  Bock. 

An  available  channel  of  2^  feet  depth  at  mean  low  water  has  been 
dredged  to  a  point  150  feet  below  the  bridge;  thence  to  the  bridge  the 
width  is  25  feet.  In  front  of  the  wharves,  where  vessels  lie  aground  at 
low  tide,  the  bottom  has  been  leveled  as  nearly  as  practicable. 

PEOPOSED  OPERATIONS. 

The  remainder  of  the  last  appropriation  will  be  applied  to  deepening 
the  channel,  under  an  existing  contract. 

With  future  appropriations  it  is  proposed  to  maintain  the  work 
already  done  and  to  enlarge  the  river  channel. 

Appropriations  for  improving  Port  Chester  Harbor,  New  York,  have 
been  made  as  follows: 


Application. 


Bate. 


Amount 


RemovlDg  Salt  Rock 

I)redf(ing  in  Byram  river  and  tmy. 
Breakwater 

Do 

Do 

Breakwater  and  dredging 


Jane  10, 1872 
Aug.  2,1882 
Aug.  11.1888 
Sept.  19. 1800 
July  13, 1802 
Ang.  17. 1804 


Total . 


$12,000 
15,000 
5.000 
5.000 
5,000 
5.000 


47,000 


Port  Chester  Harbor  is  in  the  conection  distriot  of  New  York.  The  nearest  liffht- 
house  in  on  Great  Captains  Island,  If  miles  east  of  the  month  of  the  harbor.  The 
nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  about  15  miles  soathweet. 

Digitized  by  VjOC 


APPENDIX  D— REPORT  OF  COLONEL  ROBERT.  821 

Money  statement. 

July  1, 1894,  balance  unexpended $224. 26 

Amount  appropriated  by  act  of  August  17.1894 5,000.00 

5,  224. 26 

June  30, 1895,  amount  expended  during  fiscal  year 1, 291. 44 

July  1, 1895,  balance  unexpended 3,932.82 

July  1, 1895,  outstanding  liabilities $33.17 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 813. 47 

3,846.64 

July  1, 1895,  balance  available 86.18 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 1897  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ah8tr<iot  of  proposals /(tr  furnishing  andplticing  stone  in  the  breakwater  at  Byram  Point, 
Port  Chester  Harbor,  New  York,  opened  by  Lieut,  Col.  H,  M.  Robert,  Corps  of  Engi- 
neers, at  New  York  City,  October  SI,  1895. 


No. 

Name  and^ddresa  of  bidder. 

Rate  per 

ton 
(500  tons). 

Amount 
of  bid. 

1 

Thoa.  Ritoh  &.  Son,  616  Eaat  Seventeen  th  atreot,  New  York  City 

$1.25 

1.19 

.90 

1.26 

afl9R 

? 

S.  &  E.  S.  Belden,  Hart foxd,  Conn 

505 

n 

John  Voorhis.  Greenwich.  Conn.  * 

405 

4 

John  A.  Bouker,  110  Wall  atreet,  New  York  City 

625 

Abstract  o, 
Col 


*  Loweat  bid ;  accepted.    Work  completed  December  8, 1894. 

oposals  for  dredging  in  Port  Chester  Harbor,  New  York,  opened  by  Lieut, 
\  Robert,  Corps  of  Engineers,  at  Neio  York  City,  November  5,  1894, 


[Amount  available  for  work,  $8,383.33;  $666.67.] 

Name  and  addreas  of  bidder. 

Below  town  dock. 

Above  town  dock. 

Total 
number 
of  cubic 

yards. 

No. 

Price 

per  cubic 

yard. 

Cubic 

yards 

baaed  on 

price  bid. 

Price        ^Wc 
y^^-     price  bid. 

1 
7 

The  Hartford  Dredging  Co.,  Hartford,  Conn. 
Morris  F.  Brainard,  New  York  City 

Genu. 
10 

ni 

10 

23,310 
81,746 
28,085 
83,333 

Genu. 

12| 
12^ 
15 

3,853 
5,209 
5,333 
4,444 

27,163 
36  975 

3 
4 

J.  H.  Fenner,  Jersey  City,  N.  J 

Alonzo  E.  Smith,  lalip,  N.  Y.  * 

84,318 
37.777 

*  Lowest  bid;  recommended.    Entered  into  <x)ntract  November  17,  1804;  work  suspended  uid  con- 
tract extended  to  November  1,  1885. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1894. 

These  have  been  asked  for^  but  have  not  yet  been  received.    The  total  tonnage  of 
freights  reported  for  the  calendar  year  1893  was  163,000. 


D  17. 
IMPROVEMENT  OF  LAECHMONT  HAKBOR,  NEW  YORK. 

Larchmont  Harbor  is  a  bay  on  the  northwest  shore  of  Long  Island 
Sound,  about  2b  miles  by  water  from  the  Battery,  New  York  City,  and 
6  miles  southwest  &om  the  boundary  between  the  States  of  New  York 
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and  Connecticut.  The  harbor  is  about  a  half  mile  wide  and  extends 
rather  more  than  half  a  mile  inland;  it  is  a  basin  with  no  definite  chan- 
nel, the  low- water  depth  of  18  fe«t  at  the  entrance  gradually  decreasing 
toward  the  shores,  east,  north,  and  west. 

The  harbor  is  chiefly  used  by  the  Larchmont  Yacht  Club,  but  is  more 
or  less  sought  by  small  coasters  and  fishing  vessels  for  refuge  or  for 
night  anchorage.  It  is  exposed  to  storms  from  east  to  south,  and  dur- 
ing northeast  storms  heavy  seas  roll  around  Long  Beach  Point,  ea.st  of 
the  harbor,  and  compel  vessels  to  go  well  up  into  shoal  water  for  shelter. 

The  entrance  is  divided  into  three  channels  by  two  rocks:  Umbrella 
Bock,  about  800  feet  from  the  west  shore,  being  a  large  ledge  with  least 
depth  of  3.1  feet  at  mean  low  water,  and  Huron  Bock,  about  900  feet 
southwest  from  the  east  shore,  a  smaller  ledge  with  least  depth  of  9.8 
feet.  The  channel  between  the  rocks  is  over  900  feet  wide  and  is  the 
one  almost  invariably  used.  There  are  other  rocks  inside  the  harbor 
which  are  well  known  and  are  marked  by  spindles;  they  are  too  near 
the  west  shore  to  interfere  with  the  use  of  the  harbor  for  general  navi- 
gation. 

The  mean  rise  of  the  tide  is  7.4  feet. 

PROJECTS  FOR  IMPROVEMENT. 

The  river  and  harbor  act  of  August  11, 1888,  provided  for  a  survey 
of  Larchmont  Harbor,  which  was  made  the  following  year.  The  report 
on  the  survey,  dated  November  26, 1889,  was  printed  as  House  Ex.  Doc. 
No.  40,  Fifty-first  Congress,  first  session,  and  also  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  Part  I,  page  676.  With  the 
report  were  presented  two  alternative  projects  for  improvement,  one 
for  removal  of  Umbrella  and  Huron  rocks,  the  other  for  breakwaters  to 
cover  each  rock  and  extend  to  the  nearest  shore.  The  cost  of  removing 
the  rocks  to  15  feet  depth  at  mean  low  water  was  estimated  at  $126,000 
and  the  cost  of  the  two  breakwaters  at  $105,000.  At  the  date  of  the 
rex)ort  the  preference  of  those  most  interested  in  the  harbor  was 
expressed  in  favor  of  removing  the  rocks ;  after  further  consideration 
they  changed  their  views,  preferring  the  breakwaters,  and,  in  accord- 
ance with  their  petition  or  request,  a  clause  in  the  first  draft  of  the  river 
and  harbor  act  of  1890  which  required  that  the  money  appropriated  for 
the  harbor  be  expended  *'  to  remove  obstructions  at  mouth  of  harbor  " 
was  struck  out. 

The  project  for  constructing  two  breakwaters  at  the  mouth  of  the 
harbor  was  approved  by  the  Secretary  of  War  September  27, 1890,  after 
the  first  appropriation  for  improving  the  harbor  was  made. 

Up  to  July  1, 1894,  74  linear  feet  of  Umbrella  Breakwater  and  64 
linear  feet  of  Huroii  Breakwater  had  been  built. 

A  sketch  of  Larchmont  Harbor  was  printed  in  House  Ex.  Doc.  No. 
40,  Fifty-first  Congress,  first  session,  in  connection  with  the  report  upon 
the  survey,  but  no  sketch  of  the  harbor  has  been  printed  with  any 
annual  report  of  the  Chief  of  Engineers. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1896. 

Nothing  was  done. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  only  public  work  done  in  this  harbor  is  the  beginning  of  oon- 
struction  of  two  breakwaters.  Umbrella  Breakwater  has  been  made 
74  feet  long  and  Huron  Breakwater  64  feet  long.    Botti  were  began 
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upon  the  rocks,  and  were  built  to  10  feet  above  low  water,  with  top 
width  of  4  feet,  the  outer  ends  being  slightly  higher  to  serve  as  bea- 
cons on  the  rocks.  At  their  present  lengths  they  serve  no  oth^  pur- 
pose than  to  mark  the  rocks. 

PROPOSED  OPERATIONS. 

Future  appropriations  should  be  applied  to  completing  both  break- 
waters, as  provided  for  in  the  project. 

The  only  appropriation  for  improving  Larchmont  Harbor,  New  York, 
is  the  one  of  $5,000  made  by  the  act  of  Congress  approved  September 
19, 1890. 

Larchmont  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
house is  on  Execution  Rock,  3  miles  southward.  Fort  Schuyler,  about  8  miles  south- 
west, is  the  nearest  work  of  defense. 

Money  statement. 

July  1, 1894,  balance  unexpended $120.95 

July  1,1895,  balance  unexpended 120.95 

(Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending;  June  30, 1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893 


COMMBRCIAL  STATISTICS  FOR  THE   CALENDAR  YEAR  1894. 

These  have  been  asked  for,  but  not  yet  received. 


D  i8. 

IMPROVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

East  Chester  Greek,  called  also  HutchiDSon  Eiver,  is  a  small  stream 
which,  as  a  tidal  inlet  for  the  last  4  miles  of  its  course,  traverses 
marshes  of  one-fourth  to  1  mile  in  width,  and  empties  into  East  Ches- 
ter or  Pelham  Bay,  a  large  bay  on  the  northwest  shore  of  Long  Island 
Sound,  just  east  of  Throgs  Neck,  and  20  miles  by  water  from  the  Bat- 
tery, New  York  City.  The  width  of  tlie  creek  varies  from  25  feet  to 
half  a  mile,  at  high  water,  but  the  channel  is  narrow  everywhere. 

Pelham  Bridge,  a  highway  bridge,  crosses  the  creek  near  its  mouth. 
A  short  distance  above  is  the  bridge  and  trestle  of  the  Harlem  Eiver 
Branch  of  the  New  York,  New  Haven  and  Hartford  Railroad,  and  at 
Lockwoods,  about  2^  miles  above  its  mouth,  the  stream  is  crossed  by 
the  Boston  road.    All  three  bridges  are  drawbridges. 

The  mean  rise  of  tide  at  the  mouth  of  the  creek  is  7.1  feet. 

For  half  a  mile  up  the  creek  there  was  originally  a  channel  from 
4  to  9  feet  deep  at  low  water,  but  the  depth  decreased  farther  up,  and 
at  Town  Dock,  the  principal  landing,  about  1^  miles  from  the  mouth, 
the  available  depth  at  high  water  was  only  about  equal  to  the  rise  of  the 
tide.  Above  Town  Dock  the  stream  was  narrow  and  crooked,  and  the 
depth  about  the  same  as  just  below. 

The  commerce  at  Town  Dock  was  principally  in  coal  and  building 
materials  for  East  Chester  and  Mount  Vernon.  The  latter  is  a  rapidly 
growing  place,  with  a  present  population  of  about  20,000.  The  main 
business  part  of  the  city  of  Mount  Vernon  is  about  2  miles  from  Town 
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Dock.  It  is  nnderstood  to  be  mainly  for  the  benefit  of  prospective 
Mount  Vernon  commerce  that  the  improvement  of  East  Chester  Greek 
is  desired. 

PROJECTS  FOR  IMPROVEMENT. 

In  1871  a  survey  of  East  Chester  Creek  was  ordered  by  Congress.  It 
was  made  the  same  year,  and  in  the  report,  dated  January  19, 1872,  and 
printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1872,  page 
812,  three  plans  of  improvement  were  outlined,  viz : 

For  making  and  maintaining,  by  means  of  a  tidal  basin  and  a  system 
of  dikes,  a  channel  9  feet  deep  at  mean  low  water,  estimated  to  cost 
$1^,000. 

For  making  and  maintaining  in  the  same  way  a  channel  11  feet  deep 
at  mean  high  water  (about  4  feet  at  low  water),  estimated  to  cost 
$731,000. 

For  securing  7  feet  depth  at  slack- water  navigation  by  means  of  a 
lock  above  Goose  Island  (about  half  a  mile  from  the  mouth  of  the  creek), 
estimated  to  cost  $300,000. 

No  recommendation  as  to  the  worthiness  of  improvement  accompa- 
nied these  estimates.  March  25, 1872,  the  House  of  Representatives 
passed  a  resolution  inquiring  the  cost  of  removing  obstructions  between 
Tide  Gauges  No.  1  and  No.  2,  so  as  ^^  to  afford  the  same  depth  of  water 
above  Station  No.  1  as  now  prevails  below  it." 

In  reply  to  this  resolution  a  report  was  submitted  April  3  1872  (see 
Annual  Eex)ort  of  the  Chief  of  Engineers  for  1872,  p.  814),  containing 
the  following  estimates: 

Basin,  purchase  of  site,  18  acres,  at  $150 $2,700 

Excavation  to  level  of  mean  low  water,  200,000  cubic  yards,  at  40  ^ents 80, 000 

Excavation  of  cut,  60,000  cubic  yards,  at  40  cents 24,000 

Diking  and  revetting  banks  of  cut 12, 000 

Engineering  and  contingencies 17,806 

Total 136,505 

This  plan  contemplated  (as  appears  from  maps  on  file)  straightening 
the  channel  at  Lockwoods  and,  as  it  was  necessary  in  any  case  to 
replace  the  old  arch  bridge  of  the  Boston  road  by  a  draw  bridge, 
changing  the  location  of  such  bridge  to  a  point  about  700  feet  eastward, 
so  as  to  give  a  straighter  and  cheaper  channel  for  the  stream* 

In  1873  $25,000  was  appropriated  for  improving  East  Chester  Creek. 
It  was  designed  to  expend  it  in  accordance  with  the  above  estimates, 
which  were  then  considered  an  adopted  project,  but  no  means  had  been 
provided  for  acquiring  the  land  needed  for  the  proposed  cut  at  Lock- 
woods,  so  no  work  was  done  at  that  time. 

In  1875  it  became  apparent  that  the  proposed  change  of  location  of 
the  drawbridge  at  Lockwoods  could  not  be  ma<le.  The  old  bridge  lay 
on  the  boundary  between  the  towns  of  East  Chester  and  Pelham,  and 
was  supported  by  the  towns  jointly.  ITnder  the  proposed  change  of 
location  the  new  bridge  would  lie  within  the  town  of  Pelham,  which 
town  would  then  have  to  support  it;  therefore  the  town  of  Pelham 
would  not  consent  to  the  change,  and  the  old  bridge  was  replaced  by 
an  iron  drawbridge  in  the  same  location.  The  proposed  location  of  the 
cut  had,  therefore,  to  be  altered  to  bring  it  to  the  drawbridge.  This 
necessitated  excavating  a  considerable  amount  of  rock,  at  an  increased 
cost  of  $10,000.  (See  General  Newton's  letter  to  the  Chief  of  Engi- 
neers, September  24, 1875.) 

In  1875  SI  2,000  more  was  appropriated  for  this  improvement,  but  it 
was  not  until  1877  that  a  commission  appointed  by  the  State  of  New 
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York  finally  obtaiDed  the  land  for  the  proposed  cut.  After  this  right 
of  way  was  secured,  in  1877,  a  contract  was  entered  into  for  making  a 
cut  9  feet  deep  at  mean  high  water  (2  feet  at  low  water),  with  a  width 
of  100  feet  at  high-water  level.  This  contract  included  about  3,149  cubic 
yards  of  rock  excavation,  1,210  linear  feet  of  pile  dike,  and  140  linear 
feet  of  crib  dike.  It  was  completed  in  1878,  and  in  that  year  and  in  1879, 
under  an  appropriation  of  $10,000  made  June  18, 1878,  dredging  was 
done  by  hired  labor,  removing  a  shoal  of  bowlders  just  outside  of  Pel- 
ham  Bridge  and  making  a  channel  about  125  feet  wide  and  9  feet  deep 
at  high  water  on  the  west  side  of  Goose  Island,  being  an  extension  of 
the  original  project. 

In  1879  $3,500  was  appropriated  for  continuing  this  improvement, 
and  $3,500  in  1880.    These  appropriations  were  not  expended  until  1884. 

In  the  Annual  Report  for  1889  it  was  stated  as  necessary  to  complete 
the  improvement  from  Pelham  Bridge  to  Lockwoods  ^^to  construct 
dikes  from  the  lower  end  of  the  cut  to  Goose  Island,  a  distance  of  6,800 
feet."    In  1880  these  dikes  were  estimated  to  cost  $40,000. 

The  appropriations  were  not  large  enough  to  warrant  beginning  the 
cut  above  Lockwoods  or  the  above-mentioned  dikes,  and  these  proposed 
works  were  apparently  abandoned  for  the  time  being.  In  1881  General 
Newton,  U.  S.  Engineers,  then  in  charge,  reported  that — 

Furthermore,  nntil  it  is  proved  that  a  depth  of  9  or  10  feet  «  *  •  can  not  be 
maintained  nnaer  the  scale  of  improTement  already  completed,  it  will  be  nnnecessary 
to  inangnrate  new  works.  The  amount  of  funds  available,  $7,372.14,  will  be  quite 
sufficient  for  the  present  wants  of  the  case. 

This  money  was  expended  in  1884  in  dredging  just  below  Town  Dock, 
a  work  not  included  in  the  original  estimate. 

August  5, 1886,  $10,000  was  appropriated  for  this  improvement,  which 
was  mostly  expended  in  1888  and  1889  in  dredging  between  Town  Dock 
and  Lockwoods  to  remove  shoals  from  the  previously  dredged  channeL 

In  1887  an  estimate  was  made  of  the  cost  of  the  several  proposed 
extensions  of  project,  from  which  it  appears  that  $84,000  had  been  either 
expended  or  estimated  for  works  not  included  in  the  first  estimate,  and 
that  estimate,  therefore,  should  be  increased  to  $221,000  if  it  is  proposed 
to  carry  out  the  original  plan  with  these  extensions. 

It  was  proposed  to  expend  the  appropriation  of  $5,000  made  August 
11, 1888,  in  dredging  a  cut  above  Lockwoods,  and  in  January,  1889,  the 
line  of  cut  was  staked  out  and  a  description  given  to  the  Stage  com- 
missioners for  secuimg  right  of  way.  They  were  asked  to  obtain  per- 
mission to  deposit  the  material  on  the  marsh  lands  adjacent  to  the  cut, 
which  could  be  done  cheaply  as  compared  with  the  cost  of  carrying  it 
out  into  Long  Island  Sound.  The  commissioners  reported  that  this  con- 
sent could  not  be  obtained,  and  as  the  available  funds  were  not  sufficient 
to  begin  work  under  any  other  i)lanfor  disposing  of  dredged  materials, 
work  was  postponed  until  larger  appropriations  should  be  made. 

In  1891  revised  estimates  for  completion  were  submitted  (Annual 
Eei)ort  of  the  Chief  of  Engineers  for  1891,  p.  809),  omitting  the  projected 
diking  below  Lockwoods,  which  seemed  probably  unnecessary,  and 
reducing  the  estimated  cost  by  $97,000.  The  existing  project,  as  it  now 
stands,  is  therefore  to  make  and  maintain  a  channel  100  feet  wide  and 
9  feetdeep  at  mean  high  water  (about  2  feet  at  low  water),  extending  from 
Pelham  Bay  up  the  creek  3,000  feet  above  Lockwoods  and  in  removing 
rocky  obstructions  from  the  mouth  of  the  creek,  at  an  estimated  cost 
from  the  beginning  of  $124,000. 

In  1892,  owing  to  certain  changes  of  ownership,  it  was  found  that  the 
requisite  permission  to  deposit  dredgings  upon  the  banks  of  the  creek, 
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which  was  refased  in  1888,  could  then  be  obtained,  aud  work  wa^ 
resamed  with  the  fands  theu  available. 

tTp  to  July  1,  1894,  the  rocky  obstructions  at  the  mouth  of  the  ere.  k 
had  been  removed  aud  the  channel  had  been  made  9  feet  deep  at  mea. 
high  water  and  100  feet  wide  up  to  the  highway  bridge  at  LockwoiNi^. 
and  extended  1,300  feet  above  Lock  woods  with  GO  teet  width.  Betwt^L 
Town  Dock  and  Lockwoods  the  channel  had  shoaled  at  the  sides  a-j 
the  available  width  was  from  50  to  75  feet. 

A  skeU'h  of  East  Chester  Creek  was  printed  in  the  Annual  Reiror 
of  the  Chief  of  Engineers  for  1893,  page  968. 

OPERATIONS  DURING  THE   FISCAL   YEAR  ENDING  JUNE   30,   1895. 

The  river  and  harbor  act  of  August  17,  1894,  appropriated  .S12,K«* 
for  continuing  this  improvement,  which  it  was  decided  to  apply  t- 
extension  of  the  cut  above  Lockwoods. 

Alter  due  advertisement,  proposals  for  dredging  were  received  aLii 
opened  October  16,  1894.  The  specifications  for  this  work  coiitaine«l 
certain  restrictions  as  to  the  deposit  of  material  upon  the  banks,  whi>  j 
were  insisted  upon  by  the  owners,  although  they  were  cautioned  the 
any  limitations  would  probably  have  the  effect  of  increasing  the  co>* 
of  the  work.  This  proved  to  be  the  result,  and,  with  the  approval  of  xh-: 
Chief  of  Engineers,  all  the  proposals  were  rejected.  The  restrictio!  > 
as  to  deposits  were  thereupon  all  removed  aud  the  work  was  readvti 
tisedy  and  November  12, 1894,  a  contract  was  entered  into  with  Jame> 
McSpirit  to  do  the  required  dredging  at  34  cents  per  cubic  yard,  sto-^ 
measurement,  for  removing  shoals  near  the  bridge  at  Lockwoods  an  1 
at  12  cents  per  cubic  yard,  prism  measurement,  for  widening  aul 
extending  the  channel.  Work  under  this  contract  was  begun  Novembt*: 
16,  1894,  and  up  to  the  close  of  the  year  2,515  cubic  yards,  scow  meas- 
urement, had  been  dredged,  removing  a  shoal  near  the  highway  brid^rt. 
and  64,558  cubic  yards,  prism  measurement,  had  been  dredged,  widt- n- 
ing  the  previous  channel  to  100  feet  and  extending  it  with  ftill  wiilil. 
to  the  upper  limit  of  the  project,  with  exception  of  a  small  area  abou: 
105  by  50  feet  yet  to  be  dredged. 

During  the  year  also  three  large  bowlders  and  several  small  stonr? 
were  removed  from  the  channel  just  below  Lockwoods  at  a  total  cus: 
of  849. 

PRESENT  CONDITION   OF  IMPROVEMENT. 

There  is  now  a  channel  of  9  feet  depth  at  mean  high  water  (2  feet  a: 
mean  low  water)  from  Long  Island  Sound  to  a  point  3,000  feet  abo\r 
Lockwoods.  The  width  is  100  feet  or  over,  except  between  Town  Dovk 
and  Lockwoods,  a  distance  of  about  half  a  mile,  where  there  has  bet  n 
very  considerable  shoaling  on  the  sides  of  the  cut,  and  except  a  few 
small  shoals  which  have  formed  in  the  upper  part  of  the  channel. 

The  dikes  on  the  east  side  of  the  channel  below  Lockwoods  begin  to 
show  signs  of  deterioration,  but  there  is  no  pressing  need  of  repairs. 

PROPOSED  OPERATIONS. 

Under  the  existing  contract  the  channel  above  Lockwoods  will  1»^ 
completed. 

Future  appropriations  will  be  applied  to  completing  and  maintain  ii.;. 
the  entire  channel. 
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Appropriations  for  improving  East  Chester  Greek  have  been  made  as 
foUows : 


Application. 


Ajnoanth 


Catting  throiiffh  marsh  and  rock,  and  diking  (in  1877) 

l)redgiDg  under  Boston  Koad  Bridge  and  at  Goose  Island 

Dredging  near  Lock  woods.  Goose  Island,  and  Pelbam  Bridge. 


Mar.   3,1873 

Mar.   3,1875 

Janel8,1878 

Dredging,  from  40  to  90  feet  wide,  from  Pell  Point  to  Town  Dock \^^e  14  1880 

Dredging  above  Town  Dock I  Aug.  5,1886 

Dredging  above  Lockwoods I  Ang.11,1888 

Do [Aug.  17. 1894 


$25,000 
12,000 
10,000 
3,500 
3,500 
10,000 
5.000 
12,000 


Total. 


81,000 


East  Chester  Creek  is  in  the  oollection  district  of  New  York.  The  nearest  light- 
house is  on  the  ''Stepping  Stones/'  3  miles  southeast  of  the  month  of  the  creek. 
The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  about  3^  miles  south. 


Money  statement. 

Amount  appropriated  by  act  of  August  17,  1894 $12,000.00 

June  30,  1895,  amount  expended  during  fiscal  year 7,229.86 

July  1,  1895,  balance  unexpended 4,770.14 

July  1,  1895,  outstanding  liabilities $3,700.98 

July  1, 1895,  amount  covered  by  uncompleted  contracts 653. 04 

4,354.02 

July  1,  1895,  balance  available 416.12 

{Amount  (estimated)  required  for  completion  of  existing  project 43, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    43, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1 


Abstract  of  proposals  for  dredging  in  East  Chester  Creek.  Neto  York,  opened  by  Lieut,  Col. 
H,  M.  Roberty  Corps  of  Engineers,  at  Xew  York  City,  October  16,  1S94, 

[Amount  available,  $562.50;  $8,437.50.] 


Name  and  address  of  bidder. 

Removing  shoals. 

Deopeuing  channel. 

No. 

Price 

per  cubic 

yard. 

Cubic  yards 
based  on 
price  bid. 

Price 

per  cubic 

yard. 

Cubic  yards  based 
on  price  bid. 

Prism 
measure- 
ment. 

Scow 
measure- 
ment. 

2 
5 

Robert  B.  Brown,  Ronkonkoma,  N.  Y 

Ja«    McSnirit.  .T«rsev  Citv  N.J 

Cents. 
30 
33 
40 

1.875 
1,607 
1,406 

Cents. 
81 

27.218 
""34,430" 

32,662 
34, 439 

7 

Alonzo  B  Smith  Islin.  N.  Y... 

41,327 

Bids  rejected  as  excessive. 


Digitized  by  VjOOQlC 


828    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Abstract  of  proposals  for  dredging  in  East  Chester  Creek,  New  York,  opened  by  Lieut.  CoL 
H,  M.  Robert,  Corps  of  Engineers,  at  New  York  Ciiy,  November  g,  1894, 

[Amoant  available.  $562.50.  $8,437.50.] 


No. 


Name  and  addreM  of  bidder. 


Hemoving  eboals. 


Price 

per  cubic 

yard. 


Amount 

to  be 
dredged. 


Deepening  channel 


Price 

per  cubic 

yard. 


Amount 

to  be 
dredged. 


Robert  E.  Brown,  Bonkonkom^  N.  Y 

J.  H.  Fenner,  Jersey  City,  N.  J 

Jaa.  McSpirit,  Jersey  City,  N.  J.  * 

AlonsoK  Smith,  Islip,  N.Y , 


CenU. 
351 
20 
84 


1,502 
1,940 
1.054 
1,607 


Cents. 

23 
12 

12 


39,474 
38.  G» 
70,312 
70.312 


*  Lowest  bid;  recommended.    Entered  into  contract  November  12, 1894;  work  now  in  progreea. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1894. 

[Through  courtesy  of  CoL  John  E.  Bryant,  Mount  Vernon,  N.  Y.] 

Arrivals  and  departures  of  vessels. 

[Draft,  5  to  8  feet;  tonnage,  125  to 330  tons.] 


Kind  of  vessels. 


Number 

of  round 

tripe. 


Aggregate 

tonnace 

ofAlltnps. 


Steamers 

Sailing  vessels 
Barges 

Total... 


210. 3U0 


812 


210,306 


Freight  received  and  shipped  by  water. 


Chief  articles. 


Tons. 


Estimated 
I      value. 


Receipts: 

Lumber 

Building  material 

Coal 

Mlsoellaneons  (not  otherwise  included) . 


Total  receipts.. 
Shipments: 

Miscellaneous... 


8.240 
22,490  , 
11,500 
96,229 


133,459  ' 

I 
3,809 


Total  receipts  and  shipments 137, 


$64,800 
115,500 
56.500 

481.115 


717,  >«5 
30,500 


748,445 


The  above  flgares  show  an  increase  of  tonnage  over  that  reported  for  1893  of 
77,469  tons. 

No  new  lines  of  transportation  have  been  established  since  Jnly  1, 1894. 

The  commerce  increased  daring  the  year  1894,  owin^  to  the  improvement  made 
by  the  United  States  Government  and  by  private  parties,  but  the  increase  would 
have  been  much  greater  if  the  depth  of  water  were  greater.  We  need  at  least  15  fe«*t 
at  mean  high  water  and  we  now  nave  only  about  8  feet.  With  15  feet  of  water  at 
mean  high  tide,  vessels  loaded  with  lumber  could  come  from  the  south  and  oast  to 
our  docks,  and  this  trade  would  greatly  increase;  indeed,  the  commerce  would 
iu crease  in  all  lines  of  trade. 

The  freight  steamer  has  made  regular  triweekly  trips  between  New  York  and 
Mount  Vernon  and  has  been  very  successful.  With  the  continued  improvements  of 
the  river,  as  needed,  other  lines  will  be  established  and  the  business  wiU  very  greatly 
increase.  It  is  impossible  to  estimate  how  much  the  increase  will  be,  bat  it  is  cer- 
tain that  it  will  be  very  greatt 
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Bv  a  recent  act  of  tlie  legislatare  of  this  State,  the  northern  boundary  of  New 
York  City  If  as  been  extended  so  as  to  include  Hutchinson  River  (Eastchester  Creek) 
from  the  Sound  to  a  point  about  1,200  feet  above  Lockwood's  Bridge,  so  that  the 
improvements  made  and  to  be  made  are  entirely  through  New  York  City  and  the 
~  city  of  Mount  Vernon.  The  population  of  this  section  is  rapidly  increasing,  and  its 
annexation  to  New  York  City  will  certainly  very  greatly  stimulate  this  increase  of 
population.  This  waterway  is  therefore  the  means  of  communication  for  20  miles 
from  the  business  part  of  New  York,  through  the  very  heart  of  the  city,  to  a  subur- 
ban city  on  its  northern  border^  now  having  a  population  of  nearly  20,000,  which  in 
ten  years  will  undoubtedly  increase  to  50,000.  Under  these  oircomstances  the 
importance  of  the  continued  improvement  of  this  waterway  will  be  apparent. 

J.  £.  Bryant. 

Mount  Vkrnon,  June  i,  1895, 


D  19. 
IMPROVEMENT  OF  GREENPORT  HARBOR,  NEW  YORK. 

This  harbor  is  a  roadstead  near  the  east  end  of  the  north  fork  of 
Long  Island,  lying  between  the  north  fork  on  the  northwest  and  north, 
and  Shelter  Island  on  the  southeast  and  south.  The  anchorage  ground 
was  exposed  to  storms  from  northeast  and  east. 

A  sand  spit,  called  Joshua  Point,  formerly  protected  the  Uttle  bay  at 
'  Greenport  from  easterly  storms,  but  in  a  few  years  prior  to  1883  this 
had  worn  away  rapidly  and  the  sand  had  been  carried  into  the  bay. 

The  mean  rise  of  tide  is  2.4  feet. 

PROJECTS  FOR  IMPROVEMENT. 

The  river  and  harbor  act  of  1881  ordered  a  survey  of  this  harbor,  the 
report  upon  which,  dated  January  20, 1882,  and  printed  in  the  Annual 
Keport  of  the  Chief  of  Engineers  for  1882,  Part  I,  page  635,  contained 
plans  and  estimates  for  a  breakwater  (extending  to  the  curve  of  18  feet 
depth)  to  be  built  to  3  feet  above  mean  high- water  level,  with  a  top 
width  of  6  feet  and  side  slopes  of  1  upon  1 ;  the  estimated  cost  was  $46,000. 
The  first  appropriation  for  the  harbor  was  made  by  act  of  Congress  of 
August  2, 1882,  and  thereupon  the  project  waa  adopted  as  above.  In 
1890  the  project  was  modified  to  provide  for  building  up  the  break- 
water to  a  height  of  5  feet  above  mean  high  water,  to  extend  it  no 
farther  (it  was  then  1,570  feet  long),  and  to  apply  the  remainder  of  the 
estimate  for  completion  of  improvement  to  dredging  in  the  anchorage 
afforded  by  the  breakwater. 

Up  to  July  1, 1894,  the  breakwater  had  been  built  to  the  required 
dimensions  and  55,261  cubic  yards  of  sand  had  been  dredged,  enlarging 
the  area  of  sheltered  anchorage  inside  the  breakwater  by  5  acres,  and 
m  aking  a  chan  nel  60  feet  wide  and  8  feet  deep  at  mean  low  water  through 
the  entrance  to  Sterling  Basin,  a  land-locked  cove  much  used  for  winter 
anchorage  for  yachts  and  small  vessels.  The  project  was  completed  in 
1893, 

Harbor  lines  were  established  in  Greenport  Harbor  by  the  Secretary 
of  War  January  5, 1894. 

A  sketch  of  Greenport  Harbor  was  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1893,  page  970. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JTJNE  30,  1895. 

Nothing  was  done. 
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PRESENT  CONDITION  OF   IMPROVEMENT. 

The  breakwater  is  1,570  feet  long,  5  feet  wide  on  top,  the  top  beiDg 
5  feet  above  high  water;  it  contains  19,310  tons  of  riprap. 

The  available  anchorage  of  9  feet  depth  inside  the  breakwater  ha- 
been  increased  by  5  acres  of  completely  sheltered  area,  Tfae  chami-. 
between  Sterling  Basin  and  the  enter  harbor  has  been  made  60  f^- 
wide  and  8  feet  deep  at  mean  low  water,  bat  it  has  presmnably  shoalt^i 
somewhat  since  it  was  dredged  in  1893. 

PROPOSED  OPERATIONS. 

The  amount  of  the  original  estimate  for  this  improvement  has  beei 
appropriated  and  exx)ended  and  the  projected  improvement  has  be^i 
completed.    Nothing  further  is  now  contemplated. 

Appropriations  for  improving  Oreenport  Harbor  have  been  made  ;i> 
follows: 


Application. 


Date. 


Survey 

Expended  on  bre«kwater  . . 

Do 

Do 

Do 

Breakwater  and  dredging . 
Dredging 


Mar.    8,1881 

15' 

Aag.  2,1882 

Ifi. 

Jnly    S.1884 

l'<  • 

Aug.   S,188« 

Aug.  U,  1888 
Sepll«,1880 
July  13, 1882 

h  ■ 

5  - 

11 

Total. 


Greenport  is  a  port  of  delivery  in  the  coUection  district  of  Sae  Harbor.  Ti 
nearest  light-house  is  on  Long  Beach  Point,  3  miles  to  the  eastwam.  The  neart- 
work  of  defense  is  Fort  Trumbull,  New  London  Harbor,  Connecticut,  21  miles  «:> 
tant  in  a  straight  line. 

Money  statement. 

July  1,  1894,  balance  unexpended $l,29«.r 

June  30,  1895,  amount  expended  during  fiscal  year IL ;? 

July  1,  1895,  balance  unexpended 1,3^'- 


COMMERCIAL  STATISTICS  FOR  THE  CAIJBNDAR  TSAK  1894. 

[Through  coarteay  of  S.  Truman  Preston,  GreeDport,  N.  Y.] 

Arrivals  and  departures  of  vessels. 

[Draft.  2  to  15  feet;  tonnage,  5  to  1,364  tons.] 


Kind  of  ve«M,l..  o?^S^, '  ^"^^ 


Steamers 

Sailing  vessels  . 

Yachta 

Barges 

Total 


of  rocE4 
trip?. 


67 
241 
720  ' 

14 


1,042  .. 

I 


Aggregate  tonnage  of  all  trips  not  ascertained. 
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Freight  received  and  shipped  by  water. 


Chief  articles. 


Tons. 


Reoeipts:  i 

Coal I  14.500 

Fish  and  fertilizere   104.500 

Miscellaneous  (not  otherwise  incladed) j  28. 492 

Total  receipts I      147.492 

Shipments:  i 

Brick !         3.000 

MiscellaneoQs  (not  otherwise  included) 10,  :i36 

Total  shipments '        22,336 

The  value  of  these  freights  is  not  ascertained.     ^ 

Number  of  vessels  built  during  1894,  31  small  boats  iVom  20  to  35  feet  long. 

Number  of  vessels  repaired  dnring  1894,  423. 

Since  July  1,  1894,  a  new  line  of  transportation  is  reported  as  established  between 
Greenport  and  Riverhead,  N.  Y. 

The  above  statement  shows  a  total  amount  of  freight  carried  during  1894  of  169,828 
tons,  which  is  greater  than  that  reported  for  1893  by  11,518  tons. 


D  20. 

IMPROVEMENT  OF  PORT  JEFFERSON  HARBOR,  NEW  YORK. 

Port  Jefferson  Harbor  is  on  the  north  shore  of  Jjong  Island  and  about 
50  miles  east  from  Kew  York  City.  It  is  a  mile  long  and  averages 
three-fourths  of  a  mile  wide,  and  a  large  part  of  the  area  has  a  depth 
of  18  feet  or  more  at  low  tide.  Tributary  to  this  harbor  on  the  west 
are  Setauket  Harbor  and  Conscience  Bay,  two  shallow  tidal  basins. 
Port  Jefferson  Harbor  is  surrounded  on  three  sides  by  hills,  and  is 
separated  from  Long  Island  Sound  on  the  north  by  a  beach  of  sand 
and  gravel,  through  which,  and  nearly  in  the  axis  of  the  harbor,  is  a 
single  entrance  400  feet  wide.  Thi^  entrance  is  Port  Jefferson  Inlet, 
and  through  it  a  tidal  reservoir  of  2  square  miles  area  receives  and  dis- 
charges some  300,000,000  cubic  feet  of  water  with  every  tide,  producing 
a  current  whose  maximum  velocity  exceeds  4  miles  per  hour.  In  the 
narrow  part  of  the  inlet  the  depths  have  always  been  considerable,  but 
a  short  distance  out  into  the  Sound  was  a  broad,  flat  bar,  which  origi- 
nally had  a  depth  of  4  feet  at  low  water.  Until  the  beginning  of  Gk)vern- 
ment  improvement  in  1871  the  location  of  the  inlet  had  b^n  shifting; 
since  1838  it  had  moved  westward  790  feet,  an  average  annual  rate  of 
24  feet. 

The  viUage  of  Port  Jefferson,  with  a  population  of  about  3,000,  lies 
at  the  head  or  south  end  of  the  harbor.  The  mean  rise  of  tides  at  the 
village  wharves  is  6.2  feet;  in  Long  Island  Sound,  outside  the  inlet,  it 
is  7  feet.    The  difference  is  wholly  in  the  low- water  levels. 

PROJECT  POR  IMPROVEMENT. 

A  survey  of  the  harbor  was  made  in  1853  by  Lieutenant  Harrison, 
U.  S.  Engineers.  In  1870  an  examination  was  ordered  by  Congress. 
The  first  project  for  improvement  was  submitted  by  General  Warren, 
January  16, 1871,  after  an  examination,  and  provided  for  building  a 
jetty  on  the  east  side  of  the  entrance,  extending  out  to  the  9-foot  curve 
and  rising  to  11  feet  above  mean  low  water,  to  be  built  partly  of  dimen- 
sion stone;  also  for  dredging  a  channel  200  feet  wide  and  7  feet  deep  at 


832         REPORT   OF   THE   CmEF   OF   ENGINEERS,  U.  8.  ARMY. 

mean  low  water  through  the  bar.    (See  Annual  Report  of  the  Chief  of 
Engineers" for  1S71,  p.  805.)    The  estimated  cost  was  as  follows: 

CoDstrnctinn  of  jetty $150.  li' 

Dredging 15.  (■■ 

Total 165,115 

When  the  project  was  adopted  under  the  appropriation  of  March  \ 
1871,  it  was  provided  that  tlie  jetty  should  be  of  riprap,  rising  only  to 
the  level  of  mean  high  water,  except  between  the  high  and  low  water 
marks  on  the  bea<'.h,  where  it  was  to  be  carried  to  the  level  of  the  highest 
tides,  but  no  change  was  made  in  the  estimates.  Under  this  appio 
priation  600  feet  of  the  jetty  were  built,  and  under  the  appropriation 
of  June  10, 1872,  it  was  extended  to  1,052  feet.  An  estimate  made  in 
1873  of  the  cost  of  completion  ($35,000)  made  the  estimate  for  the  wlinjc 
project  $65,000.  In  1875  a  modification  of  the  project,  based  on  thr 
observed  eli'ect  of  the  jetty,  was  made,  providing  for  a  jetty  on  the  wt- -t 
side  of  the  entrance  about  1,075  feet  long  and  rising  4  feet  above  meau 
high  water,  designed  to  increase  the  force  of  the  tidal  currents.  Tlie 
width  of  the  proposed  channel  was  also  reduced  to  100  feet.  No  ne^ 
estimate  was  submitted  at  the  time,  but  in  1877,  after  about  88,000  had 
been  expended  on  the  west  jetty,  it  was  estimated  that  $12,250  would 
be  required  to  complete  it,  or  $20,250  in  all.  A  revised  estimate,  mad?: 
in  the  same  year  for  the  whole  improvement,  contemplated  extending' 
the  east  jetty  to  the  9-foot  curve,  extending  the  west  jetty  600  fk't:r 
farther,  and  dredging  a  channel  100  fee*^^  wide  and  8  feet  deep  (tli:s 
increase  of  depth  on  a<3Count  of  increased  draft  of  vessels  using  the 
harbor),  at  an  estimated  cost  of  $34,000.  Forty-five  thousand  dollars 
Lad  been  appropriated  and  nearly  expended,  niaking  the  total  estimatt- 
from  the  beginning  $79,000  (including  $6,000  appropriated  in  1876  ami 
then  unexpended).  This  estimate  was  incorrectly  reported  in  1878,  bur 
was  reverted  to  in  1879  and  repeated  in  each  subsequent  annual  repoi  f. 
In  1877  one  cut  25  feet  wide  and  8  feet  deep  was  dredged  through  tLt 
bar.  The  channel  was  dredged  to  a  width  of  100  feet  under  the  appn> 
priation  of  March  3, 1879.  In  1877  the  east  jetty  was  raised  to  a  height 
of  5  feet  above  mean  high  water  and  extended  50  feet.  In  1878  the 
west  jetty  was  extended  450  feet,  but  the  height  was  made  only  2  fe^r 
above  mean  low  water,  except  the  outer  end  and  an  intermediate  point, 
which  were  raised  to  4  feet  above  mean  high  water,  to  serve  as  guides. 

Between  1879  and  1883  both  jetties  were  extended  and  repaireil. 
making  their  respective  lengths  1,390  feet  for  the  east  jetty  and  940  fee' 
for  the  west  jetty.    This  completed  the  then  existing  project. 

By  act  of  Congress  of  August  11, 1888,  an  examination  of  Port  Jef- 
ferson Inlet  was  ordered.  A  preliminary  examination  was  found  sutfc- 
cient,  with  recent  Coast  Survey  charts,  for  all  required  purposes,  and, 
with  the  report  on  this  examination,  dated  December  5, 1888,  and  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1889,  Part  1,  page 
751,  were  presented  plans  and  estimates  for  making  and  maintaining 
channels  through  the  inlet  of  10  and  12  feet  depth  respectively. 

These  estimates  were  as  follows: 

For  channel  12  feet  deep  and  200  feet  wide: 

Repairing  and  enlarging  east  jetty $34,::^»' 

Repairing  and  enlarging  west  jetty 18, 1  '>" 

Extending  east  jetty 'S^r^*' 

Dredging 43.  t<^' 

Contingencies,  say 14,  .^^t' 

Total lib,m 
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For  channel  10  feet  deep  and  200  feet  wide : 

Repairing  and  enlarging  east  jetty $34,200 

Repairing  and  enlarging  west  jetty 18, 150 

Dredging 25,390 

Contingencies,  say 12,260 

Total 90,000 

Commencement  of  work  under  the  project  for  10  feet  depth  was 
approved  by  the  Secretary  of  War  November  1, 1890,  after  an  appro- 
priation had  been  made  for  ^^the  project  to  give  a  channel  10  feet  deep 
and  200  feet  wide." 

Up  to  July  1, 1894,  the  east  jetty  had  been  enlarged  for  its  whole 
length  outside  of  high- water  mark,  and  about  250  feet  at  the  outer  end 
of  the  west  jetty  had  been  built  up.  The  channel  through  the  inlet  had 
been  made  240  feet  wide  and  10  feet  deep  at  mean  low  water. 

The  river  and  harbor  act  of  1894  appropriated  $7,500  for  improving 
the  harbor  at  Port  Jefferson  Inlet  "  to  be  expended  in  obtaining  twelve 
feet  in  depth  at  mean  low  water  in  Port  Jefferson  Inlet  and  Harbor,  in 
accordance  with  the  plan  submitted  in  Annual  Hex)ort  of  the  Chief  of 
Engineers  for  eighteen  hundred  and  eighty-nine."  In  accordance 
therewith,  and  after  approval  of  the  Secretary  of  War,  the  project  for 
improvement  was  changed  and  the  plan  and  estimates  for  obtaining  12 
feet  depth  at  mean  low  water  were  adopted  as  a  modification  of  the 
previous  project  for  10  feet  depth. 

The  modified  project  for  this  improvement  now  consists  in  extending 
and  enlarging  the  jetties  and  making  the  channel  200  feet  wide  and  ll 
feet  deep  at  mean  low  water,  at  an  estimated  cost  from  the  beginning, 
in  1871,  of  $224^. 

A  sketch  of  Port  Jefferson  Inlet,  the  entrance  to  the  harbor,  was 
printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1886,  page 
660. 

OPERATIONS  DUBma  THE  FISCAL  YEAR  Ein>INO  JUNE  30,  1895. 

By  act  of  Congress  of  August  17, 1894,  $7,500  was  appropriated  for 
this  improvement,  to  be  expended  upon  the  project  for  a  12-foot  chan- 
nel. After  advertising  for  proposals  for  dredging,  a  contract,  dated 
April  17, 1895,  was  entered  into  with  the  Hartford  Dredging  Company 
to  remove  about  27,000  cubic  yards  of  sand  from  the  inlet  channel, 
making  a  depth  of  12  feet  at  mean  low  water,  the  price  being  26  cents 
per  cubic  ^ard.    Work  under  this  contract  has  not  yet  been  begun. 

PRESENT   CONDITION   OP  IMPROVEMENT. 

The  east  jetty  is  1,390  feet  long,  part  of  the  shore  end  being  covered 
by  drifting  sand;  it  is  6  feet  above  high- water  level  and  4  feet  wide  on 
top.  The  west  jetty  is  940  feet  long;  the  outer  250  feet  are  built  up 
alK)ut  4  feet  above  high  water,  with  top  width  of  4  feet;  the  inner  part 
is  about  2  feet  above  low  water.  The  west  jetty  requires  building  up, 
and  both  require  trimming  and  filling  out  the  side  slopes. 

The  dredged  channel  has  been  made  240  feet  wide  and  10  feet  deep  at 
mean  low  water  through  the  inlet. 

PROPOSED   OPERATIONS. 

Under  the  contract  now  in  force  it  is  proposed  to  dredge  a  channel 
through  the  inlet  12  feet  deep  at  mean  low  water  and  alK>ut  100  feet 
wide. 
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Future  appropriations  will  be  applied  to  completing  the  jetties  arn. 
wi<lening  the  channel,  as  provided  for  in  the  approved  project. 
Appropriations  for  Port  Jefferson  Harbor  have  been  made  as  fo11ow> 


Applicatio 


BMt  jetty 

Do 

Eaat  and  west  Jettios  — 
JSut  Jetty  uid  dredging. 
East  and  west  Jetties 


Kaat  aDdweat  Jetties . 

East  jetty 

Do 

Bnlaraing  jetties  and  dredging. 

I>redging,  10  feet  dt^ep 

Dredging,  12  feet  deep 


Total  . 


Dat«. 


Mar. 
Jane 
Mar. 
Aug. 
Jaue 
Mar. 
June 
Mar. 
Ang. 
Sept. 
July 
Ang. 


3.1871 
10. 1872 

3.1875 
14. 1876 
18.1878 

3,1879 
14,1880 

3.1881 

2.1882 
19.1890 
13,1892 
17  1894 


#i:> 


Port  Jefferaon  is  a  port  of  delivery  in  the  collection  diatrict  of  New  York.     Th»  r. 

is  a  light-house  on  Old  Field  Point,  1^  miles  west  of  the  harbor  entrance.  Fort  Hnc 
New  Haven  Harbor,  Connecticut,  23  miles  distaiit,  is  the  nearest  work  of  defense. 

Money  statement 

July  1, 1894,  balance  unexpended $1, 199  -: 

Amount  appropriated  by  act  of  August  17, 1894 7, 5<p't  >> 

June  30,  1895,  amount  expended  during  fiscal  year 41  V 

July  1, 1895,  balance  unexpended 8,657  ^ 

July  1,  1895,  amount  covendd  by  uncompleted  contracts 7, 021).  «< 

July  1,  1896,  balance  available 1,637.4' 

(Amount  (estimated)  ro^nired  for  completion  of  existing  project 102, 50ii  n 

Amount  that  can  be  prohtably  expended  in  fiscal  year  en£ng  June  30, 1897  35^  0<X<  ii 
Snhmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahiiraot  ofproposaU  for  dredging  in  Port  J^trson  Harhor,  New  York, 
M,  M,  Bobert,  Corps  of  Engineers,  at  New  York  City,  April  8,  li 

[Amount  available,  $7,000.] 


by  ( «.  i 


The  Hartford  Diedglng  Co.,  Hartford,  Conn.* 

John  H.  Fenner,  3S0  CommnnJpaw  avenne,  Jersey  Citv,  N.  J 

K.  J.  &  J.  S.  Packard,  130  Pearl  street.  New  York  City 

F.  H.  Braiiiard,  24  State  atreet,  New  York  City 

Newborg  Dredging  Co.,  Newburg,  N.  Y 


9 
», 


*  Lowest  bid;  acoepted.    Contract  entered  into  April  17, 1885 ;  work  not  yet  began. 
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COMMERCIAl.  STATISTICS  FOB  T^S  CALENDAR  YEAR  1894. 

I  Through  conrteey  of  J.  T.  Mather,  Port  Jeffecson,  N.  T.] 

Arrivals  and  d^arturea  of  v^s»eJa, 

[priift,  4  to  14  feet;  tonnage,  15  to  084  tons.] 


Kind  of  veaeela. 


Number 

of  round 

trips. 


Aggregate 

tonnage 
of  all  trips. 


Steamers 

Sailing  vestols. 

Total.... 


780 
750 


52,000 
37,000 


1,530 


89,000 


^(Affht  received  and  $hipjp9d  ftj/  water. 


Chief  articles. 

Tons. 

value.   ' 

Eeceipta:  BniUing  material*,  coal,  grain,  rubber-factory  goods,  and  general 
merchandiae.. ........ *....- 

30,000 
12,000 

$900,000 

Shipments :  V^ood,  lArm  foiaduce,  flour,  feed,  rubber  goods,  shellfish,  etc 

121,000 

The  above  fignres  show  a  decrease  in  tonnage  of  freight  of  4;000  tons  since  1893, 
when  46,000  tons  were  reported. 
No  new  lines  of  transportation  have  bttsn  established  since  Jnly  1,  1894. 

Vessels  entered  harbor  for  refuge 350 

Vessels  hauled  up  for  repair  ( ranging  from  15  to  634  tons) 203 

Tonnage  of  vessels  hauled  up  for  repair * tons..  12,000 

Vessels  laid  up  for  winter  1894-95 89 

Tonnage  of  vessels  laid  ^p  for  winter  1894-85 tons..  6,830 


D   21. 


IMPROVEMENT  OF  HUNTINGTON  HABBOR,  NEW  YORK. 

Huntington  Harbor  is  a  landlocked  basin  about  2  miles  long  and  a 
quarter  of  a  mile  wide,  extending  in  a  crooked  but  generally  southerly- 
direction  from  Huntington  Bay,  from  which  it  is  separated  oy  a  beach 
of  sand  and  grayel,  thrpugh  the  western  end  of  which  a  narrow  inlet 
(about  300  feet  wide)  connects  the  harbor  and  the  bay. 

The  bay  is  a  large,  deep  harbor  of  refuge  on  the  north  shore  of  Long 
Island,  about  40  miles  east  from  New  York  City.  The  harbor  has  an 
availab,le  depth  of  about  8  feet  at  mean  low  water  through  the  entrance 
and  more  than  halfway  up,  but  in  the  three-quarters  of  a  mile  nearest 
the  head  pr  south  end  of  the  harbor  the  original  channel  was  narro^f 
and  decreasing  in  depth  to  zero  at  low  tide. 

Huntington  village  lies  about  a  mile  south  at  the  head  of  the  harbor; 
it  has  4,Q00  to  5,000  population. 

The  mean  rise  of  tide  is  7.2  feet. 

PROJECTS  FOR  IMPROVEMENT. 

By  act  of  Congress  approved  March  3,  1871,  a  survey  of  this  harbor 
was  authorized.  It  was  made  in  that  year,  and  with  the  report  (dated 
December  II,  1871,  and  printed  in  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1872,  p.  907)  was  submitted  an  estimate  of  $22,780  as 
the  cost  of  dredging  out  a  shoal  at  the  entrance  to  the  harbor,  and  of 
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extendiug  the  Sfoot  chanDel  150  feet  wide  for  aboat  2,000  feet  ap  to  the 
old  wharf,  the  property  of  the  town. 

By  act  of  Congress  of  June  10,  1872,  $22,500  was  appropriated  for 
the  harbor,  and  the  project  for  improvement  was  completed  iu  April, 
1873,  the  outer  shoal  being  removed  to  8  feet  depth  and  the  S-foot 
channel  being  extended  2,200  feet  to  the  old  town  wharf;  the  width  of 
150  feet  was,  however,  reduced  to  130  feet  in  the  last  900  feet  length,  on 
account  of  exhaustion  of  funds.  It  had  been  contemplated  to  damp 
most  of  the  dredged  material  on  the  flats  in  the  harbor,  baton  account 
of  much  local  opposition  this  was  abandoned  after  about  2,000  yards 
had  been  dumped  there,  and  the  rest  of  the  dredged  material  was 
deposited  in  deep  water  in  Long  Island  Sound.  The  amount  dredged 
was  91,786  cubic  yards. 

The  river  and  harbor  act  of  July  5, 1884,  ordered  a  survey  or  exami- 
nation of  this  harbor.  A  survey  was  made  the  same  year,  the  report 
on  which  (printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1885,  p.  703  et  seq.)  contains  a  plan  for  restoring  and  maintaining  tiie 
depth  of  8  feet,  made  by  dredging  in  1872  and  1873,  but  subsequently 
lost  by  settling  of  the  banks,  with  estimate  of  cost  for  carrying  the 
channel  up  to  the  old  town  dock,  as  follows: 

Dredging  84,000  cubic  ^ards,  at  25  cenW  per  cubic  yard $21, 000 

Pile  protectiuu,  1,400  hnear  feet^  at  $5  per  linear  foot 7,  OOO 

28,000 
Saperintendence-and  contingencies 4,000 

Total 32,000 

With  an  estimate  of  additional  cost  of  $10,000,  should  it  be  decided  to 
carry  the  channel  up  to  the  last  wharf  on  the  east  side,  a  distance  of 
800  feet  farther. 

The  beginning  of  work  under  this  project  was  approved  by  the 
Secretary  of  War  November  3,  1890,  after  an  appropriation  for  the 
improvement  had  been  made  by  Congress,  and  the  project  as  adopted 
pravided  for  extending  the  8-foot  channel  with  width  of  about  lUO 
feet  up  to  the  old  town  dock  or  beyond,  and  for  maintaining  it  by  pile 
protection,  at  an  estimated  cost  of  $32,000. 

Owing  to  local  opposition  to  the  driving  of  piles  in  the  harbor  and 
thus  limiting  the  high-water  channel,  the  pile  protection  has  been 
indefinitely  deferred,  and  it  is  believed  that  equally  satisfactory  results 
can  be  secured  by  dredging  from  time  to  time  to  maintain  the  channel 
width,  at  an  expense  not  exceeding  that  for  building  and  maintaining 
the  piling. 

Up  to  July  1,  1894,  the  8foot  channel  had  been  dredged  106  feet  wide 
up  to  the  bend  at  and  near  old  town  wharf,  with  width  of  185  feet  at 
the  bend  and  with  90  feet  width  above  the  bend  nearly  to  the  upper 
landing  of  the  harbor.  No  work  has  been  done  on  the  projected  pile 
protection. 

A  sketch  of  the  upper  part  of  Huntington  Harbor  was  printed  iu  the 
Annual  Report  of  the  Chief  of  Engineers  for  1893,  page  976. 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1895. 

The  river  and  harbor  act  of  1894  contained  an  appropriation  of 
$2,000  for  continuing  this  improvement.  After  advertising  for  pro- 
posals a  contract,  dated  December  20,1894,  was  entered  into  with  J.  H. 
Fenner  for  dredging  about  14,000  cubic  yards  of  material  at  the  rate  of 
12  cents  per  cubic  yard.  Work  under  this  contract  has  not  yet  been 
begun.  ^  . 
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PROPOSED  OPERATIONS. 

Under  the  contract  now  in  force  the  channel  will  be  widened  about 
26  feet. 

Future  appropriations  will  be  applied  to  maintenance  of  the  channel 
by  further  dredging  or  by  diking  as  seems  expedient. 

Appropriations  for  improving  Huntington  Harbor  have  been  made 
as  follows: 


i 


Application. 


Date. 


Amonnt. 


Dredffii 


Ing. 


Do. 
Do. 


Jane  10, 1872 
Sept.  19, 1890 
Joly  13, 1892 
Aug.  17, 1894 


$22,500 
10.000 
6,000 
2,000 


Total. 


39,500 


Huntington  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
house is  on  £atons  Point,  at  the  east  side  of  the  month  of  Huntington  Bay,  about 
4  miles  distant  from  the  harbor.  The  nearest  works  of  defense  are  tne  fortifications 
at  WiUets  Point,  about  20  miles  westward. 

Money  Statement. 

July  1,  1894,  balance  unexpended $209.99 

Amonnt  appropriated  by  act  of  August  17,1894 2,000.00 

2,209.99 
June  30,  1895,  amount  expended  during  fiscal  year 1.50 

Jnly  1, 1895,  balance  unexpended 2,208.49 

July  1, 1895,  amount  covered  by  uncompleted  contracts 1, 680. 00 

July  1,  1896,  balance  available 528.49 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897    10, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abeiraot  ofpronosaU  for  dredging  in  Huntington  Harbor,  Neto  York,  opened  by  Lieut, 
.  H.  M.  Robert   Corps  of  Engineere,  at  New  York  CUpy  December  1, 1894, 

[Amount  available,  $1,700.] 


Col, 


Ho. 


Name  and  address  of  bidder. 


AlonzoE.  Smith,  Islip,  N.  Y 

*  J.  H.  Fenner,  Jersey  City.  N.  J.  * 

El^ah  Brainard,  New  York  City 

Newbnrg  Dredging  Co..  Newbnrg.N.  Y. 


Prioeper 
cnblcyard, 


Cents. 
U.5 
12 
12.0 
17 


Cubic  yards, 
based  on 
price  bid. 


11.724 
14,167 
13.178 
19.000 


*  Lowest  bid ;  accepted.    Entered  into  contract  December  20, 1894;  work  not  vet  begun. 
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COMMERCIAL  STATISTICS  FOR  CALENDAR   YEAR  1894. 

[ThroQgb  courtesy  of  Mr.  George  M.  Tilestoii.  supervisor  of  toWn  of  Hantiligtdii,  N.  Y.] 

Arrivals  and  departures  of  vessels, 

[Draft.  4  to  9  feet ;  tonnage,  50  tJ  450  tons.] 


Kind  of  vessels. 


Steamers 

Sailing  vessels 
Barges 

ToUl.... 


Number 

of  round 

trips. 


Aggregate 
tonnage  of 
all  tiTps. 


82.000 

100.000 

8,000 


190,001 


Freight  received  and  shipped  by  water. 

Tons  (es- 
timated). 

Estimated 
value. 

Keceints '. - - 

40,000 
18,000 

^00.000 

Shipments - - - 

825,000 

Total 

68.000 

1,025,000 

The  above  flgnres  show  an  increase  in  tonnage  of  freight  of  12,000  tons  since  1893, 
"^hen  46,000  tons  were  reported. 
No  new  lines  of  transportation  have  been  reported  since  Jnly  1, 1894. 


D   22. 

IMPROVEMENT  OF  GLEN  COVE  HARBOR,  NEW  YORK. 

Glen  Gove  Harbor  is  a  small  estaary  or  creek  opening  into  the  east 
side  of  Hempstead  Harbor,  Itoug  Island,  about  12  miles  from  Long 
Island  Sound  and  about  27  miles  by  water  from  the  Battery,  New  York 
City.  The  channel  in  the  creek  is  about  2  feet  deep  at  mean  low  water, 
and  a  bar  at  the  entrance  has  a  foot  less  depth.  Vessels  entering  Glen 
Cove  Harbor  have  to  wait  for  high  tide,  anchoring  in  Hempstead  Har- 
bor, where  they  are  exposed  to  storms  from  the  north  and  northwest 
When  such  storms  are  heavy  it  is  impossible  to  tow  over  the  bar,  and 
from  this  cause  vessels  have  been  obliged  to  remain  in  the  bay  for  three 
or  four  days  exposed  to  heavy  seas. 

The  mean  rise  of  tide  in  this  harbor  is  7.7  feet. 


PRO.TEOT  FOR   IMPROVEMENT. 

The  act  of  Congress  approved  August  6, 1886,  provided  for  a  survey 
or  examination  of  Glen  Cove  Harbor.  A  preliminary  examination  was 
all  that  was  deemed  necessary,  and*  upon  this,  with  the  assistance  of 
the  U.  S.  Coast  Survey  charts  recently  published,  a  report,  With  esti- 
mates of  cost  of  improvements  was  presented,  dated  December  7, 1886, 
and  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
Part  I,  page  645. 

The  plan  of  improvement  described  in  this  report  contemplated  a 
breakwater  about  2,500  feet  long  and  extending  in  a  general  westerly 
direction  from  Mosquito  Point  on  the  east  side  of  Hempstead  Harbor 
and  north  of  the  entrance  of  Glen  Cove  Inlet,  the  breakwater  to  be 
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built  of  riprap,  the  top  to  be  5  feet  wide  and  3  feet  above  high  water, 
with  side  slopes  of  1  apou  1,  at  an  estimated  cost  as  follows: 

136,000  tons  of  riprap,  at  $1.35  per  ton $183,600 

Contingencies,  10  per  cent 18,360 

Total : :— .    201,960 

This  project  was  adopted  in  1888,  an  appropriation  being  made  by 
Congress  for  beginning  the  work,  and  the  location  of  the  shore  end  of 
the  breakwater  was  definitely  fixed  to  be  at  the  northwest  corner  of  the 
Glen  Cove  Dock  and  its  course  to  be  west-southwesterly  toward  Mott 
Point.  In  1895  this  project  wa&  modified  to  reduce  the  projected  length 
of  the  breakwater  to  about  2,000  feet,  and  its  estimated  cost  irom  begin- 
ning to  $135,000. 

Up  to  July  1, 1894, 1,076  linear  feet  of  the  breakwater  had  been  built^ 
the  top  being  made  3  feet  wide  and  4  feet  above  high  water. 

A  sketch  of  part  of  Hempstead  Harbor;  showing  Olen  Cove  Harbor 
improvement,  was  printed  in  the  Annual  Beport  of  the  Chief  of  Engi- 
neers for  1889,  page  728. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1895. 

The  river  and  harbor  act  of  1894  appropriated  $10,000  for  continu* 
ing  this  improvement.  After  advertising  for  proposals,  a  contract,' 
dated  October  26,  1894,  was. entered  into  with  John  A.  Bouker  for 
extending  the  breakwater  by  furnishing  and  placing  about  13,500  toiiB 
of  riprap  at  the  rate  of  65  cents  per  gross  ton.  Work  under  this  con- 
tract was  begun  December  6, 1894,  and  completed  June  22, 1895.  The 
total  amount  of  stone  delivered  and  placed  was  12,983  tons,  and  the 
breakwater  was  extended  213  linear  feet. 

PRESENT   CONDITION   OF  IMPROVEMENT. 

The  breakwater  is  now  1,289  feet  long  on  top,  the  top  being  4  feet 
above  mean  high  water  and  3  feet  wide.  It  is  in  fair  condition.  The 
top  of  the  work  was  somewhat  disturbed  by  ice  during  the  winter  of 
1894-95,  but  not  enough  to  require  immediate  repairs. 

The  present  end  of  the  breakwater  is  at  a  depth  of  22  feet  at  mean, 
low  water.    The  work  contains  about  68,735  tons  of  stone. 

REVISED  ESTIMATES. 

Under  a  modification  of  the  project,  limiting  the  proposed  length  of 
the  breakwater  to  about  2,000  feet,  a  revision  of  the  estimates  of  cost 
of  this  work  from  the  beginning  was  made,  as  follows: 

140,000  tons  of  riprap,  at  86  cents $119,000 

Contingencies,  etc.,  about  15  per  cent 16, 000 

Total 135,000 

This  modification  and  revised  estimates  were  approved  by  the  Chief 
of  Kngineers,  June  22, 1895,  and  their  insertion  in  the  Annual  Bepott 
was  authorized.  Therefore  the  estimate  of  amount  yet  required  to  com- 
plete this  work  is  $80,000,  being  $135,000  less  $56,000  already  appro- 
priated. 

The  reasons  for  this  modification  of  project  and  revised  estimate  are 
fully  stated  in  a  letter  to  the  Chief  of  Engineers,  dated  June  21, 1895, 
a  copy  of  which  is  attached  to  this  report. 
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Future  appropriations  should  be  applied  to  farther  extending  the 
breakwater,  as  provided  by  the  approved  project. 

Appropriations  for  improving  Glen  Cove  Harbor,  l^ew  York,  have 
been  made  as  follows: 


AppUcation. 

Date. 

Amoont. 

Sroftk  water....... 

Aag.11.1888 
Sepl  19. 1890 
JiUy  13. 1892 
Aag.  17. 1894 

iao.090 

Do 

15  000 

Do 

10,000 

Do 

10.000 

Total 

55  000 

i 

GleD  Cove  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  Ught- 
house  is  on  Sands  Point,  about  4  miles  west.  Fort  Schuyler,  New  York  Harbor,  is 
the  nearest  work  of  defense. 

Money  statement. 

July  1, 1894,  balance  unexpended $232.23 

Amountappropriatedby  act  of  August  17,  1894 10,000.00 

10,232.23 
June  30,  1895,  amount  expended  during  fiscal  year 6,970  66 


July  1, 1895,  balance  unexpended 3,261.57 

July  1, 1896,  outstanding  liabilities 2, 762. 70 

July  1,  1895,  balance  available 496.87 


{Amount  (estimated)  recjuired  for  completion  of  existing  project 80, 000. 00 
Amountthatcan  beproiitably expendediniiscalyearending JuneSO,  1897    50, 000. 00 
Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ab$traot  of  proposals  for  breakwater  construction  at  Glen  Cove  Harbor f  New  York, 
•  *  •  opened  by  Lieut,  Col.  H,  M.  Robert,  Carps  of  JSngineerSy  at  Netv  York  City, 
October  16, 1894. 

[Amount  available,  $9,000.] 


Kg. 

Kaxne  and  addreaa  of  bidder. 

Price  per 
ton  (2.240 
ponnds). 

Amount  of 
stone  per 
price  bid. 

6.  MO 

1 

Charles  K.  Stoll,  204  Bank  street,  New  London,  Conn 

$1.49 

?t 

Brown  &.  Fleming,  129  Broad  street,  New  York  City 

.75 
•.05 

12.329 
13,846 

3 

John  A.  Bouker.  110  Wall  street,  Now  York  City 

*  Lowest  bid;  accepted.    Entered  into  contract  October  26, 1894 ;  contract  completed  June  22, 1B86. 


Engineer  Office,  United  States  Ajrmy, 

Xe^v  York  City,  June  31, 1895. 
General:  I  have  the  honor  to  submit  the  following  proposed  modification  of  proj- 
ect for  improvinff  Glen  Cove  Harbor,  New  York,  together  with  revised  estimates  of 
the  cost  of  compTeting  the  work. 

The  present  approved  project  was  adopted  in  1888  and  provides  for  constracting 
a  breakwater  about  2,500  feet  long,  the  top  to  be  5  feet  wide  and  3  feet  above  high 
water,  with  side  slopes  of  1  npon  1,  at  an  estimated  cost  as  follows: 

136,000  tons  of  riprap,  at  $1.35  per  ton $183,600 

Contingencies,  10  per  cent 18,360 

Total 201,960 
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By  the  close  of  this  fiscal  year  about  1,250  linear  feet  of  this  work  will  be  built,  at 
a  total  cost  of  $55,000. 

On  the  occasion  of  a  recent  visit  to  Glen  Cove,  I  particularly  noticed  the  shelter 
afforded  bv  the  breakwater  when  built  nearly  to  its  present  length.  It  is  of  very 
oonsiderable  area  and  provides  a  harbor  which,  with  some  crowding,  will  admit  all 
vessels  ordinarily  to  be  expected  there.  To  extend  the  breakwater  1,250  feet  farther, 
making  it  2,500  feet  long,  would,  in  my  opinion,  be  a  greater  expense  than  the  con- 
ditions warrant.  The  projected  length  could  be  reduced  by  5O0  feet,  at  a  saving, 
roughly  estimated,  of  $45,000,  and  still  provide  all  necessary  accommodations  for 
present  and  prospective  commerce. 

I  am  not  sure  but  that  it  could  properly  be  further  reduced  by  200  or  300  feet,  but 
am  prepared  to  recommend  at  present  that  the  projected  length  be  reduced  to  about 
2,000  feet. 

Experience  in  construction  has  shown  that  the  original  estimate  of  cost  can  be 
modified  and  made  more  accurate.  The  original  estimates,  based  upon  Coast  Survey 
charts,  apparently  did  not  make  sufficient  allowance  for  the  stone  sinking  into  the 
hottom,  which  for  about  7  feet  depth  is  of  quite  soft  mud.  It  now  appears  that  to 
build  2,500  linear  feet  of  this  breakwater,  the  originally  proposed  length,  would 
require  180,000  tons  of  stone  instead  of  136,000.  The  original  estimate  of  cost  was 
$1.35  per  ton,  but  it  has  since  been  found  that  by  using  stone  from  excavations  in 
New  York  City  the  price  can  be  very  much  reduced.  To  get  the  best  results  as  to 
price,  either  the  bias  should  be  asked  for  at  a  time  when  there  is  an  abundance  of 
Buch  stone  to  be  disposed  of  or  else  the  x>eriod  of  contracts  should  be  made  so  long 
that  oontractors  can  choose  a  time  for  netting  stone  to  advantage.  Four  con- 
tracts have  been  awarded  upon  this  work  at  rates,  respectively,  of  83  cents  per  ton 
(2,240  pounds),  80  cents  per  cubic  yard  (estimated  at  the  time  as  nearly  1\  tons),  69 
cents  per  ton,  and  65  cents  per  ton.  Under  these  contracts  about  68,700  tons  of 
stone  nave  been  delivered,  at  an  average  cost  of  67  cents  per  ton. 

It  is  probably  safe  to  estimate  that  the  price  will  not  exceed  85  cents  per  ton, 
which  IS  higher  than  yet  paid. 

To  complete  the  breakwater  to  a  length  of  2,000  feet  I  would  estimate  the  cost  as 
follows: 

70,000  tons  of  stone,  at  85  cents $59,500 

Repairs  during  progress,  about  10,000  tons,  at  85  cents 8,500 

Contingencies 12,000 

Total  estimated  cost  for  completion 80,000 

Or  total  estimated  cost  from  the  beginning 135,000 

I  would  therefore  respectAiUy  recommend  that  the  project  for  improving  Glen  Cove 
Harbor,  New  York,  be  modified  to  provide  for  a  breakwater  about  2,000  feet  long, 
extending  westerly  from  the  northwest  comer  of  Glen  Cove  Dook,  the  top  to  be  5 
feet  wide  and  3  feet  above  high  water,  with  side  slopes  of  1  upon  1,  at  an  estimated 
cost  (from  the  beginning)  as  follows : 

140,000  tons  of  riprap,  at  85  cents  ..1 $119,000 

Contingeifcies,  etc.,  about  15  per  cent « 16,000 

Total : 135,000 

This  is  a  reduction  in  the  total  estimated  cost  of  $66,960. 

If  this  proposition  meets  with  the  approval  of  the  Chief  of  Engineers,  I  respect- 
fully ask  authority  to  state  the  modifications  of  plan  and  reduced  estimate  of  cost 
in  the  annual  report  for  the  current  fiscal  year. 
Very  respectfully,  your  obedient  servant, 

Hknry  M.  Robert, 
Colonel,  Corps  of  JSngineers, 

Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineersy  U,  8.  Army. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1894. 

These  have  been  asked  for  but  not  yet  received.  In  1893  the  freights  by  water 
"were  reported  as — ^receipts,  160,000  tons ;  shipments,  145,000  tons.  It  is  presumed 
that  the  business  of  1894  would  not  materially  differ  from  this. 
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D  23. 

IMPROVEMENT  OF  FLUSHING  BAY,  NEW  YORK. 

Flushing  Bay  is  on  the  north  shore  of  Long  Island,  about  14  miles  by 
Tvater  from  the  Battery,  New  York  City.  The  town  of  Flushing  is  on 
the  east  bank  of  Flushing  Greek,  just  above  the  head  of  the  bay.  The 
bay  is  about  1  mile  wide  and  2  miles  long.  The  bottom  is  of  soft  mad, 
nearly  level,  the  depth  in  the  original  channel  being  not  much  greater 
than  elsewhere.  In  1861  a  depth  of  5  feet  at  low  water  was  reported 
in  the  channel  leading  up  to  Flushing.  At  the  beginning  of  the 
improvement  by  the  United  States  the  depth  there  was  but  3.9  feet. 
The  mean  rise  of  tide  is  7.1  feet. 

PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  Flushing  Bay  was  made  in  1878,  and  a  project  for 
improvement  based  upon  the  survey  was  proposed  and  adopted.  This 
project  provided  for  constructing  two  dikes,  the  first  to  extend  north- 
erly from  the  head  (or  south  end)  of  the  bay  along  the  west  side  of  the 
channel;  then  bending,  to  continue  westward  to  Herrick  Point,  at  the 
west  side  of  the  mouth  of  the  bay,  thus  forming  a  large  tidal  basin 
which  should  fill  and  discharge  through  the  main  channel;  the  second 
to  start  from  a  point  near  the  middle  of  the  east  shore  and  e:stend  north- 
wardly to  the  (J-foot  curve,  confining  the  channel.  It  also  provided  for 
dredging  to  make  and  maintain  a  channel  6  feet  deep  at  mean  low  water. 
The  estimated  cost  of  this  work  was  as  follows: 

Constrncting  4,400  linear  feet  of  pile  dike,  at  $10  per  foot $44, 000 

Constructing  7,800  linear  feet  of  pile  dike,  at  $9  per  foot 70, 200 

Constructing 900  linear  feet  of  pile  dike,  at  $7.50 per  foot 6. 750 

Constructing  3,600  linear  feet  of  single  piling,  at  $3.70  per  foot 13, 320 

For  83,000  cubic  yards  of  dredging,  at  20  cents  per  cubic  yard 16, 600 

Contingencies ^ 22,630 

Total 173,500 

All  the  timber  work  of  the  dike  was  to  be  creosoted. 

The  first  appropriation  was  expended  in  building  3,057  linear  feet  of 
pile  dike  on  the  west  side  of  the  channel,  extending  northward  from 
near  the  head  of  the  bay.  Subsequent  appropriations  until  1888  were 
expended  in  dredging  to  make  and  maintain  the  required  channel 
depth,  it  being  found  necessary  to  dredge  repeatedly  in  the  same 
places.  .  The  total  amount  of  material  dredged  in  this  period  was 
about  235,000  cubic  yards. 

In  September,  1888,  a  modification  of  the  original  project  was 
approved,  which  provided  for  "extending  the  dike  northward  and 
toward  the  west  side  of  the  channel  at  College  Point,  and  for  dred^ng, 
omitting  the  dikes  running  westerly  to  Herrick  Point,  and  the  single 
row  of  piles  on  the  east  side.^'  In  1891,  owing  to  strong  opposition  to 
the  dike  by  a  large  number  of  property  owners  at  Flushing,  College 
Point,  and  Newtown,  further  work  upon  it  was  discontinued,  and  the 
project  was  mollified  to  provide  for  maintaining  the  channel  by  dredg- 
ing only. 

Up  to  July  1, 1804, 4,603  linear  feet  of  the  dike  had  been  built.  The 
channel,  which  has  been  dredged  repeatedly,  had  fully  the  required 
depth  of  6  feet  at  mean  low  water,  with  width  of  70  to  100  feet. 

A  sketch  of  Flushing  Bay  was  printed  in  the  Annual  BeiK)rt  of  the 
Chief  of  Engineers  for  1889,  page  732. 
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OPERATIONS  DURma  THE  FISCAL   YEAR  ENDING  JUNE  30,  1895. 

The  river  and  harbor  act  of  1894  appropriated  $4,000  for  continuing 
this  improvement.  After  advertising  for  proposals,  a  contract  dated 
January  15, 1895,  was  entered  into  with  J.  H.  Fenner  for  repairing  and 
widening  the  channel  by  dredging  about  19,500  cubic  yards  of  mud  at 
the  rate  of  18  cents  per  cubic  yard.  Work  under  this  contract  has  not 
yet  been  begun. 

PRESENT   CONDITION  OF  IMPROVEMENT. 

The  dike,  4,663  linear  feet  long,  is  in  poor  condition ;  the  outer  part 
of  it,  1,600  feet  long,  which  was  left  partly  completed  in  1891,  has  since 
then  been  much  damaged  by  storms  and  ice.  Further  work  upon  the 
dike  being  discontinued,  owing  to  the  strong  opposition  of  property 
owners  along  the  shores  of  the  bay  (see  Annual  Report  of  the  Chief  of 
Engineers  for  1892,  Part  1,  p.  723),  it  i-s  not  proposed  to  repair  this  dam- 
age. A  small  light  at  the  outer  (north)  end  of  the  dike,  maintained  by 
the  Light* House  Department,  prevents  the  structure  in  its  present  con- 
dition being  a  serious  menace  to  navigation  of  the  bay. 

PROPOSED  OPERATIONS. 

Under  the  existing  contract  shoals  will  be  removed  and  the  channel 
widened  as  far  as  the  available  funds  will  permit. 

The  required  depth  and  nearly  the  full  width  of  channel  having  been 
secured,  future  appropriations  will  be  applied  principally  to  maintain- 
ing the  channel  by  dredging. 

Appropriations  for  improving  Flushing  Bay  have  been  made  as 
follows: 


Application. 


Date. 


Amonnt. 


CoDBtniction  of  dike  . 
Dredging 


edging 

Do*."' 

Do. 

Do. 


Construction  of  dike  and  dredging . 

Kepairof  dike  and  dredging 

Dredging 


Mar.  8,1879 
Jnne  U,  1880 
Mar.  3,1881 
Aug.  2,1882 
July  6,1884 
Aug.  5,1886 
Aug.  11, 1888 
Sept.  19, 1890 
July  13.1892 
Aug.  17, 1894 


$20,000 
15,000 
10,000 

5.000 
10,000 
10,000 
15,000 
20,000 
10,000 

4,000 


Total. 


119,000 


Flushing  Bay  is  in  the  collection  district  of  New  York.  The  nearest  liffht-house 
is  on  North  Brother  Island,  8  miles  to  the  northwest.  There  is  a  small  li^^t  on  the 
north  end  of  the  dike  in  the  bay,  maintained  by  the  Lieht-Mouse  Department.  Fort 
Schuyler  and  Willets  Point,  abont  4  miles  east  from  the  month  of  the  bay,  are  the 
nearest  works  of  defense. 

Money  statement. 

July  1, 189 1,  balance  unexpended $591. 25 

Amount  appropriated  by  act  of  August  17,  1894 4, 000. 00 

4,591.25 
June  30, 1895,  amount  expended  during  fiscal  year 395, 27 

July  1, 1895,  balance  nnexpended 4, 195. 98 

July  1, 1895,  amonnt  covered  by  uncompleted  contracts 3, 510. 00 

July  1, 1895,  balance  available 685.98 

(Amount  (estimated)  required  for  completion  of  existing  project 54, 500.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893 
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Aheiract  of  proposaU  for  dredging  in  Flushing  Bay,  New   Yorkj  opened  6y  Lieut.  Col, 
H.  M.  Rohert,  Corps  of  Engineers^  at  New  York  City,  January  S,  1895, 

[Amount  available.  $3,500.] 


^o. 


Name  and  actdresn  of  bidder. 


Price  per 
cnbic  yard, 

flOOW 


Cabicrards 
basea  on 
price  bid. 


John  H.Feiiner.  Jersey  City, K  J.* 

Elijah  Brainard,  24  SUte  street  New  York  City 

Charlee  and  Henry  E.  Da  fiois,  119  South  street,  New  York  City. 


Oentt. 


19.444 
10,937 
12,500 


*  Lowest  bid ;  accepted.    Entered  into  contract  January  15,  1805;  work  not  yet  begun. 


CfOMMRRCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1894. 

[Tbrough  courtesy  of  Boyer's  Flusbing  and  College  Point  Prelgbt  Line.] 

ArrivaU  and  d^Mrtures  of  ve$$eU, 

[Draft  6  to  14  feet;  tonnage,  50  to  350  tons.] 


Kind  of  Teasels. 


Steamers 

Sailing  vessels. 
Barges 

Total.... 


305 
200 


Aggregate 

tonnase 
of  all  tripa. 


16,602 
13,340 
17.000 


566  , 


46,  MS 


Freight  received  and  shipped  hy  water. 


Cbief  articles. 


Tons. 


Estimated 
value. 


Becelpts: 

General  cargo « 

Logwood,  etc 

Coal,  stone,  building  materials,  and  ice. 
Miscellaneous  (not  otherwise  included). 

Total  receipts 

Shipments : 

Logwood  extracts 

Total  receipts  and  sbipments 


8.104 

7,500 

22,340 

500 


$819,400 

216.000 

143.395 

8.000 


38,534         1,186,795 
8,408  I      1.261,200 


46,942  1      2,447.1 


No  new  line6  of  transportation  have  been  established  since  Jnlv  1,  1894. 

The  above  figures  show  a  total  of  46,942  tons,  bat  no  complete  data  for  comparifion 
have  been  received  since  1888,  when  229,235  tons  was  reported.  It  is  difficult  io 
obtain  complete  and  satisfactory  estimates  of  the  commerce  of  Flashing  Bay,  but  it 
is  not  believed  that  it  has  decreased  to  the  extent  which  these  figures  would  indicate. 

The  above  figures  are  estimated  by  Messrs.  L.  Boyer's  Sons  to  be  about  10  per  cent 
under  the  actual  commerce  of  the  harbor,  owing  to  delay  or  neglect  of  some  parties 
to  supply  information ;  they  also  estimate  that,  owin^  to  dull  times,  the  general 
business  of  the  harbor  was  about  15  per  cent  below  a  fair  average. 


D  24. 

IMPROVEMENT  OF  PATCHOGUE  RIVER,  NEW  YORK. 

Patchogae  River  is  a  small  stream  on  the  south  side  of  Long  Island, 
emptying  into  Great  South  Bay,  near  its  eastern  end,  and  about  55  miles 
in  a  direct  line  east  from  New  York  City.    The  village  of-Patchogae, 
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which  lies  about  a  mile  north  of  the  mouth  of  the  river,  has  a  resident 
populatiou  of  about  5,000,  which  is  considerably  increased  during  the 
summer  months. 

The  approach  to  Patchogue  Kiver  by  water  is  through  Fire  Island 
Inlet,  and  thence  by  a  rather,  crooked  course  for  some  14  miles  through 
Great  South  Bay;  the  depth  through  the  bay  and  up  to  within  a  half 
mile  of  tlie  river's  mouth  is  about  8  feet;  at  the  mouth  of  the  river  the 
natural  depth  shoaled  up  to  about  2  feet,  which  depth  could  be  carried 
up  to  the  village  landings. 

About  the  year  1870  the  State  of  New  York  made  an  appropriation 
for  improving  the  entrance  to  this  river.  A  jetty  about  1,000  feet  long 
was  built  from  the  west  side  of  the  mouth  of  the  river  and  a  channel 
dredged  alongside  of  it.  The  jetty  was  built  of  a  single  row  of  sheet 
piling,  with  round  piles  at  intervals  of  .6  feet,  and  riprapped  along  the 
sides.  In  1891  about  200  linear  feet  of  the  piling  remained,  but  was 
badly  injured;  the  riprap  could  be  traced  for  nearly  the  whole  length 
of  the  work,  but  no  trace  of  the  dredged  channel  remained. 

The  mean  rise  of  the  tide  at  Patchogue  Eiver  is  1.1  feet. 

PROJECTS  FOR  IMPROVEMENT. 

The  river  and  harbor  act  of  June  4, 1880,  provided  for  a  survey  of  the 
river,  which  was  made  that  year;  the  report,  dated  October  30, 1880, 
and  printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1881, 
page  674,  contained  estimates  for  a  plan  of  improvement  as  follows: 

The  estimate  to  secure  a  depth  of  6  feet  at  mean  low  water  by  dredging  in 

the  river,  and  from  its  mouth  to  the  6*foot  curve  in  the  bay  is $21, 000 

For  diking  from  river  to  6- foot  curve  in  bay 15,800 

Engineering,  contingencies,  etc.,  15  per  cent 5, 520 

Total 42,320 

One  dike  was  to  be  on  the  west  side  of  the  river's  mouth  and  another 
and  shorter  one  on  the  east  side,  the  total  length  of  the  two  to  be  about 
2,400  feet,  to  be  of  carbolized  timber  filled  with  riprap,  and  to  be  from 
5  to  7  feet  wide  from  out  to  out. 

Nothing  had  been  done  toward  the  desired  improvement,  and  in  1886 
another  examination  (ordered  by  the  river  and  harbor  act  of  that  year) 
was  made. 

The  report  on  this  examination  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1887,  page  759.  This  report  contained  a 
project  and  estimate  for  dredging  a  channel  60  feet  wide  and  6  feet  deep 
jfrom  the  highway  bridge  at  Patchogue  (4,000  feet  above  the  mouth  of 
the  river)  to  the  6-foot  curve  in  Great  South  Bay,  a  total  length  of  about 
a  mile,  and  to  protect  the  channel  in  the  bay  by  a  dike  or  jetty  on  its 
west  side  1,700  feet  long.  The  plan  also  mentioned  the  possible  neces- 
sity of  a  dike  on  the  east  side,  but  it  was  not  included  in  the  estimates, 
which  were  as  follows: 

Dredging  from  the  bead  of  navigation  at  the  bridge  to  the  6-foot  contour  in 
Great  South  Bay,  the  channel  being  60  feet  wide  and  6  feet  deep,  would 
require  the  removal,  by  scow  measurement,  of  about  60,000  cubic  yards  of 

sand,  at  30  cents  per  cubic  yard $18, 000 

Diking,  1,700  linear  feet,  at  $10  per  linear  foot 17,000 

Superintendence,  contingencies,  etc 5,000 

Total 40,000 

Beginning  of  work  under  this  project  was  approved  by  the  Secretary 
of  War  October  4, 1890,  after  the  first  appropriation  for  the  improve- 
ment had  been  made. 
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dp  to  July  1, 1894,  the  jetty  had  been  built  1,340  feet  long,  terminat- 
ing in  4^  feet  depth  of  watery  the  top  was  1  foot  above  high  water  and 
3  feet  wide.  The  dredged  channel  had  been  extended  to  Gilberts 
Point,  about  1,200  feet  inside  the  mouth  of  the  river,  with  width  of  60 
to  160  feet  and  depth  froin  6  to  12  feet,  some  private  dredging  having 
been  done  to  considerable  depth  to  obtain  material  for  filling  on  marsa 
lands.  The  channel  outside  the  mouth  of  the  river  has  shoaled  some- 
what since  it  was  dredged  in  1890. 

Harbor  lines  for  Patchogiie  Eiver  were  established  by  the  Secretary 
of  War  under  date  of  January  17, 1894. 

A  sketcb  of  Patchogue  Eiver  was  printed  in  the  Annual  Beport  of 
the  Chief  of  Engineers  for  1893,  page  984. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1896. 

By  the  river  and  harbor  act  of  1894  $4,000  was  appropriated  for 
continuing  this  improvement.  It  has  been  decided  to  apply  the  funds 
to  dredging,  to  repair,  and  extend  the  channel,  but  before  a  contract 
for  dredging  can  be  awarded  an  examination  is  necessary  to  determine 
the  most  economical  method  of  disposing  of  the  material.  This  exami- 
nation will  be  made  early  in  the  ensuing  year. 

PRESENT   CONDITION  OF  IMPROVEIHENT. 

The  channel  from  Great  South  Bay  to  the  mouth  of  the  river,  dredged 
50  feet  wide  and  6  feet  deep  in  1891,  has  shoaled  so  that  the  avaUable 
depth  is  now  less  than  5  feet  at  mean  low  water.  Above  the  entrance, 
to  Gilberts  Point,  the  depth  is  ftilly  6  feet  attid  width  from  60  to  150 
feet,  partly  dredged  at  private  expense.  Above  Gilberts  Point  the 
available  depth  to  the  head  of  the  stream  is  3^  ifeet,  though  it  is  con- 
siderably deeper  in  places,  the  result  of  private  dredging. 

The  jetty  is  in  fair  condition;  it  was  damaged  slightly  by  ice  during 
the  winter  of  1892-93,  but  not  s«  as  to  urgently  need  repair. 

PROPOSED   OPERATIONS. 

With  the  funds  now  available  the  dredged  channel  will  be  repaired 
and  extended  up  stream. 

Future  appropriations  should  be  applied  to  completing  the  dredged 
channel  and  extending  the  jetty. 

Appropriations  for  improving  Patchogue  Eiver,  Few  York,  have 
been  made  as  follows : 


Application.  Date.       j  Amount. 

Constrnctinir  jetty  and  dredging Sept.19,1890       $15,000 

*^     '   •  July  13,1892  8,000 

Ang.  17, 1804  1  4.000 


Dredging 


Total. 


27,000 


Patchogae  Riyer  is  in  the  collection  district  of  New  York.  The  nearest  light- 
house is  at  Fire  Island  Inlet,  14  miles  southwest.  The  nearest  work  of  defense  w 
Fort  HalO;  New  Haven  Harbor,  Conn.,  about  35  miles  in  a  direct  line  northward. 
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Money  statement. 

July  1, 1894,  balance  unexpeDded $594.20 

Amoant  appropriated  by  act  ot  August  17, 1894 4. 000. 00 

4,594.20 

June  30,  1895,  amqant  expended  during  fiscal  year 552.50 

July  1,  1895,  balance  unexpended 4, 041. 70 

{Amount  (estimated )  required  for  completion  of  existing  project 13, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1897  13, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  ri¥:er  and 
harbor  acts  of  18iS6  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1894. 

[Tbroagb  courtesy  of  Momeb.  S.  Bailey  &  Sons,  Patchogue,  N.  ¥.] 

Arrivals  and  departures  of  veeeeU, 

[Draft,  4  to 9  feet;  topnage,  8  to  500  tona.] 


Kind  of  Teaaela. 


Steamers 

Sailing  Teasels 
Barges 

Total ... 


Number 

of  roand  I 

trips 


Aggregate 

tonnage  of 

all  trips 


200 
300 
350 


I 


1,450 


60.000 
55.000 
«5«000 


180,000 


Freight  received  and  shipped  hy  water. 


Chief  artioles. 


I--   "^IZ"^ 


Keceipta  (Inmber,  cool,  brick,  stone,  oysters,  and  general  merchandise) 
Shipments  (lumber,  oysters,  etc.) 

Total 


115. 000 
30,000 


$1, 400. 000 
400.000 


145,000  ,      1.800.000 


These  figures  show  an  increase  of  20,000  tons  over  the  amount  of  freight  reported 
for  1893. 

Vessels  built  during  1894,  ranging  from  10  to  75  tons,  about  25.  Vessels  repaired 
during  1894,  ranging  from  8  to  300  tons,  about  100. 

Two  steam  ferry  and  transportation  lines  have  been  established  since  July  1, 1894. 

Number  of  oyster  boats  and  small  vessels  belonging  in  the  harbor,  200  to  350. 

Kumber  of  vessels  using  harbor  for  shelter  or  for  night,  which  could  not  have  used 
it  before  the  improvement,  over  200. 

Amount  of  oysters  taken  during  the  year  by  vessels  belonging  in  the  harbor,  100,000 
to  150,000  bushels. 

The  above  is  mainly  from  estimates,  but  is  stated  to  be  fairly  accurate.  The  ves- 
sels of  9  feet  draft  can  not  come  into  Patchogue  River  without  lightering. 


D25. 
IMPROVEMENT  OP  BROWNS  CREEK,  SAYVILLE.  LONG  ISLAND,  NEW  YORK. 

Browns  Greek  is  a  small  stream  flowing  midway  between  the  villages 
of  SajTviUe  and  Bayport,  near  the  south  shore  of  Long  Island,  and 
emptying  into  Great  South  Bay  about  11  miles  northeast  of  Fire  Island 
Inlet,  ^om  Fire  Island  Inlet  to  the  vicinity  of  Browns  Greek  there  is 
a  rather  crooked  channel  of  8  feet  available  depth.     The  original 
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entrance  to  the  creek  was  crooked,  narrow,  and  shifting.  Its  depth  at 
mean  low  water  was  about  0.4  foot.  In  the  stream  itself  the  low- water 
level  was  from  0.3  to  1.3  feet  higher  than  low  water  in  Great  South  Hay, 
and  the  channel  depth  from  zero  to  3  feet  below  low  water  in  the  bay. 
The  width  of  the  stream  from  the  bay  to  the  highway  bridge,  about 
6,000  feet,  averages  77  feet.  Its  course  lies  through  a  marsh  ^om  one- 
quarter  to  one-half  mile  in  width,  separat-ed  from  the  bay  by  a  low  and 
narrow  beach.  In  its  natural  condition  this  stream  was  not  available 
for  any  purpose  of  navigation. 

The  permanent  population  of  Sayville  is  said  to  be  3,500. 

The  mean  rise  of  tide  in  Great  South  Bay  is  1.1  feet;  at  the  high- 
way bridge,  except  in  dry  seasons,  it  is  scarcely  noticeable. 

PROJECT   OF  IMPROVEMENT. 

In  pursuance  of  the  river  and  harbor  act  of  August  11,  1888,  a  sur- 
vey of  Browns  Creek  was  made,  the  report  on  which  was  printed  in 
House  Ex.  Doc.  No.  22,  Fifty-first  Congress,  first  session;  and  also  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1890,  Part  I,  pages 
669-674.  With  this  report  plans  and  estimates  for  work  were  presented 
as  follows: 

The  object  of  the  desired  improvements  is  to  secare  an  anchorage  ground  or  place 
T^here  the  fishing  boats  can  lie  in  safety  daring  roagh  weather.  This  can  be  accom- 
plished by  widening  and  deepening  the  creek  and  improving  its  mouth.  To  prevent 
the  entrance  from  fiUing  up  by  drift  and  wave  action,  jetties  will  probably  be 
needed  on  both  sides,  certainly  on  the  west  side,  as  the  drift  of  sand  along  the  shore 
is  from  west  to  east.  The  jetties  should  be  of  riprap,  the  top  and  slopes  to  be  of 
stone  weii>;hing  not  less  than  one- fourth  ton,  the  top  to  be  3  feet  wide  and  1  foot 
above  high  water,  with  slopes  of  1  on  1.  The  stone  on  the  top  and  slopes  should  be 
selected  and  carefully  laid,  so  as  to  present  as  smooth  a  surface  as  possible,  to  resist 
the  action  of  the  moving  ice. 

The  cost  of  dredging  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  water 
from  the  6- foot  curve  in  the  bay  up  to  the  first  bend  in  the  creek  (1,850  feet)  is 
estimated  to  be: 

33,000  cubic  yards,  at  30  cents  per  cubic  yard,  the  material  to  be  deposited 
in  the  bay $9,900 

For  a  4-foot  channel  100  feet  wide  above  this  point  to  the  highway  bridge, 
4,680  feet,  86,000  cubic  yards,  at  14  cents  per  cubic  yard,  the  materials  to 
be  placed  on  the  banks 12,040 

Cost  of  west  jetty,  1,600  feet  long,  3,700  cubic  yards  of  riprap,  at  ^.50  per 
cubic  yard 9, 250 

CosD  of  east  jetty,  1,400  feet  long,  3,100  cubic  yards  of  riprap,  at  $2.50  per 
cubic  yard 7,750 

Contingencies 7,060 

Total 46,000 

The  first  work  to  be  done  should  be  the  deepening  at  and  near  the  month,  and 
the  construction  of  jetties,  commencing  at  the  shore  end.  These  works  should  be 
carried  on  simultaneously. 

This  improvement  wonid  not  only  benefit  those  engaged  in  oystering  and  fishing, 
but  would  euable  many  articles  of  commerce  to  be  brought  to  Sayville  by  water, 
instead  of  by  rail,  as  at  present.  A  partial  improvement  would  be  of  great  benefit 
to  small  vessels. 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War  October  4, 1890,  after  the  first  appropriation  for  improv- 
ing Browns  Creek  had  been  made. 

Up  to  July  1, 1894, 492  feet  of  the  west  jetty  and  438  feet  of  the  east 
jetty  had  been  built  to  a  height  of  1  foot  above  mean  high  water  and 
the  dredged  channel  had  been  made  1,893  feet  long,  100  feet  wide,  and 
4  feet  deep  at  mean  low  water. 

A  sketch  of  Browns  Creek  was  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1894,  page  710. 
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OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895. 

The  river  and  harbor  act  of  1894  appropriated  $4,000  "  for  mainte- 
nance "of  this  improvement.  To  determine  what  kind  of  work  is 
necessary  for  maintenance  requires  a  special  examination  of  the  present 
condition  of  the  channel,  which  will  be  made  early  in  the  ensuing  year. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  west  jetty  has  been  made  492  feet  long  and  the  east  jetty  438 
feet  long,  both  with  top  width  of  3  feet  at  height  of  1  foot  above  mean 
high  water.  Since  work  on  them  was  suspended  in  August,  1892,  they 
have  suffered  trifling  damage  from  ice,  but  not  such  as  to  require 
immediate  repair;  they  are  in  fair  condition. 

The  dredged  channel  has  been  made  1,893  feet  long,  100  feet  wide, 
and  4  feet  deep  at  mean  low  water.  About  1,400  feet  of  this  channel 
lies  inside  the  shore  line  and  is  used  freely  for  night  anchorage  by  small 
oyster  boats  owned  and  operated  in  the  vicinity.  Privat.e  canals  have 
been  dredged  into  the  east  bank  of  the  creek  by  the  owners  of  the 
property,  amounting  in  aggregate  to  1,525  linear  feet.  This  additional 
area  is  used  both  for  business  purposes  and  for  anchorage. 

Some  shoaling  in  this  channel  has  been  reported. 

PROPOSED   OPERATIONS. 

The  available  funds  being  specially  appropriated  for  maintenance  of 
the  existing  work,  they  will  be  so  applied  early  during  the  ensuing  year. 

Future  appropriations  will  be  applied  to  maintaining  and  extending 
the  channel  and  to  completing  the  jetties  as  provided  for  in  the  approved 
project. 

Appropriations  for  improving  Browns  Creek  have  been  made  as 
follows: 


Application.  |         Date. 


CoDfltnictiDg  jetties  and  dredging . 

Dre<l«;ing 

Do , 


Total  . 


Sept.  19, 1890 
July  13,  1892 
Aug.  17. 1894 


Amount. 


$12,000 
5.000 
4,000 


21,000 


Browus  Creek  is  in  the  collection  district  of  New  York. 

The  Dearest  liglit- house  is  at  Fire  Island  Inlet,  about  11  miles  southwest. 

The  nearest  works  of  defense  are  the  fortiiications  at  Willets  Point,  New  York, 
about  35  miles  west,  and  Fort  Hale,  New  Haveu  Harbor,  Connecticut,  about  the 
same  distance  northeastwardly. 

Money  statement, 

July  1,  1894,  balance  unexpended $200. 83 

Amount  appropriated  by  act  of  August  17,  1894 4, 000. 00 

4,200.83 
June  30.  1895,  amount  expended  during  fiscal  year 2. 11 

July  1, 1895,  balance  unexpended 4, 198. 72 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  thatcan  beprofitably  expended  in  fiscal  year  ending  June  30, 1897    20, 000. 00 
Submitted  in  compliaDce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sun<lry  civil  act  of  March  3, 1893. 

BNG  95 54 
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COMMERCIAI    STATISTICS  FOR  THE  GALBNDAB  TEAR  1894. 

Draft  of  vessels  using  harbor feet..      2  to  5 

Oyster  boats  and  Hmall  vessels  belonging  in  harbor,  estimated  at 260 

Amount  of  oysters  taken  daring  the  year  by  vessels  belonging  in  harbor  (esti- 
mated about) bashelB..  250,000 

Vessels  (estimated)  using  harbor  for  shelter  or  for  night  which  conld  not  have 

used  it  before  improvement,  over 240 

Largest  number  of  vessels  observed  at  onetime  in  the  harbor:  No  actual 
count  appears  to  have  beeu  made,  but  on  many  occasions  the  harbor  has 
been  filled  with  boats  up  to  its  entire  capacity,  leaving  only  a  passageway 
in  and  out,  and  during  the  past  winter  has  been  in  much  more  general  use 
than  ever  before. 

Vessels  built  during  1894  (ranging  from  4  to  12  tons) 3 

Vessels  repaired  in  1894  (ranging  from5to40  toiis) 60 

One  new  line  of  transportation  has  been  incorporated  to  run  a  ferry  between  Say- 
viUe  and  Fire  Island  Beach. 

LETTER  FROM  MR.   JOSEPH   WOOD,   OP  8AY\^LLE,   N.   Y. 

Sayville,  Long  Island,  N,  Y.,  June  5, 1896, 
Dear  Sir  :  The  for^goin^  statistics  are  the  nearest  approximation  obtainable  from 
reliable  sources.    In  addition,  attention  is  directed  to  the  following : 

5,000  bushels  of  shells  (for  road  pur|)osett)  were  actually  landed  at  Browns  Creek; 
20,000  bushels  of  mussels  (for  fertilizer)  were  landed  on  the  bank  of  this  creek; 
30,000  bushels  of  oysters  were  landed  at  the  creek,  for  culling  and  shipment  by  rail ; 
20  tons  of  edible  fish  for  New  York  markets  were  landed  and  iced  at  this  creek  for 
shipment  by  rail ;  3,000  tons  of  general  freight,  such  as  coal,  brick,  and  lumber,  were 
landed  here.  In  addition  to  oysters  taken  and  above  reported,  a  great  many  thousand 
clams  (reliable  estimate  not  obtainable)  were  taken  during  the  year  by  vessels  belong- 
ing in  this  harbor. 
All  these  figures  are  from  carefdl  estimates  by  well-informed  men. 
Very  respectfally,  yours, 

Joseph  Wood. 
(On  behalf  of  the  Village  Improvement  Society  of  Sayville  and  Bayport.) 


D  26. 


removing  sunken  vessels  or  craft  obstructing  or  endangering 

navigation. 

1.  wreck  of  schooner  clara  e.  simpson,  near  eatons  nsck, 
lone  island  sound,  new  york. 

Engineer  Office,  United  States  Army, 

New  York,  N.  T.,  January  25, 1895. 

General:  I  have  the  honor  to  submit  tho  following  report  upon 
examination  of  a  wreck  in  Long  Island  Sound,  near  Eatons  Neck,  and 
upon  the  removal  of  masts  therefrom.    (File  No.  9535.) 

The  wreck  referred  to  was  the  three-masted  schooner  Olara  E,  Simp- 
son,  owned  by  Thomas  H.  Ryder,  of  Portsmouth,  N.  H.,  net  tonnage 
371.04,  bound  to  New  York  with  a  cargo  of  paving  stones.  It  appears 
that  this  vessel  came  into  collision  with  the  steamer  Dorian  at  11 
o'clock  on  the  night  of  Tuesday,  December  4,  1894,  and  was  sunk  in 
Lon^  Island  Sound,  about  2  miles  north  from  Huntington  light-house, 
on  Eatons  Neck. 

The  wreck  was  first  reported  to  nie  December  18, 1894.  The  location 
of  the  wreck  was  in  the  direct  line  of  sailmg  of  several  of  the  largex 
passenger  steamers  running  through  Long  Island  Sound,  and  she  was 
considered  a  source  of  danger  tA)  those  boats.  As  the  reports  stated 
that  her  mastheads  were  just  awash,  it  seemed  that  she  must  be  lying 
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in  water  of  at  least  75  feet  depth,  and  that  removal  of  the  masts  would 
remove  every  obstruction  which  passing  vessels  could  strike.  I  reported 
these  facts  to  the  Chief  of  Engineers  December  20, 1894,  and  upon  my 
recommendation  an  allotment  of  $300  was  made  from  the  permanent 
indefinite  appropriation  for  removsd  of  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation — act  of  June  14, 1880 — to  pay  the  ex- 
penses of  examination  and,  if  found  practicable  at  the  same  time,  of 
removing  the  parts  of  the  wreck  which  were  dangerous  to  vessels. 

The  locality  being  very  exxK)sed  and  about  2  miles  distant  from  the 
nearest  shore,  comparatively  still  and  clear  weather  was  necessary  tor 
finding  and  examining  this  wreck^  and  the  work  was  considerably 
delayed  to  await  suitable  weather.  Finally,  on  January  17  and  18,  a 
fairly  favorable  opportunity  presented,  and  the  wreck  was  thoroughly 
examined.  The  masts  were  readily  found,  but  all  that  remained  were 
one  large  spar  floating  heel  up,  the  top  being  held  down  by  the  rigging 
attached  to  the  crosstrees,  and  one  topmast  detached  from  its  mast  but 
held  down  by  wire  rigging.  The  place  was  thoroughly  dragged,  using 
a  weighted  rope  sunk  to  25  feet  depth;  and  again,  on  the  18th  of  Jan- 
uary, using  a  grappling  iron  at  30  feet  depth,  but  no  other  obstructions 
could  be  found.  By  the  use  of  four  charges  of  dynamite,  about  10 
pounds  each,  these  spars  were  separated  from  the  rigging  and  blown  to 
comparatively  small  pieces,  after  which  the  rigging  sank  and  nothing 
remained  at  a  less  depth  than  25  feet,  or  probably  less  than  75  feet. 
Twenty-five  feet  was  the  depth  sought,  because  a  shoal  puts  out  from 
Eaton's  Neck  which  in  the  immediate  vicinity  has  depths  of  scant  20 
feet,  and  such  vessels  as  pass  through  Long  Island  Sound  with  over  18 
feet  depth  (which  are  very  few)  are  compelled  to  take  a  course  farther 
northward. 

On  the  afternoon  of  the  17th  the  water  became  too  rough  for  further 
operations,  which  necessitated  delay  until  the  18th  for  final  completion 
of  the  work. 

The  examination  was  made  and  daring  its  progress  all  parts  of  the 
wreck  above  25  feet  below  ordinary  low-water  level  were  removed  at 
but  slightly  greater  cost  than  for  the  examination  alone.  The  total 
cost  of  this  work  was  $111.90. 

Very  respectflilly,  your  obedient  servant, 

Henby  M.  Bobebt, 
Lieut.  Col.^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineersj  U.  S.  A. 


2.  WBEOK  OP  SCHOONER  OEO.  HOTCHEISS  IN  IVEW  HAVEN  HABBOB, 

CONNECTICUT. 

This  is  an  old  wreck,  originally  belonging  to  Mr.  G«orge  Hotchkiss, 
of  New  Haven,  Gonn^  who  many  years  ago  brought  her  into  the  upper 
part  of  New  Haven  Harbor,  on  flats  opposite  Messrs.  Halstead  &  Har- 
mount's  lumber  wharf,  and  there  abandoned  her.  Messrs.  Halstead  & 
Harmount  then  removed  her  away  from  their  front  to  flats  now  owned 
by  the  Btarin  Transportation  Gompany.  These  flats  were  inside  the 
city  harbor  lines.  In  1893  Mr.  Starin  wished  to  extend  his  dock,  and 
as  Mr.  Hotchkiss,  the  owner  of  the  wreck,  refused  to  remove  her,  Mr. 
Starin  placed  her  where  she  now  lies,  southwest  of  Long  Wharf  and 
outside  the  harbor  lines. 


Digitized  by 


Google 


852         REPORT  OP  THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

The  harbor  commissioners  of  New  Haven  made  complaint  about  tbis 
wreck  April  23, 1894,  but  requested  that  action  be  deferred  until  the 
city  harbor  lines  were  established  and  confirmed  by  action  of  the  Sec- 
retary of  War,  which  action  was  taken  I^ovember  17, 18d4.  Mr.  Starin 
was  informed  of  the  facts  and  replied  that  be  had  originally  wished  to 
blow  the  wreck  up,  but  had  been  informed  that  he  had  no  legal  right 
to  do  so,  and  further  stated  that  he  was  still  prepared  to  destroy  her  if 
he  could  get  authority  to  do  so.  The  complaint  and  Mr.  Starin's  prop- 
osition were  forwarded  to  the  Chief  of  Engineers  January  16, 1895.  By 
action  of  the  Secretary  of  War,  dated  January  19, 1896,  the  vessel  was 
declared  a  derelict  and  Mr.  Starin  was  authorized  to  destroy  her.  He 
made  preparations  to  do  so  in  the  winter,  but  was  prevented  by  severe 
weather  and  ice,  and  the  wreck  is  not  yet  removed.  Mr.  Starin  states, 
however,  that  he  intends  to  destroy  it  early  in  the  ensuing  year. 


3.  WRECK  OF  THE  BARK  HOPPET,  WITH  TWO  CANAL  BOATS  ALONG- 
SIDE, IN  MANHASSET  BAY,  LONG  ISLAND,  NEW  YORK. 

These  hulks  were  brought  into  Manhasset  Bay  several  years  ago,  the 
intent  being  (as  stated)  to  remove  them  elsewhere  and  break  them  up; 
but  they  were  left  there  until  they  became  so  decayed  and  waterlogged 
that  they  were  not  worth  removing.  In  their  present  condition  they 
are  more  or  less  of  a  menace  to  navigation,  though  partly  visible  even 
at  high  water,  and  they  are  very  liable  to  cause  the  formation  of  a  shoal, 
which  would  interfere  with  navigation  even  more  than  the  wrecks  them- 
selves.   It  is  represented  that  such  a  shoal  is  already  forming. 

Complaint  against  this  wreck  was  made  by  the  supervisor  of  the  town 
of  North  Hempstead,  which  was  forwarded  to  the  Chief  of  Engineers 
April  8,  1895.  An  examination  of  the  wrecks  was  authoriz^  and 
made;  subsequently  the  sum  of  t750  was  allotted  for  their  removal. 
After  duly  advertising,  proposals  for  doing  the  work  were  opened  June 
12, 1895,  and  the  lowest  offer,  made  by  Mr.  M.  H.  Gregory,  of  Great 
Neck,  N.  Y.,  was  accepted,  for  entirely  removing  the  t&ee  hulks  for 
the  sum  of  $590.    Work  is  now  in  progress. 


No. 
1 


Name  and  address  of  bidder. 


TowDsend  &.  Johnston,  Somers  Point.  N.  J 

2  Chaa.  Sniedley,  128  Kemble  Building,  New  York  City , 

3  Chapman  Derrick  and  Wrecking  Co..  70  South  street.  New  York  City.. 

4  Wm.  R.  Plyer,  Great  Neck,  Long  Island , 

5  M.  H.  Gregory,  Great  Neck,  Long  Island 


Price  bid. 


$2,750 

80G 

1.113 

630 

*S90 


*  Lowest  bid;  accepted;  work  in  progress. 
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Abstract  of  proposals  for  removing  wrecks  in  Manhasset  Bay,  Long  Island,  New  York,  i 

received  in  response  to  public  notice  of  ten  days,  dated  May  S9, 1S96,  and  opened  June  IS,  \ 

lS9o,  by  Col.  JET.  M,  Robert^  Corps  of  Engineers.  ' 

[Amount  available  for  work,  aboat  $700.] 
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PRELIMINARY  EXAMINATION  OF  HARBOR  OF  WEST  HAVEN  AND  OF 
WEST  RIVER  FROM  THE  STEAM  RAILROAD  CROSSING  TO  THE  MAIN 
CHANNEL  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

[Printed  in  House  Ex.  Doo.  No.  27,  Fifty-third  Congrees,  third  seesion.] 

Office  op  the  Chief  op  Engineers, 

United  Statbs  Army, 
WdshingtQUj  J).  C,  December  1^  1894. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  November  8,  1894,  by  Lieut.  CoL  Henry  M.  Kobert,  Corps  of 
Engineers,  giving  results  of  preliminary  examination  of  harbor  of  West 
Haven,  Conn.,  and  West  River  "from  the  steam  railroad  crossing  to 
the  main  channel  of  New  Haven  Harbor,"  made  to  comply  with  provi- 
sions of  the  river  and  harbor  act  of  August  17, 1894. 

I  concur  in  the  opinion  of  Colonel  Eobert  that  this  locality  is  worthy 
of  improvement  by  the  General  Government. 

No  survey  is  necessary  at  this  time,  the  results  of  one  made  in  1875, 
with  the  observations  made  on  this  preliminary  examination,  affording 
sufficient  data  for  the  preparation  of  plan  and  estimate  for  this  improve- 
ment. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.j  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  op  lieut.  ool.  h.  m.  robert,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

New  Yorlc^  N.  Y.,  November  8,  mj4. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  the  harbor  of  West  Haven,  and  West  River 
from  the  steam  railroad  crossing  to  the  main  channel  of  New  Haven 
Harbor,  Connecticut,  made  in  pursuance  of  the  river  and  harbor  act  of 
August  17, 1894. 

West  Haven  Harbor  is  a  bay  on  the  west  side  of  New  Haven  Harbor, 
Connecticut,  extending  about  a  mile  westward  and  being  about  a  mile 
long,  north  and  south.  West  River  is  a  stream  about  15  miles  long, 
emptying  into  the  harbor  from  the  north.  In  the  lower  part  of  its  course 
it  is  a  tidal  stream  of,  say,  100  to  200  feet  width,  following  a  rather 
crooked  course  through  a  wide  salt  marsh.  Kimberly  avenue,  the  most 
important  highway  between  New  Haven  and  West  Haven,  crosses  the 
head  of  West  Haven  Harbor  at  the  mouth  of  West  River.  Over  the 
marsh  the  road  is  built  upon  a  solidly  filled  causeway,  and  over  the 
channel  of  the  stream  it  is  a  pile  bridge  300  feet  long. 

An  electric  railway  crosses  the  bridge,  which  has  no  draw,  but  has 
an  open  span  of  24  feet  clear  width,  with  clear  height  of  about  5  feet 
above  mean  high  water. 

The  steam  railroad  bridge  referred  to  in  the  act  is  the  bridge  of  the 
New  York,  New  Haven  and  Hartford  Railroad,  which  crosses  the  marsh 
and  West  River  on  a  trestle,  about  2,000  feet  above  the  Kimberly  Ave- 
nue Bridge,  and  which  is  without  a  draw. 

The  channel  of  the  harbor  below  the  Kimberly  Avenue  Bridge  is  nar- 
row and  crooked,  with  an  available  depth  of  scant  3  feet  at  mean  low 
water,  with  broad  tiats  on  one  or  both  sides.     Between  this  bridge  and 
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the  railroad  bridge  the  available  depth  is  about  the  same.    The  mean 
rise  of  tide  is  6  feet. 

Tlie  river  and  harbor  act  of  1875  directed  a  survey  of  the  channei  of 
West  Haven  Harbor,  which  was  made  and  platted  in  the  fall  of  that 
year.  This  survey  extended  only  to  the  Kimberly  Avenue  Bridge.  The 
report  on  the  survey  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1876,  Part  1,  page  233.  At  that  time  the  improvement 
desired  was  to  make  the  channel  6  feet  deep  at  mean  low  water,  and 
the  cost  of  dredging  such  a  channel,  with  a  width  of  60  feet,  was  esti- 
mated a  t  $  1 1 ,340.  The  population  of  West  Haven  then  was  about  3,000, 
and  t'he  local  traflBc  in  lumber,  coal,  and  shipbuilding  which  would  be 
benefited  by  such  an  improvement  was  estimated  to  amount  to  $100,000 
per  year. 

The  depths  in  the  harbor  have  not  changed  in  any  essential  respect 
since  1875. 

The  improvement  now  desired  is  to  open  up  a  navigable  channel  to 
the  railroad  bridge,  as  a  benefit  to  the  local  industries,  such  jas  con- 
templated in  1875,  and  further  to  enable  manufactories  (some  already 
established  below  the  railroad  and  others  contemplated)  to  bring  ia 
their  raw  materials  and  supplies  without  delay  and  without  lighterinjj. 
This  location  for  a  short  distance  below  the  railroad  and  on  either  side 
of  the  channel  possesses  peculiar  advantages  for  manufacturing,  ia 
that  it  has  convenient  access  by  rail  for  the  shipping  of  manufactured 
products  and  has  water  approaches  for  the  bringing  of  heavy  supj>lies, 
which  are  now  partially  utilized  and  are  capable  of  great  improvement 
at  a  moderate  cost  These  combined  advantages,  which  are  so  neces- 
sary to  success  in  the  competition  of  modern  times,  are  found  in  very 
few  places  about  New  Haven  and  in  no  places  not  already  occupied. 
The  desired  improvement  should  be  looked  upon  as  in  the  interest  of 
New  llaveu  as  well  as  of  West  Haven. 

The  commerce  of  West  Haven  Harbor  and  West  River  at  present 
aggregates  over  33,000  tons  per  year,  roughly  estimated  to  be  worth 
$350,000.  It  consists,  in  the  main,  of  coal,  lumber  and  building  mate- 
rials, fertilizers,  and  fire  clay.  In  addition  to  this  there  is  a  ship- 
building firm  which  has  been  located  on  the  harbor  for  thirteen  years 
past,  and  during  that  time  has  built  wooden  vessels  aggregating  20,000 
hms  and  drawing  unloaded  when  launched  from  7  to  10  feet. 

The  business  is  carried  on  at  five  wharves,  the  uppermost  being  just 
below  the  railroad  and  the  lowest  being  a  little  over  a  quarter  of  a  mile 
below  Kimberly  avenue.  All  this  business  is  carried  on  at  a  disadvan- 
tage, as  vessels  can  enter  the  harbor  only  at  high  tide  and  even  then 
with  limited  draft.  It  is  claimed  that  the  commerce  is  increasing  every 
year  from  sheer  force  of  necessity,  notwithstanding  the  lack  of  accom- 
modation, because  there  is  no  other  available  water  front  where  it  could 
be  done. 

In  my  opinion  West  Haven  Harbor,  including  West  River  up  to  the 
steam  railroad  bridge,  is  worthy  of  improvement  by  the  General  Gov- 
ernment. No  survey  is  necessary;  the  map  of  the  survey  of  1875,  with 
the  observations  made  on  the  preliminary  examination,  afibrda  suffi- 
cient data  for  preparing  a  plan  and  estimate  for  the  improvement. 

Appended  are  extracts  from  letters  bearing  upon  the  importanceof 
the  desired  work. 

Very  respectfully,  your  obedient  servant,  "^ 

Henry  M.  Robert, 
Lieut  CoL,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  iS'.  A. 
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[Extract  from  letter  of  Mr.  Henry  Sutton,  of  West  Ilaveo   Conn.,  dated  August  27,  1894  ] 
»  »  *  •  •  .  *^ 

My  indastry  consists  of  a  shipyard  located  on  said  river  about  1,000  feet  below 
the  bridge  known  as  the  Kimberly  Avenue  Bridge,  which  connects  West  Haven  with 
New  Haven,  consisting  of  about  700  feet  on  the  water  front,  with  buildings  and  suit- 
able outfit  thereon  to  conduct  a  shipyard.  I  have  had  a  continuous  lease  of  this 
yard  for  thepafit  thirteen  years,  have  built  and  launched  wooden  vessels  represent- 
ing over  20,000  tons,  with  a  draft  of  water  from  7  to  10  feet  (light).  In  order  to 
successfully  launch  and  float  these  vessels  to  New  Haven  Harbor  channel  it  ia 
necessary  to  launch  on  the  highest  course  of  tides,  which  then  only  gives  us  about 
8  feet  of  water  and  a  very  narrow  and  crooked  channel.  We  have  been  frequently 
detained  from  one  to  two  weeks  getting  out  to  deep  water,  with  the  aid  of  powerful 
tugs  at  considerable  expense  and  damaee  to  my  vessels.  This  at  present  is  the 
situation,  and  I  sincerely  believe  that  if  the  appropriation  asked  for  is  granted  I 
could  more  than  double  my  industry  alone.  It  would  also  increase  the  business  of 
others  that  are  now  located,  and  encouraee  new  enterprises  which  are  now  consid- 
ering the  advisability  of  locating  in  this  locality. 


[Extract  from  letter  of  Mr.  H.  M.  Howard,  of  New  Haven,  Coon.,  dated  Angiist  27,  1804.] 

♦  «  •  »  *.  *  # 

On  W^est  River,  between  Kimberly  avenue  and  the  line  of  the  New  York,  New 
Haven  and  Hartford  Railroad  Company's  bridges,  I  own  about  1,000  feet  of  land 
bordering  on  the  channel.  Should  a  drawbridge  be  built  over  this  main  channel  at 
Kimberly  avenue  and  a  waterway  from  10  to  12  feet  be  made  from  the  railroad  to  the 
main  channel  of  New  Haven  Harbor,  this  property  spoken  of  could  and  would  be 
made  very  valuable  for  wharf  porpoaes,  and  would  not  only  have  water,  but  railroad 
connection  also. 

In  the  present  condition  of  the  channel  boats  drawing  9  feet  of  water  can  ^et 
up  the  river  at  mean  high  tide.  Very  lately  a  corporation  of  first-class  financial 
standing  were  desirous  to  locate  on  this  property,  and  I  have  every  reason  to  believe 
that  they  would  have  done  so  if  there  had  been  sufficient  depth  of  water  for  their 
boats.     *     •    * 

Beyond  the  reasons  for  wishing  the  improvements  named,  I  will  say  a  large  section 
of  the  western  part  of  the  city  of  New  Haven  can  be  more  conveniently  and  cheaply 
reached  with  coal,  lumber,  etc.,  from  West  River  Channel  than  from  any  other  water 
front. 


[Extract  from  letter  of  the  treasurer  of  The  E.  A.  Chatfleld  Company,  of  New  Haven,  Conn.,  dated 

Aognst  27,  1894.] 

This  channel  and  West  Haven  Harbor,  as  far  as  the  bridge  at  Kimberly  avenue, 
have  been  used  extensively  for  some  time  past,  and  the  channel  for  its  entire  len^h 
up  to  the  railroad  bridge  has  been  used  for  the  last  two  years  by  boats  carrying 
goods  to  the  dock  of  The  £.  A.  Chatfield  Company,  which  company  I  represent. 

»  «  »  «  *  »  « 

All  the  (six)  firms  mentioned  have  docks  or  yards  below  the  Kimberly  Avenue 
Bridge.  Above  the  bridge  the  only  dock  where  material  is  landed  is  that  of  The 
K.  A.  Chatfleld  Company,  whose  tonnage  is  now  upward  of  5,000  tons.  The  prospects 
for  more  business  at  West  Haven  Harbor,  and  especially  for  that  portion  between 
Kimberly  Avenue  Bridge  and  the  railroad  bridge,  are  good,  for  the  reason  that  the 
railroad  corporations  have  bought  or  control  nearly  all  the  docks  having  good  water 
facilities,  and  people  wishing  to  put  factories,  lumber  yards,  coal  yards,  etc.,  at  the 
water's  edge  will  be  forced  to  seek  the  West  Haven  Channel  in  order  to  find  a  place, 
and  that  part  of  the  channel  lying  between  the  two  bridges  named  seems  to  me  to  be 
the  part  most  liable  to  be  utilized  at  an  early  day,  because  of  the  fact  that  firms 
building  docks  or  having  factories  alongside  or  near  this  channel  can  also  have  rail- 
road facilities. 

Should  any  dredging  be  done  in  the  part  of  the  channel  near  the  two  bridges 
spoken  of,  the  materiiU  would  be  of  greater  value  for  filling  in  land  that  could  he 
occupied  for  dock  room.    In  a  few  months  a  plant  for  supplying  electric  lights  \^^ 
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West  Haven  will  probably  be  either  built  near  or  added  to  the  power  plant  of  the 
Winchester  Avenue  Railroad  Company,  and  which,  if  done,  would  increase  the  coal 
tonnage  materially. 

The  electric  roads  about  New  Haven  and  West  Haven  are  increasing  their  mileage 
very*  fast,  and  there  is  no  place  as  well  situated  for  a  power  plant  as  the  land  border- 
ing on  West  Haven  Channel,  and  it  will  soon  be  necessary  to  either  increase  the 
present  plant  now  located  on  this  channel,  or  build  a  new  power  station. 

Mr.  L.  Sanderson,  of  this  city,  is  contemplatingbuilding  a  factory  on  the  west  side 
of  West  River  Channel  near  the  New  York,  New  Haven  and  Hartford  Railroad  Com- 
pany's line,  and  has  purchased  property  costing  about  $10,000  for  a  factory  site, 
and  if  a  drawbridge  is  erected  at  Kimberly  avenue  will  expend  several  thousand  dol- 
lars in  building  docks,  storehouses,  etc.  The  amount  of  goods  he  would  land  at  West 
Rivei:  Dock  would  be  about  12,000  tons  per  year. 

Land  can  be  bought  at  a  reasonable  price  along  West  River  Channel  on  both  sides, 
and  as  dock  property  that  has  railroad  and  water  facilities  in  New  Haven  is  very 
scarce  indeed,  and  the  price  so  hi^h  that  it  is  almost  prohibitory,  all  persons  want- 
ing rail  and  water  connections  will  be  forced  to  use  West  River  docKS  in  order  to 
get  freight  by  water,  or  ship  by  rail  or  water  at  reasonable  prices.  Should  the 
channel  of  West  River  be  dredged  and  a  drawbridge  erected  at  Kimberly  avenue, 
The  E.  A.  Chatfield  Company  would  increase  the  amount  of  goods  landed  at  their 
dock  to  12,000  tons  per  year. 

At  present  New  Haven  business  firms  are  foremost  in  taking  advantage  of  this 
waterway,  as  they  can  not  carry  on  business  enterprises,  purchase  or  lease  dock 
room  at  existing  wharves  in  New  Haven  profitably.  Witn  a  channel  of  the  depth 
spoken  of  steamboats  with  excursion  passengers  could  and  probably  would  land 
alongside  Kimberly  avenue,  and  connect  with  the  electric  railroad  cars  to  Savin  Rock 
and  other  shore  resorts  which  are  visited  daily  in  the  summer  season  by  thousands 
of  people.  At  present  the  route  from  dock  to  shore  is  over  two  lines  of  road  and  is 
long,  tedious,  and  dangerous,  the  passengers  having  to  cross  the  tracks  of  a  steam 
road  at  a  busy  grade  crossing. 


D28. 
PRELIMINARY  EXAMINATION  OF  BLACK  ROCK  HARBOR,  CONNECTICUT. 

[Printed  in  Hoose  Ex.  Doo.  No.  46,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtouy  D.  (7.,  December  i,  1894. 
Sir  :  I  have  the  honor  to  submit  herewith  a  copy  of  rei)ort  of  Octo- 
ber 3, 1894,  by  Lieut.  Col.  H.  M.  Eobert,  Corps  of  Engiueers,  of  the 
results  of  a  preliminary  examination  of  Black  Bock  Harbor,  Connec- 
ticut, made  to  comply  with  requirements  of  the  river  and  harbor  act 
of  August  17, 1894. 

It  is  the  opinion  of  Colonel  Eobert,  concurred  in  by  this  oflBce,  that 
Black  Rock  Harbor  is  worthy  of  improvement  by  the  General  Govern- 
ment so  far  as  relates  to  deepening,  widening,  extending,  and  protect- 
ing the  existing  channel. 

Ko  further  survey  is  necessary  to  prepare  plan  and  estimate  for 
improvement  of  this  locality. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

Hon.  D.  S.  Lamont, 

Secretary  of  ^^ar. 
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Engineer  Office,  United  States  Army, 

New  TarJc^  N.  J.,  October  3, 1894. 

General  :  I  have  the  honor  to  submit  the  following  report  upon 
preliminary  examination  of  Black  Eock  Harbor,  Connecticut,  made  in 
I)ursuance  of  the  river  and  harbor  act  of  August  17, 1894. 

Black  Eock  Harbor  includes  a  lower  harbor  about  1^  miles  long,  from 
northeast  to  southwest,  and  about  a  half  mile  wide  at  the  widest,  and  an 
u))per  harbor  consisting  mainly  of  two  tidal  inlets,  the  easterly  one 
called  Cedar  Creek  and  the  westerly  one  called  Burr  Creek.  The  outer 
harbor  is  sheltered  on  the  north  and  west  by  the  mainland,  on  the  south- 
east by  Fayerweather  Island  and  a  breakwater  connecting  it  with  the 
shore,  and  on  the  southwest  it  is  partially  sheltered  by  Fairfield  Bar, 
a  sand  bar  over  a  mile  long  and  about  awash  at  half  tide.  The  lower 
part  of  the  harbor  is  exposed  to  the  southeast. 

That  part  of  the  harbor  which  is  sheltered  by  Fayerweather  Island 
has  depths  of  from  6  to  9  feet,  and  was  formerly  much  used  as  a  harbor 
of  refuge  for  vessels  overtaken  by  storms,  but  the  depth  is  not  sufficient 
for  the  deeper  vessels  now  generally  in  use.  The  natural  depth  in  Cedar 
Creek  was  from  2  to  4  feet  at  mean  low  water,  and  in  Burr  Creek  but  1 
foot  or  less. 

IMPROVEMENTS  BY  THE  UNITED  STATES. 

Between  1836  and  1838  $21,500  was  expended  in  building  a  sea  wall 
across  a  breach  in  Fayerweather  Island  to  preserve  the  light-house  res- 
ervation at  the  south  end  of  the  island,  and  to  prevent  shoaling  in  the 
anchorage  ground. 

The  river  and  harbor  act  of  1882  ordered  a  survey  of  Black  Eock 
Harbor,  which  was  made  in  1883,  and  a  project  for  improvement  was 
submitted,  providing  for  construction  of  a  breakwater  to  connect  Fayer- 
weather Island  with  the  mainland  to  the  northeast^  and  for  dredging  a 
channel  6  feet  deep  at  mean  low  water  and  80  feet  wide  through  the 
harbor  and  up  Cedar  Creek,  at  an  estimated  cost  of  $80,000.  Work 
under  this  project  was  begun  in  1885,  and  the  project  was  completed 
in  January,  1894,  after  $40,000  had  been  appropriated  by  Congress  and 
expended  upon  the  work.  The  breakwater  was  made  2,744  feet  longin 
1885,  with  the  top  slightly  above  high- water  level;  it  answered  the  pur- 
pose of  protecting  the  inside  channel  and  the  further  enlargement  pro- 
vided in  the  project  was  unnecessary.  The  channel  was  made  the  full 
depth  and  width  provided  for,  with  much  increased  dimensions  in  places, 
due  to  private  dredging. 

The  river  and  harbor  act  of  1888  directed  a  preliminary  examination 
of  "Black  Bock  Harbor,  for  breakwater  to  Penfield  Beef  and  south 
from  Fayerweather  Island."  The  examination  was  made  and  report  on 
the  same,  dated  October  30, 1888,  was  transmitted  to  the  Chief  of  Engi- 
neers, and  was  printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1889,  page  741 .  That  report  stated  that  the  harbor  was,  in  the  opinion 
of  the  officer  in  charge,  worthy  of  improvement;  that  no  survey  was 
needed,  as  the  recent  Coast  Survey  chart  aftbrded  all  necessary  infor- 
mation, and  that  the  estimated  cost  of  a  sufficient  harbor  of  refuge 
would  be  about  $157,000.    The  project  has  not  been  adopted. 

PRESENT  CONDITION  OF  THE  HARBOR. 

Black  Kock  Harbor  now  has  a  depth  of  12  feet  at  mean  low  tide  at 
the  south  eud  of  Fayerweather  Island,  decreasing  to  6  feet,  which 
depth  with  a  width  of  about  80  feet  can  be  carried  up  Cedar  Creek  to 
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the  head  of  the  harbor;  a  greater  depth  has  been  made  at  places  by 
private  work,  but  it  is  not  continuous.  In  Burr  Greek  the  channel  is 
practically  bare  at  low  tide. 

The  old  sea  wall  on  Fayerweather  Island,  which  was  considerably 
injured  by  storms  in  1893  and  1894,  was  partly  repaired  in  the  winter 
of  1893-94,  under  an  allotment  from  the  appropriation  for  examinations, 
surveys,  and  contingencies  of  rivers  and  harbors;  it  is  to  be  further 
rei)aired  under  the  appropriation  of  1894  for  improving  Black  Bock 
Harbor,  but  additional  repairs  will  probably  be  needed  from  time  to 
time  to  maintain  the  structure. 

The  breakwater  connecting  Fayerweather  Island  with  the  mainland 
on  the  north  is  in  good  condition. 

NATURE  OF  IMPROVEMENT  NOW  DESIRED. 

This  preliminary  examination,  as  I  understand,  was  asked  for  in  order 
to  present  before  Congress  the  importance  of  a  fiirther  improvement  in 
extension  of  the  project  adopted  in  1884  and  completed  in  1894.  The 
completion  of  this  project  gave  a  depth  of  6  feet  at  mean  low  water  in 
a  narrow  channel  to  the  head  of  Cedar  Creek.  The  depth  and  width 
were  in  1884  believed  to  be  sufficient  for  the  then  existing  commerce, 
but  they  are  found  to  be  inadequate  to  the  present  commerce,  and  an 
increase  in  depth  and  width  is  desired,  as  is  also  an  extension  of  the 
channel  up  Burr  Creek,  the  west  branch  of  the  harbor. 
•  It  is  also  desired  that  the  lower  part  of  the  harbor  be  protected  from 
the  south  and  southwest  by  a  breakwater  along  Fairfield  Bar  and  by 
one  in  extension  of  Fayerweather  Island. 

PRESENT  AND  PROSPECTIVE  COMMERCE. 

The  commerce  of  Black  Eock  Harbor  for  several  years  past  has  been 
given  in  the  annual  reports  of  the  Chief  of  Engineers  upon  the  improve- 
ments in  progress. 

The  following  table  shows  the  gradual  increase  of  harbor  commerce 
from  the  beginning  of  the  improvements  just  completed  to  the  present 
time: 


Freight  by  water. 

Vessels  carrying  freight. 

Numbrr 
of  vensvls 

enteiwi 
harborfor 

refttge 
only. 

Year. 

Tons. 

Estimated 
value. 

Num- 
ber. 

Draft. 

Tonnage. 

1884*   , ,,, , 

Feet.   1     Ton$.    1 

1885 

1 18. 000 
23,500 

1 

1886       

18^7  * 

1S<»8              ..         .           

27.500 
31,365 
42.068 
58,983 
52.453 
54,575 

1 

18rt)        ..                    

$233,090 
389.485 
458,620 
377, 093 
160.035 

582 
444 

495 

482 
208 

6-11 
6-12 

2,030 

1890            

EH-ASa 

2,5<'0 

1891  1 

6-12  <      60-460 
&-12  I      50-456 
6-12  !      9S-3S0 

2.800 

1892 

2,100 

1893     ^.... 

i^) 

"  Nearly  all  hauled  from  Bridgeport, 
t  About. 


!  No  record  received. 
§  Not  reported. 


The  decline  in  amounts  and  values  since  1S91  is  said  to  be  due  to  the  general  busi- 
ness depression. 

These  freights  consist  mainly  of  coal,  iron,  sand,  and  Inmber,  witli 
varying  amounts  of  miscellaneous  articles.  The  figures  are  neiirly  all 
from  records  kept  by  the  harbor  master  of  Bridgeport    The  vessels 
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employed  were  up  to  as  great  as  12  feet  draft  and  ^06  tous  tonnage; 
the  draft  is  tbe  maximum  now  available  Bt  mean  high  water. 

The  conditions  at  this  locality  are  Vety  favorable  for  the  large  class 
of  manufactories  using  considerable  quantities  of  coal  and  heavy 
materials,  which  can  only  be  received  economically  by  water.  The 
New  York  and  New  Haven  Railroad's  main  line  passes  only  a  few  feet 
from  the  head  of  navigation  on  Cedar  Creek,  and  a  switch  runs  down 
the  shore  of  the  harbor.  The  proximity  of  rail  and  water  routes  avoids 
hauling  by  teams,  which  is  a  prohibitive  expense  in  many  manufactur- 
ing lines.  The  interests  concerned  are  mainly  the  interests  of  the  city 
of  Bridgeport,  which  include  Black  Eock  within  its  limits.  The  avail-* 
able  water  front  of  Bridgeport  harbor  proper  is  now  almost  monopo- 
lized by  the  railroad  and  steamboat  companies,  and  with  exception  of 
a  similar  locality  on  the  east  side  of  Bridgeport  harbor,  there  is  no 
place  in  the  vicinity  which  offers  the  necessary  facilities  for  receiving 
materials  and  shipping  manufactured  products. 

It  is  represented  that  the  business  of  this  section  is  now  increasing 
and  will  continue  to  do  so.  Four  new  establishments  are  now  being 
opened  upon  the  line  of  the  channel  already  dredged,  as  follows :  An 
asphalt  company,  works  in  process  of  construction;  a  coal  yard,  docks 
being  built;  a  lumber  yard,  just  about  to  open;  and  a  chemical  works, 
nearly  completed. 

In  regard  to  the  breakwaters  upon  Fairfield  Bar,  and  in  extension 
of  Fayerweather  Island,  no  statistics  have  been  presented  to  show  the 
amount  of  commerce  to  be  benefited  by  it.  The  advantage  to  local 
commerce  would  not  be  very  great,  the  shelter  afforded  being  only 
from  storms  from  south  to  southwest,  in  which  case  vessels  could  easily 
run  up  the  harbor  to  a  secure  place.  As  a  harbor  of  refogefor  general 
commerce  of  Long  Island  Sound  the  place  has  some  advantages,  bat 
the  construction  of  a  suitable  harbor  would  be  attended  with  very 
large  expense;  and,  in  my  judgment,  the  establishment  of  new  harbors 
of  refuge  should  be  considered  under  a  general  plan  for  such  harbors 
as  are  needed  on  the  entire  sound,  so  that  the  relative  convenience 
and  expense  of  different  localities  could  be  compared. 

CONCLUSION. 

From  the  facts  stated  above,  it  is  my  opinion  that  Black  Kock  Har- 
bor, Connecticut,  is  worthy  of  improvement  by  the  General  Govern- 
ment, so  far  as  relates  to  deepening,  widening,  extending,  and  protect- 
ing the  existing  channel. 

For  the  purpose  of  preparing  plans  for  work  and  estimates  of  cost, 
the  maps  of  surveys  and  observations  made  during  the  progress  of  the 
completed  improvement  are  sufficient,  and  no  survey  is  required. 

Appended  is  a  copy  of  a  letter  received  from  several  interested  par- 
ties relating  to  this  matter. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Eobbbt, 
lAeut  CoLy  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineers,  Cf,  S,  A. 


LETTER  FROM  THE  PRESIDENT  OP  THE  BRIDGEPORT  BOARD  OF  TRADE  AND  OTHERS, 
RECEIVED  SEPTEMBER  7,  1894. 

Dear  Sir:  When  you  were  here  the  other  day  making  a  survey  of  Black  Rock 
Harbor,  properly  oalled  West  Bridgeport,  you  seemed  anxious  to  know  what  would 
be  the  benent  of  the  Qoverument  taking  this  step  in  further  improvements. 
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We  would  Bav  that  when  we  appeared  before  the  committee  at  Washington,  on 
April  4,  1884,  for  our  first  project,  there  was  simply  no  commerce  done  on  this 
stream.  Our  first  report  to  you  of  the  statistics  given  for  this  locality  on  August  1, 
1884,  was  7,882  tons  of  coal,  900  tons  of  miscellaneous  freight,  and  5,500  feet  of  lum- 
ber, amounting  to  $50,353.  Now,  when  you  take  into  consideration  our  last  report 
to  you  before  tnis  depression  which  was  all  over  the  country,  affecting  us  as  well  as 
others,  the  valuation  of  raw  material  passing  up  this  stream  amounted  to  nearly 
$400,000.  Since  the  first  project  was  commenced,  among  the  number,  we  have 
located  on  this  stream  one  of  the  largest  forgers  of  heavy  shafting  and  other  heavy 
ironwork  there  is  anywhere  in  this  vicinity,  also  the  copper  company  and  the  roll- 
ing mill.  All  these  have  located  on  this  stream  and  nave  opened  since  the  first 
project  was  started.  You  can  readily  see  that  by  giving  us  facilities  so  that  we  can 
conduct  our  business  in  larger  vessels  of  larger  tonnage  the  increase  of  butdness 
would  amount  to  nearly  one-third,  if  not  one-half,  more  than  it  is  at  the  present 
time,  or  before  the  depression  at  least.  The  rolling  mill,  in  particular,  wants  to 
import  their  steel  direct  from  Europe,  but  it  is  an  utter  impossibility  owing  to  the 
depth  of  water,  and  it  gives  them  a  great  deal  of  extra  expense  of  reshipment  from 
New  York.  Then,  again,  you  take  the  Bridgeport  Malleable  Iron  Company,  which  is 
within  a  few  feet  of  the  head  ot  navigation  on  Cedar  Creek,  and  say  that  they  will 
have  from  25,000  to  30,000  tons  of  coal  and  iron  which  now  has  to  be  unloaded  and 
carted  firom  Bridgeport,  which  is  about  a  mile  and  a  half,  at  an  enormous  expense. 

In  speaking  of  the  growth  of  the  city  of  Bridgeport,  you  will  find  by  looking  on 
your  map  of  the  city  that  west  of  Park  avenue  and  near  this  locality  there  is  to-day 
more  population  than  there  was  in  Bridgeport  proper  in  1855.  To  show  to  you  the 
rapidity  of  the  growth  in  population,  in  1852  the  population  was  13  percent  of  Fair- 
field County ;  in  1888  it  was  31  per  cent.  Our  custom-house  statistics  for  the  city  of 
Bridgeport  show  that  there  was  collected  from  July  1, 1887,  to  July  31  of  the  same 
year  $7,384.39,  and  the  year  before  the  depression  it  amounted  to  over  $100,000 
collected  from  duties  at  our  custom-house;  so  you  will  readily  see  that  the  improve- 
ments which  you  have  given  us  in  Black  Rock  or  West  Bridgeport  have  been  duly 
appreciated,  and  it  has  been  the  cause  of  not  only  facilitating  the  business  in  this 
locality  but  it  has  been  the  means  of  this  immense  growth  of  population  which  we 
showed  you  when  you  were  in  Bridgeport.  • 

We  stated  to  you  our  idea  of  what  we  ought  to  have  in  the  way  of  improvements, 
which  was  12  feet  of  water  from  Long  Island  Sound  to  the  head  of  navigation,  and 
also,  if  possible,  to  take  off  the  north  point  of  Fayerweathers  Island  opposite  the 
dock  of  Mr.  Fancher,  so  that  we  could  pass  this  point  with  safety  when  vessels  weie 
lying  alongside  of  the  wharf,  and  also  a  jetty  below  this  point  to'keep  the  sand  from 
washing  up  opposite  these  docks,  causing  a  filling  in  of  the  chanuel. 

The  Wilmot  &  Hobbs  Manufacturing  Company. 
Frank  A.  Wilmot,  Secretary, 

Thk  BitiDGEPORT  Copper  Company. 

J  NO.  H.  Matthews,  Secretary  and  Treasurer. 

The  Bridgeport  Forge  Company. 
Thos.  Hallen,  Secretary. 

John  McNeil,  Preeident of  B^ard of  Trade. 

The  Bridgeport  Malleable  Iron  Company. 
Wm.  a.  Griffin,  Treasurer. 

Walter  Goddard,  Collector  of  Customs. 
By  Wallace  A.  Smith,  Special  Deputy  Collector. 
Lieut.  Col.  Henry  M.  Robert, 

Corps  of  Enyineersy  V.  S.  A. 


D  29. 
PRELIMINARY  EXAMINATION  OF  GREENWICH  HARBOR,  CONNECTICUT. 

[Printed  in  House  Ex.  Doc.  No.  25,  Fifty-third  Congresa,  third  scasion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtmiy  D.  C,  December  i,  1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  re))ort  of 
November  26, 1894,  by  Lieut.  Col.  Henry  M.  liobert,  Corps  of  Engineers, 
upon  i)reliminary  examination  of  Greenwich  Harbor,  Connecticut,  pro- 
vided for  by  river  and  harbor  act  of  August  17, 1894.  (^ooqIp 
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Colonel  Eobert  reports  that,  for  the  reasons  stated  in  the  report  of 
his  assistant,  he  considers  Greenwich  Harbor  worthy  of  improvement 
by  the  General  Government,  and  in  this  opinion  I  concur. 

It  is  estimated  that  $250  will  be  required  to  make  the  necessary  sur- 
vey for  the  preparation  of  project  and  estimate  of  cost  of  improvement. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.j  Chief  of  Engineers, 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 


report  of  lieut.  col.  h.  m.  robert,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

New  York,  N.  T.,  November  26j  1894, 
General  :  I  have  the  honor  to  submit  herewith  the  following  report 
of  the  preliminary  examination  of  Greenwich  Harbor,  Connecticut, 
made  in  pursuance  of  the  river  and  harbor  act  of  August  17, 1894. 

First  Lieut.  Wm.  E.  Craighill,  Corps  of  Engineers,  was  detailed  to 
make  the  preliminary  examination,  and  his  report  is  appended  hereto. 
For  the  reasons  stated  by  Lieutenant  Craighill,  I  consider  Greenwich 
Harbor,  Connecticut,  worthy  of  improvement  by  the  General  Govern- 
ment, and  recommend  a  survey  of  it. 

The  amount  required  to  make  the  survey  and  report,  with  project  and 
estimate  of  cost  of  improvement,  is  $250. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Kobert, 
Lieut.  CoLj  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A, 


report  of  lieut.  w.  e.  craighill,  corps  of  engineers. 

Engineer  Office,  United  States  Armt, 

yew  York,  N,  ¥.,  November  £1, 1894. 

Colonel:  I  have  the  honor  to  sabmit  the  following  report  of  a  preliminary  exam- 
ination of  Greenwich  Harbor,  Connecticnt,  made  under  your  direction  in  October, 
1894: 

Qreenwich  is  situated  on  the  north  shore  of  Long  Island  Sound,  about  32  miles 
from  New  York  City.  It  is  on  the  line  of  the  New  York,  New  Haven  and  Hartford 
Railroad.  Its  harbor  is  a  tidal  basin  with  no  fresh- water  stream  of  appreciable  size 
flowing  into  it.  The  part  of  it  available  for  purposes  of  navigation  is  about  half 
a  mile  long  and  of  an  average  width  of  about  1,000  feet.    At  low  water  the  upper 

eart  of  the  harbor  is  entirely  bare.  One  small  steamboat  runs  three  times  a  week  to 
ew  York,  and  a  considerable  business  is  done  by  means  of  canal  boats,  barges,  and 
sailing  vessels,  bringing  in  coal,  wood,  timber,  lumber,  bricks,  broken  stone,  and 
other  materials  of  a  similar  kind.  The  steamboat,  drawing  6^  feet,  makes  her  land- 
ing near  the  lower  end  of  the  harbor,  making  her  trips  without  regard  to  the  tide, 
but  with  difficulty.  The  rest  of  the  business  is  done  by  bringing  the  vessels  in  at 
hiffh  tide  and  allowing  them  to  lie  in  the  mud  while  unloading. 

As  the  available  depth  at  ordinary  high  tide  in  the  upper  half  of  the  harbor  is  not 
more  than  6  feet,  boats  can  not  load  to  their  full  capacity,  and  generally  have  diffi- 
culty in  getting  to  their  docks  to  unload. 

Persons  engaged  in  business  directly  dependeut  upon  navigation  are  as  follows : 

Capt.  Chanes  H.  Holmes,  running  a  small  propeller  three  times  weekly  to  pier  41, 
East  River,  New  York.  This  boat  runs  all  the  year  and  four  times  a  week  in  sum* 
mer.  If  the  channel  were  improved  so  as  to  permit  it,  he  would  put  on  a  larger  boat, 
fitted  to  carry  passen<^ers,  and  would  make  daily  trips. 

Smith  &»  Maher,  coal,  wood,  etc. 
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Brush,  Banks  &,  Mead,  coal,  lumber,  timber,  etc. 

William  Teed,  coal. 

Union  Gas  and  Stove  Company,  iron  foundry. 

All  these  firms  have  their  places  of  business  in  a  line  on  the  eastern  side  of  the 
harbor.  The  western  fVont  is  unoccupied  for  business  purposes,  the  promontory,  of 
which  it  forms  one  side,  being  deyoted  to  handsome  summer  cottages,  owned  gener- 
al ly  by  men  from  New  York. 

The  improvement  desired  is  the  excavation  of  a  channel  from  deep  water  of  the 
Sound  and  along  the  front  of  the  docks  to  the  causeway  which  crosses  the  inlet, 
about  300  yards  oelow  the  railroad  bridge.  The  length  of  the  cut  would  be  about 
5,000  feet  for  a  width  of  90  feet  and  a  depth  of  9  feet  to  the  lower  docks  and  6  feet 
for  the  remainder ;  a  rough  estimate  of  the  cost  would  be  $20,000.  It  is  thought  the 
excavation  would  be  in  soft  mud  entirely. 

The  business  of  the  place  is  estimated  at  $985,000  per  annum.  I  am  of  the  opinion 
that  this  harbor  is  one  that  is  worthy  of  improvement  by  the  General  GovemmeDt, 
for  the  reason  that  business  already  {tresent  is  sufficient  to  Justify  the  expectation 
that  under  better  conditions  it  would  increase  in  an  amount  sufficient  to  prove  the 
money  expended  on  the  channel  a  profitable  investment. 

A  survey  is  necessary  to  determine  accurately  the  extent  and  cost  of  the  work  that 
should  be  done.    To  defraV  the  expense  of  the  survey  $250  will  be  sufficient. 

Appended  are  extracts  nom  letters  bearing  upon  the  importance  of  the  desired 
worK. 

Very  respectfully,  your  obedient  servant, 

W.  E.  Craighill, 
First  Lieutenant,  Corps  of  Engineers. 

Lieut.  Col.  Henry  M.  Robert, 

Carps  of  Engineers, 


[Extract  fh>m  letter  of  Mr.  W.  J.  Smith,  of  Greenwich,  Conn.,  dated  Augiut  27.  18M.] 

•  •  »  *  *  •  • 

The  materials^  supplies,  and  products  which  now  come  to  our  harbor  daring  the 
year  may  be  safely  estimated  as  follows : 

Coal tons..  15,000 

General  lumber feet..  5, 000, 000  to   7,000,000 

Timber do...  5,000,000 

Brick 10,000,000 

Sand,  etc yards..  10,000 

Oravel  and  trap  rock do...        15, 000  to         20,000 

Lime  and  cement barrels...        50, 000  to         75,000 

Oats,  feed,  grain,  etc baas..  500,000 

Quarried  stone,  etc.. yards..  5,000to         10,000 

besides  such  other  merchandise  as  is  naturally  received  and  not  specified. 

The  crop  of  applea  in  this  vicinity  is  larser  than  it  has  been  for  many  years.  List 
week  the  Maid  of  Kent  carried  over  1,600  barrels  to  the  city. 

A  steamer  that  carries  about  250  tons  makes  daily  trips  between  here  and  New 
York,  carrying  merchandise  and  passengers,  for  four  months,  and  three  tripe  a  week 
daring  the  remainder  of  the  year.  There  are  sent  out  ftom  ttiiB  place  farm  produce, 
etc. ,  amounting  to  at  least  20,000  barrela.  There  ate  many  oonsignments  in  and  oat, 
of  which  it  is  unpoesible  to  form  an  estimate. 

*■  «  •  ft  •  «  • 

[Extract  from  letter  of  Ifr.  C.  H.  Hofanee,  of  Greenwich,  Conn.,  dated  October  12, 1884.] 

•  ft  ft  •  ft  ft  » 

I  hand  you  herewith  an  estimate,  made  up  after  careful  consideration,  of  the 
values  of  cargoes  of  all  sorts  floated  in  Greenwich  Harbor  in  a  year: 

Propeller  Ifaid  0/  Kent,  general  merchandise $2,000,000 

Lower  dock,  brick,  stone,  lumber,  etc : 150, 000 

Foundry  dock,  iron,  stoves,  coal,  etc 250, 000 

Banks,  Brush  &  Mead,  at  two  docks  and  upper  yard,  coal,  lumber,  cement, 

!»rick,  stone,  etc 225,000 

Alice  I.  Teed,  coal,  brick,  etc 75,000 

Smith  &  Maher,  coal,  brick,  etc 100,000 

Wellstood  dock,  brick,  stone,  sand,  etc 25,000 

Mansion  House  dock,  brick,  stone,  sau'l,  etc 10,000 

Total 2,835,000 
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D  30. 

PRELIMINARY  EXAMINATION  OF  BYRAM  HARBOR,  CONNECTICUT. 
(Printed  in  Honse  Ex.  Doc.  No.  23.  Fifty  third  Coogress,  third  BOMionl 

OPPICE  OP  THE  CHIEP  OP  ENGINEERS, 

United  States  Army, 
Washington^  D.  C,  December  i,  1894, 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
November  26, 1894,  by  Lieat.  Col.  Henry  M.  Robert,*  Corps  of  Engineers, 
upon  preliminary  examination  of  Byram  Harbor,  Connecticut,  requirea 
by  river  and  harbor  act  of  August  17, 1894. 

Colonel  Robert  reports  that  he  considers  this  harbor  worthy  of 
improvement  by  the  General  Government,  and  1  concur  in  the  opinion 
expressed  by  him. 

The  necessary  survey  for  the  preparation  of  plan  and  estimate  of  cost 
of  improvement  may  be  made  for  $250. 

Very  respectftilly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers, 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  op  lieut.  col.  h.  m.  robert,  corps  of  engineers. 

Engineer  Opfice,  United  States  Arm^, 

New  York,  N.  T.,  November  ii6, 1894, 
General:  I  have  the  honor  to  submit  herewith  the  following  report 
of  the  preliminary  examination  of  Byram  Harbor,  Connecticut,  made  in 
pursuance  of  the  river  and  harbor  act  of  August  17,  1894: 

First  Lieut.  William  E.  Craighill,  Corps  of  Engineers,  was  detailed  to 
make  the  preliminary  examination,  and  his  report  is  appended  hereto. 
For  the  reasons  stated  by  Lieutenant  Craighill  I  consider  Byram 
Harbor,  Connecticut,  worthy  of  improvement  by  the  General  Govern- 
ment, and  recommend  a  survey  of  it 

The  amount  required  to  make  the  survey  and  report,  with  project 
and  estimate  of  cost  of  improvement,  is  $250. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut.  Col.,  Corps  of  Engineers. 
Brig.  (Jen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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Enoinerr  Officb,  United  States  Army, 

New  York,  K.  ¥.,  November  21,  1894, 

Colonel  :  I  have  the  honor  to  snbmit  the  fnl  To  wing  report  of  a  preliminary  exami- 
nation of  Byram  Harbor,  Connecticut,  mado  under  your  direction  in  October,  1894 : 

This  harbor  is  situated  on  the  north  shore  of  Long  Island  Sound  about  30  miles 
from  New  York,  about  2  miles  in  a  direct  line  to  the  eastward  of  the  Byram  River, 
which  near  its  mouth  forms  the  boundary  between  the  States  of  New  York  and  Con- 
necticut. It  is  a  tidal  basin  with  a  very  small  fresh- water  stream  flowing  into  it. 
The  mean  range  of  tide  is  about  7  feet.  There  is  no  town  situated  immediately  upon 
it,  its  business  being  entirely  that  of  the  btoue  quarries.    These  are  owned  liy  Geo. 
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H.  Ritch  &.  BroB.»  Thos.  Ritch  &  Soqb,  and  John  Voorhis.  The  stone  gotten  oat  is  a 
gneiss  adapted  to  heavy  baildmss.  The  waste  is  dispose'^  of  for  yarious  parooaes, 
as,  for  example,  the  i'oundatiou  tor  Telford  roads,  and  some  stone  is  crashed  and 
shipped  for  road  metal  or  concrete.  The  qaarries  are  old  ones,  some  having  been 
in  operation  for  many  years.  It  in  of  interest  to  note  in  this  connection  that  stone 
was  furnished  by  Mr.  Voorhis  from  his  quarry  for  Fort  Schuyler,  Fort  Tompkins, 
and  the  fort  at  Sandy  Hook. 

Practically ^11  the  stone  qnarried  is  shipped  by  water  in  sailing  Tessels.  These 
make  their  way  to  the  docks  at  high  water  and  lie  in  the  mud  while  loading,  going 
out  again  at  high  water.  All  that  part  of  the  harbor  opposite  the  qaarries  is  bare  at 
low  water.  As  a  consequence  there  is  much  delay  in  shipments,  and  Tessels  engaged 
in  the  business  are  necessarily  of  light  draft. 

What  is  desired  for  the  improvement  of  the  harbor  is  the  excavation  of  a  channel 
to  and  along  the  front  of  the  docks,  so  as  to  give  a  depth  of  6  feet  at  mean  low  water. 
If  this  channel  is  made  100  feet  wide  it  womd  answer  the  needs  of  the  place  for  the 
present. 

Assuming  that  no  rock  is  foond  above  the  depths  to  which  the  dredging  is  to  be 
carried,  a  rough  estimate  of  the  cost  of  excavating  a  channel  to  the  lowest  dock 
would  be  $10,U)0  and  of  carrying  it  to  the  head  of  navigation  about  $10,000  more. 

Daring  the  last  three  years  tne  annual  bnsix\es8  from  the  harbor  has  averaged 
32,000  tons  of  stone,  valued  at  $96,000.  As  a  business  enterprise,  I  am  of  the  opinion 
that  this  harbor  is  worthy  of  improvement.  The  interests  directly  involved  are 
limited  and  private  in  their  nature,  bat  the  Government  is  largely  a  purchaser  of 
stone,  the  material  exported  from  this  harbor,  and  therefore  is  interested  in  an 
improvement  that  would  tend  to  lower  the  price  of  this  material  in  this  neighbor- 
hooil.  On  this  account  I  consider  By  ram  Harbor  worthy  of  improvement  by  the 
Government. 

A  detailed  sarvey  should  be  made,  not  only  to  determine  the  amount  and  cost  of 
the  work,  but  also  as  the  basis  for  deciding  whether  or  not  a  part  of  the  channel  at 
the  docks  should  not  be  more  properly  done  at  the  expense  of  the  parties  directly 
interested.    The  cost  of  this  survey  would  be  $250. 

Appended  are  extracts  from  letters  bearing  aj>on  the  importance  of  the  desired 
work. 

Very  respectfnlly,  your  obedient  servant, 

W.  E.  Craiohill, 
Fir8t  Lieutenant f  Carps  of  Engineere,  • 

Lieut.  Col.  Henry  M.  Robert, 

Corps  of  Engineers. 


[Extract  from  letter  of  Messrs.  Thos.  Ritch  St  Son.  Oreenwich  stone  quarries,  dated  October  27, 1804.1 

•  **•»•» 

Our  annual  business  approximately  from  our  Greenwich  qaarries,  Byram  Harbor, 
Connecticut,  was,  for  the  years  1891, 1892,  and  1893,  42, 000  gross  tons.  We  are  very 
much  in  favor  of  your  having  our  harbor  dredged  and  hope  you  will  be  succesafol 
in  doing  so. 

We  have  two  quarries,  an  upper  and  lower  qaarry,  from  which  we  ship  about  an 
equal  amoant  each  year,  and  we  would  like  to  have  the  dredging  go  to  the  apper 
end  of  our  upper  quarry. 

P.  S.— The  approximate  price  of  the  above  quantities  would  be  $3  per  gross  ton, 
which  shows  oar  annual  business  of  $42,000  worth  of  stone,  all  of  which  is  delivered 
by  vessel  from  our  quarries. 

•  ••«•«• 

[Extract  flram  letter  of  Mr.  John  Voorhis,  Gre4>n\r  ich  stone  quarries,  dated  Kew  York.  October  31, 18M.] 

•  *  ^  ♦  «  •  • 

In  compliance  with  your  reqnest  I  herewith  submit  the  followiiii;  Nt.itcMiieut  of 
the  approximate  amoant  of  stone  shipped  from  my  qaarries  at  Byruiii  Harbor, 
Connecticut: 

Gross*  tons. 

1891 25,000 

1892 18,000 

1893 11,000 

Average  price  per  gross  ton,  $3. 
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D  31. 

PRELIMINARY  EXAMINATION  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 
[Printed  iii  HoiiBe  Ex.  Boc  No.  46  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  i,  1894. 
Sir  :  I  bave  the  houor  to  submit  the  accompanying  copy  of  report  of 
October  26, 1894,  by  Lieut.  CoL  Henry  M.  Kobert,  Corps  of  Engineers, 
giving  results  of  the  preliminary  examination  of  Port  Chester  Harbor, 
Sew  York,  provided  for  by  river  and  harbor  act  of  August  17, 1894. 

Colonel  Robert  reports  that  appropriations  amounting  to  $47,000  have 
already  been  made  for  this  locality,  and  that,  in  his  judgment,  the  harbor 
is  worthy  of  further  improvement  by  the  United  States  with  the  object 
of  deepening  and  widening  the  channel.  I  concur  in  the  opinion  of 
Colonel  Robert. 

No  survey  is  necessary  lor  the  purpose  of  preparing  plans  and  esti- 
mates of  cost  of  the  desired  improvement,  as  sufficient  information  is 
already  at  hand. 

Very  respectfully,  your  obedient  servant, 

Thjs.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  h.  m.  robert,  corps  op  engineers. 

Engineer  Office,  United  States  Army, 

New  York^  N.  ¥.,  October  26, 1S94. 

General:  I  have  the  honor  to  submit  the  following  report  upon 
the  preliminary  examination  of  Port  Chester  Harbor,  New  York,  made 
in  pursuance  of  the  river  and  harbor  act  of  August  17,  1894. 

This  harbor  consists  of  the  lower  or  tidal  part  of  tlie  Byram  River 
and  of  a  bay  at  its  mouth  opening  into  Long  Island  Sound.  The  river 
for  about  1 J  miles  from  its  mouth  forms  the  boundary  line  between  the 
States  of  New  York  and  Connecticut.  A  little  more  than  a  mile  above 
its  mouth  the  river  is  crossed  by  a  highway  bridge  witiiout  a  draw,  and 
a  short  distance  above  this  bridge  is  an  old  tide  dam.  The  natural 
depth  at  the  entrance  of  the  harbor  is  about  13  feet  at  mean  low  water, 
which  within  a  quarter  of  a  mile  shoals  to  4  feet,  and  the  natural  avail- 
able depth  to  the  wliarves  at  Port  Chester  was  originally  about  1  foot. 
The  mean  rise  of  tide  is  7.4  feet. 

Salt  Rock,  in  the  river  channel  rather  more  than  half  a  mile  above 
the  mouth  of  the  harbor,  was  bare  at  low  water  and  was  a  dangerous 
obstruction.  Sunken  Rock,  at  the  north  side  of  the  entrance  channel, 
with  5,7  feet  low- water  depth,  was  dangerous  because  it  was  not  marked. 
There  are  several  otiher  rocks  between  the  harbor  and  the  open  sound, 
which,  however,  could  be  easily  avoided  if  buoyed. 

A  survey  of  the  harbor  was  made  in  1871  and  a  project  for  improve- 
ment based  ui)on  it  was  submitted  and  adopted.    It  i)rovided  for  the 
removal  of  the  two  rocks  above  mentioned — Sunken  Rock  to  a  depth  of 
11  feet  below  mean  low  water  and  Salt  Rock  to  9  feet.    It  also  provided 
eng  95 55 
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for  a  breakwater  at  Byram  Point  to  be  400  feet  long.    The  estimate*: 
cost  was  as  follows: 

Sunken  Rook,  1.474.5  cubic  yards,  at  $40 $68,  r*>-' 

Salt  Kock,  316.3  cubic  yards,  at  $40 12,6.'-' 

Breakwater  at  Byram  Point 25,  <Xp' 

Total 96,  tC>_» 

Under  this  project  Salt  Rock  was  removed  in  1873.  Xo  further  work 
was  done  until  1884,  when  a  survey  of  the  channel  was  made  under  tiie 
appropriation  of  August  2,  18vS2,  and  a  project  for  expending  the  fiin<ls 
available  in  1884  (about  Sf  16,000)  was  submitted  and  approved,  it  pro- 
vided for  making  a  channel  from  60  to  100  feet  wide  and  2J  feet  deep 
at  mean  low  water  from  the  bay  to  the  vicinity  of  the  bridge  at  Port 
Chester.  The  channel  was  completed  to  within  150  feet  of  the  bridge 
in  May,  1885. 

In  1888  the  project  was  modified  to  provide  for  extending  the  break 
water  so  as  to  cover  Sunken  Kock  and  building  up  the  outer  end  t<» 
serve  as  a  beacon,  thus  effectually  preventing  vessels  from  striking  the 
rock,  and  leaving  an  open  channel  of  over  9  feet  depth  at  mean  low 
water  and  rather  more  than  250  feet  wide,  reducing  the  estimate  of  cost, 
but  reserving  about  $15,000  for  maintenance  and  enlargement  of  the 
harbor  channel.  The  breakwater  has  been  completed,  except  some  sligli  r 
enliirgenieut  at  the  outer  end,  necessary  to  the  mounting  of  a  small 
harbor  light.  This  will  be  completed  with  a  part  of  the  appropriation 
made  by  the  river  and  harbor  act  of  August  17, 1804. 

This  preliminary  examination  was  asked  for  in  order  to  pre^eut  befoiv 
Congress  the  importance  of  deepening  the  harbor  channel  up  to  the 
Port  Chester  wharves.  Of  the  $47,000 appropriated  for  this  harbor  since 
1872,  about  $16,000  has  already  been  expended  in  dredging,  and  $4,.000 
of  the  available  funds  will  be  so  applied  this  year.  Undoubtedly  the 
most  important  improvement  which  could  now  be  made  in  the  harbor 
is  the  further  deepening  and  widening  of  the  channel. 

The  statement  of  commerce  by  water  of  Port  Chester  Harbor,  fur- 
nished for  the  Annual  Report  of  1894,  shows  the  following  business 
during  the  calendar  year  1893 : 

Arrivals  and  departures  of  vessels. 
[Drart,  5  to  10  feet;  tonnage,  25  to  400  tons.] 

I  Number  >  Aggregate 
Kind  of  vessels.  of  rouod  |    tonoii^ 

trips,      of  all  trips 

I  1 

Steamers ,  S75  '           58,5tX> 

Sailing  vessels '  390  28.  fu*) 

Barges 410  IW.Ot) 

Total 1.375  ,         216  50 


Freight  received  and 

shipped  by  crater. 

Chief  articles. 

Tons. 

EsUmated 
value. 

Receipts : 

Coal,  iron,  Inmber,  stone,  builders'  material 

M.000 
37,000 

$715,000 

MiHcellaneous  (not  otherwise  included) 

975  000 

Total  receipta 

136.  (KK) 

1  690  i<00 

Shipments: 

Farm  produce,  manufacturers'  good  s 

id.  i4IU 
8.000 

ttOO  000 

M isGcflaneous  (not  otherwise  included) -- 

12&000 





Total  shipments 

27,000 

1,  OSS  Oft) 
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The  preceding  table  shows  a  total  tonuage  of  freight  of  163,000  tons,  being  a  decrease 
of  8,000  tons  since  the  last  report  received  (1892),  when  171,000  tons  was  reported. 
The  difference  is  stated  as  due  to  the  general  business  depression  during  the  past 
year. 

The  following  table  shows  the  reported  tonnage  of  freights  received 
and  shipped  by  water  for  the  last  six  years; 

Tons.  Tons. 

1888 102,000  1891 171,000 

1889 145,000  1892 (-) 

1890 160,000  189;J 163,000 

*  No  report  received. 

No  complete  records  of  harbor  traffic  are  kept  at  Port  Chester,  but 
these  figures  are  as  accurate  as  can  be  obtained. 

Port  Chester  has  a  steamboat  line  making  three  round  trips  weekly 
between  that  village  and  New  York  City.  The  boat  can  enter  and 
leave  the  harbor  only  when  the  tide  is  nearly  high,  which  prevents 
carrying  passengers,  and  is  a  material  interference  with  carrying  per- 
ishable freight. 

In  my  judgment,  and  for  the  reasons  shown,  Port  Chester  Flaibor  is 
worthy  of  further  improvement  by  the  CTnited  States,  with  the  object 
of  deepening  and  widening  the  channel. 

For  the  purpose  of  preparing  plans  and  estimates  of  cost  of  the 
desired  improvement  no  survey  is  necessary,  surveys  made  in  connec- 
tion with  the  improvements  now  nearly  completed  affording  all  essen- 
tial information. 

Very  respectfully,  your  obedient  servant,    . 

Henry  M.  Robert, 
Lietit.  Col.j  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineers^  U.  8.  A. 


D  32. 


PRELIMINARY   EXAMINATION   OP  MILTON  HARBOR,  AT  MILTON  POINT, 

NEW  YORK. 

[Printod  in  House  Ex.  Doc.  No.  28,  Fiay-thlrd  Congress,  thinl  sesiston.] 

Ofpiob  op  THE  Chief  of  Engineers, 

United  States  Army,. 
Washington,  D.  0.,  December  i,  1804, 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
of  November  26, 1894,  by  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engi- 
neers, upon  preliminary  examination  of  Milton  Harbor,  at  Milton  Point, 
New  York,  made  to  comply  with  the  requirements  of  the  river  and 
harbor  act  of  August  17, 1894. 

I  concur  in  the  opinion  of  Colonel  Bobert  that  Milton  Harbor  is  not 
worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers, 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 
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report  of  lieut.  col.  h.  m.  robert,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

liew  York,  N.  7.,  November  26,  1894. 
General:  I  have  the  honor  to  Bubmit  herewith  the  following  report 
of  the  preliminary  exauiiuatioQ  of  Milton  Harbor,  at  Milton  Point,  NtMv 
York,  made  in  pursuance  of  the  river  and  harbor  act  of  August  17, 18'J4. 
First  Lieut.  William  B.  Oraighill,  Corps  of  Engineers,  was  detailed 
to  make  the  preliminary  examination,  and  his  report  is  appended 
hereto. 

For  the  reason  given  by  Lieutenant  Craighill  I  do  not  consider  that 
Milton  Harbor,  at  Milton  Point,  New  York,  is  worthy  of  improvement 
by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
lAeut.  CoL,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  S.  A. 


report  ok  first  lieut.  w.  e.  craighill,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

New  Yorky  N.  F.,  Xoremher  2t,  1894, 
Colonel:  J  have  the  honor  to  submit  the  following  report  of  a  preliminary  exam- 
ination of  Milton  Harbor,  at  Milton  Point,  New  York,  made  under  your  direction  in 
October,  1894. 

Milton  Harbor  is  on  the  north  shore  of  Long  Island  Sound,  about  25  miles  from 
New  York.  The  total  area  of  the  inlet  is  included  in  a  space  about  1^  miles  long  by 
one-fourth  mile  wide,  but  only  the  lower  part  of  this  is  used  for  the  purposes  of 
navigation. 

Milton  Point,  which  forms  the  eastern  boundary  of  the  harbor,  is  abont  3  miles 
from  the  New  York,  New  Haven  and  Hartford  Railroad,  the  nearest  station  beiui; 
Rye.  On  this  point  is  situated  the  clubhouse  of  the  American  Yacht  Club  Above 
the  club  dock  there  is  a  public  dock,  at  which  some  business  is  done,  a  statement  of 
which  I  have  not  been  able  to  obtain.  The  harbor  is  said  to  aftbrd  an  exrelleDt 
anchoring  ground  for  vessels  of  light  draft  during  the  worst  storms  on  the  Sound. 

The  improvement  desired  consists  in  digging  a  channel  to  give  a  depth  of  12  feet 

at  low  water  to  the  town  dock.     For  a  channel  width  of  100  feet  the  total  amount 

to  be  excavated  would  be  about  75,000  cubic  yards,  estimated  to  cost  about  $15,000. 

The  commerce  of  the  place  at  present  is  not  sufficient  to  warrant  the  expenditure 

of  this  amount  of  money. 

For  this  reason  I  do  not  consider  the  harbor  worthy  of  improvement  by  the  Gov- 
ernment. 

Very  respectfully,  your  obedient  servant, 

Wm.  E.  Craighill, 
First  Lieut, y  Corps  of  Engineers. 
Lieut.  Col.  Henrv  M.  Robert, 

Corps  of  Engineers. 


I>  33- 

PRELIMINARY  EXAMINATION  OF  ECHO  BAY  AND  NEW  ROCHELLE 

HARBOR,  NEW  YORK. 

[Printed  in  House  Ex.  Doc.  No.  38,  Fifty-third  Congress,  third  seMlon.] 

Office  of  the  Chief  of  ENaiNEERS, 

United  States  Army, 
Washingtofi,  D.  C,  Decewher  1, 1694. 
Sir:  I  have  the  honor  to  submit  the  accompanyiug  copy  of  report  of 
November  24, 1894,  by  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers, 
upon  preliminary  examination  of  Echo  Bay  and  New  Rochelle  Harbor, 
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New  York,  made  in  accordance  with  the  provisions  of  the  river  and 
harbor  act  of  August  17, 1894. 

Colonel  Kobert  reports  that  he  does  not  consider  this  locality  worthy 
of  improvement  by  the  General  Government,  and  in  this  opinion  I 
concur. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  op  lieut.  col.  h.  m.  robert,  corps  of  engineers. 

Engineer  Office,  United  .States  Army, 

New  Yorl\  N.  Y.,  November  24, 1S91. 
General  :  1  have  the  honor  to  submit  herewith  the  following  report 
of  the  preliminary  examination  of  Echo  Bay  and  New  Eochelle  Harbor, 
New  York,  made  in  pursuance  of  the  river  and  harbor  act  of  August 
17,  1894. 

First  Lieut.  William  E.  Craighill,  Corps  of  Engineers,  was  detailed  to 

make  the  preliminary  examination,  and  his  report  is  appended  hereto. 

For  the  reasons  given  by  Lieutenant  Craighill  I  do  not  consider 

that  Echo  Bay  aud  New  Kochelle  Harbor,  New  York,  are  worthy  of 

improvement  by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut.  Coly  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


report  of  first  likut.  w.  e.  craighill,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

New  York,  N.  F ,  November  17, 1894, 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  a  preliminary  exami- 
nation of  Echo  Bay  and  New  Rochelle  Harbor,  made  under  your  direction  in  Octo- 
ber, 1894: 

The  town  of  New  Rochelle  is  situated  near  the  west  end  of  Long  Island  Sound; 
has  two  points  of  access  to  the  Sound,  the  one  at  New  Rocbelle  Harbor,  so  called, 
the  other  at  Echo  Bay. 

New  Rochelle  Harbor  is  a  narrow,  circuitous  passage,  having  an  original  depth  in 
the  main  channel  of  from  8  to  9  feet  at  mean  low  water.  It  is  principally  used  by 
the  excursion  steamers  to  Glen  Island.  Besides,  it  affords  access  to  a  landing  place 
for  the  quartermaster's  steamer  from  the  post  of  Davids  Island,  and  an  anchoring 
ground  for  a  few  small  pleasure  craft. 

Appropriations  for  the  improvement  of  this  harbor  have  been  made  as  follows: 

March  3.  1881 $20,000 

August  2,  1882 15,000 

Total 35.000 

Colonel  Houston,  in  his  annual  report  for  1891  (Part  I,  p.  804,  Report  of  Chief  of 
Engineers,  1891),  states  as  follows: 

"The  project  for  improvement  is  practically  completed,  except  the  removal  of 
Rock  C.  This  does  not  now  appear  to  be  necessary,  therefore  no  further  work  is 
now  proposed." 

Under  the  present  conditions  this  harbor  is  not  worthy  of  further  improvement 
by  the  General  Government. 

Echo  Bay  is  now  used  as  the  commercial  harbor  of  New  Rochelle.  It  was  sur- 
veyed in  1875,  under  the  direction  of  Lieutenant-Colonel  Newton,  and  reported  upon 
by  him  in  his  annual  i-eport  for  1876  (see  Annual  Report,  Chief  of  Engineers,  Part  I, 
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Appropriations  for  the  improvement  of  the  harbor  bare  been  made  as  follows : 

June  18, 1878 $10,000 

Maich3,1879 3,000 

June  14, 1880 '3,000 

March  3, 1881 3,000 

August  2, 1882 3,000 

i  Total.... 22,006 

In  the  original  report  on  Echo  Bay^  by  Lieutenant-Colonel  Newton,  it  was  stated? 
'^Tbe  improvement  for  the  beneiit  of  navigation  would  consist  in  the  removal  and 
marking  of  certain  dangerous  rocky  obstructions." 

Start  Rock  and  Sheepshead  Reef  were  mentioned  as  ''the  two  most  dangerons 
obsT ructions."  Start  Rock  has  since  been  removed,  as  well  as  a  portion  of  Sheeps- 
head Reef. 

The  improvement  now  desired  is  the  removal  of  the  remainder  of  this  reef. 

The  reef  was  originally  estimated  to  contain  872.5  cubic  yards,  and  it  was  stated 
in  Colonel  Houston  s  report  for  1891  (Annual  Report,  Chief  of  Engineers,  Part  I,  p. 
803,  1891)  tbat  506  cubic  yards  had  been  removed.  The  part  of  the  reef  remaining 
would  then  appear  to  contain  the  difference  between  these  figures,  or  366.5  cubic 
yards. 

My  estimate  for  the  removal  of  this  amount  would  be  as  follows: 

366.5  cubic  yards,  at  $15 $5,  497. 50 

Contingencies,  15  per  cent 824. 62 

6,322  12 

This  estimate  is  necessarily  approximate  only  in  advance  of  a  survey  to  determine 
definitely  the  amount  of  rock  remaining  to  be  removed. 

There  are  also  some  isolated  points  of  rock  in  various  parts  of  the  harbov  which 
it  would  be  advantageous  to  remove.  These  are  principally  Devoes  Rock  and  some 
fragments  that  seem  to  have  been  left  after  the  work  on  Start  Rock.  The  expense 
would  be  small. 

The  town  of  New  Rochelle  was  stated  to  me  to  have  a  population  of  11,000,  having 
grown  to  this  extent  from  4,000  since  1886.  Its  commerce  by  water,  through  Echo 
Buy,  consists  of  one  freight  steamboat  per  day  to  New  York,  and  occasional  vessels 
bringing  lumber,  coal,  brick,  stone,  etc.  Besides,  on  an  average  of  about  once  a 
week  during  the  summei,  excursion  steamers  come  to  the  dock,  and  the  bay  is  much 
used  as  an  anchoring  ground  for  yachts. 

Vessels  drawing  7  feet  can  go  to  the  public  dock  at  low  tide,  and  yachts  drawing 
as  much  as  12  feet  anchor  in  the  harbor.  The  channel  to  the  upper  end  of  the  harbor 
has  been  improved  to  a  width  of  40  feet  and  depth  of  4  feet  at  low  water. 

Maps  of  the  harbor  will  be  found  in  the  reports  of  the  Chief  of  Engineers,  1880, 
page  513,  and  1886,  page  654.  I  have  not  been  able  to  obtain  a  statement  of  the 
commerce  of  the  place. 

For  the  reasons  that  the  present  condition  of  the  channel  appears  to  be  all  that  is 
needed  for  the  commerce  of  the  place,  and  that  the  enlargement  of  the  anchoring 
ground  would  not  be  sufficient  to  justify  the  expenditure  of  the  amount  required,  I 
do  not  consider  Echo  Bay  as  worthy  of  improvement  by  the  Government. 
Very  respectfully,  your  obedient  servant, 

W.  E.  Craighill, 
First  Lieutenant,  Corps  of  Engineers. 

Lieut.  Col.  Henry  M.  Robert, 

Corps  of  Engineers. 


D  34. 

PRELIMINARY  EXAMINATION  OF  HARBOR  OF  GREENPORT,  NEW  YORK. 

[Printed  in  House  Ex.  Doc.  No.  44,  Fifty-third  Congress,  third  nession.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  December  J,  1891, 
Sir:  I  have  the  honor  to  siibniit  the  accompanying  copy  of  rei>ort, 
dated  October  2(5,  1804,  by  Lieut.  Col.  H.  M,  Robert,  Corps  of  Engi- 
neers, giving  results  of  preliniinary  examination  of  liarbor  of  Greenport, 
N.  Y.,  ordered  by  river  and  harbor  act  of  August  17,  1894.^  ^ 

..gitizedbyLiOOgle 


APPENDIX  D — REPORT  OF  COLONEL  ROBERT.       871 

A  project  for  the  improvement  of  the  harbor  by  the  General  Govern- 
ment was  completed  in  1893,  but  in  the  opinion  of  Colonel  Robert  this 
locality  is  worthy  of  further  improvement  by  the  United  States,  with 
the  object  in  view  of  deepening  the  anchorage  ground  in  Sterling  Basin 
and  widening  and  deepening  its  approaches^  and  in  this  opinion  I 
concur. 

No  survey  is  necessary  for  the  purpose  of  preparing  plans  and  esti- 
mates of  cost  of  the  desired  improvement,  the  surveys  already  made 
ali'ordiiig  all  essential  information. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  h.  m.  robert,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

New  Yorky  N.  Y.,  October  26,  1894. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  the  harbor  of  Greeuport,  N.  Y.,  made  in 
pursuance  of  the  river  and  harbor  act  of  August  17, 1894: 

Greenport  Harbor  is  a  small  anchorage  ground  on  the  southeast  side 
of  the  north  fork  of  Long  Island,  near  its  eastern  end.  It  is  a  part  of 
Shelter  Island  Sound,  a  crooked  and  rather  deep  channel,  which,  with 
Shelter  Island,  separates  the  two  forks  of  Long  Island.  Greenport 
Harbor  consists  of  a  small  bay,  originally  exposed  to  northeast  storms, 
but  now  sheltered  by  a  breakwater,  and  of  a  land-locked  shallow  anchor- 
age with  narrow  entrance,  known  as  Sterling  Basin.  The  mean  rise  of 
tide  at  Greenport  Harbor  is  2.4  feet. 

A  survey  of  Greenport  Harbor  was  ordered  by  Congress  in  1881,  and 
in  the  report  upon  this,  dated  January  20, 1882,  and  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1882,  Part  I,  page  035,  a 
project  was  submitted  for  a  breakwater  to  shelter  the  anchorage  ground 
and  to  check  further  erosion  of  Joshuas  Point.  This  project,  adopted 
in  1882,  contemplated  a  breakwater  about  1,700  feet  long,  the  top  to  be 
5  feet  wide  and  3  feet  above  mean  high-water  level,  at  an  estimated 
cost  of  $46,000.  In  1890,  when  the  breakwater  hat!  been  made  1,570 
feet  long,  the  project  was  modified  to  provide  for  increasing  its  height 
to  5  feet  above  mean  high  water,  to  omit  the  further  extension,  and  to 
apply  the  remainder  of  the  estimate,  for  completion,  to  dredging  in 
order  to  increase  the  area  of  sheltered  anchorage.  The  project  was 
completed  in  1893,  the  available  area  of  shelter^  anchorage  having 
been  enlarged  by  about  2  acres,  and  the  entrance  to  Sterling  Basin 
having  been  widened  and  deepened. 

Harbor  lines  for  Greenport  Harbor  were  established  by  the  Secretary 
of  War  January  5,  1894. 

This  preliminary  examination  was  asked  in  order  to  bring  to  the 
attention  of  Congress  the  importance  of  deepening  the  anchorage  area 
in  Sterling  Basin  within  the  established  harbor  lines. 

The  freight  annually  received  at  Greenport  by  water  has  been  esti- 
mated at  different  times  since  1882  at  from  20,000  to  43,500  tons;  these 
have  been  admittedly  incomplete,  but  as  no  records  of  commerce  are 
kept  they  were  accepted  as  the  best  attainable.    A  much  more  careful 
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auil  detailed  statement  was  prepared  for  tbe  calendar  year  1893,  show- 
iug  the  total  of  receipts  and  shipmeuts  to  have  been  158,310  tons,  which 
is  believed  to  be  quite  accurate.    A  copy  of  it  is  attached  to  this  report 

The  improvement  now  desired  would  benefit,  only  in  a  general  way, 
that  commerce  which  consists  in  receiving  and  forwarding  freight.  It 
is  desired  primarily  in  order  to  provide  a  place  where  yachts,  fishing 
steamers,  and  small  sailing  vessels  can  lie  up  during  winter  in  safely 
and  be  ready  and  convenient  for  overhauling,  repairing,  and  fitting  out 
in  spring.    It  would  also  be  used  as  a  harbor  of  refuge. 

The  business  of  fitting  out  and  repairing  pleasure  boats  and  small 
steamers  has  already  reached  considerable  proportions  in  Greenport, 
325  vessels  having  been  repaired  on  the  marine  railways  during  1803, 
and  it  is  said  to  be  increasing,  notwithstanding  the  inadequacy  of  the 
b^sin  for  winter  quarters.  The  bottom  is  soft  and  vessels  that  can  get 
into  the  basin  at  hi^h  tide  can  lie  aground  there  without  injury. 

No  records  have  b(*en  kept  of  the  extent  to  which  this  basin  has  been 
used  for  winter  quarters  for  vessels,  it  is  estimated  that  about  50 
were  quartered  there  last  winter.  It  is  reported  that,  by  actual  county 
45  boats  were  in  the  basin  October  14, 1894,  as  follows: 


Vessels. 

Namber. 

Draft. 

Steamers 

2 

6 

25 

12 

Fett. 

3Jto5| 
5    to64 

SchuoDers 

Sloo]m - ...     -   -  _-  .          ----- 

3    t4>6  1 

Stu  alter  sail  boats 

2    to  'U 

Total 

45 

There  is  no  doubt  that  it  would  be  used  to  much  greater  extent  if  the 
depths  were  sufficient. 

The  fact  that  successive  Congresses  have  made  appropriations  for 
improving  this  harbor  shows  that  it  has  been  regarded  as  worthy  of 
improvement  heretofore.  In  my  opinion  Greenport  Harbor  is  worthy 
of  further  improvement  by  the  United  States,  with  the  object  stated; 
that  is,  deepening  the  anchorage  ground  in  Sterling  Basin  and  widen- 
ing and  deepening  its  approaches.  For  the  purpose  of  preparing  plans 
and  estimates  of  cost  ot  the  desired  improvement  no  survey  is  necessary, 
the  surveys  made  during  the  progress  of  the  improvements  completed 
in  1893  affording  all  essential  information. 

Inclosed  herewith  is  a  statement  in  relation  to  the  desired  improve- 
ment, presented  by  Hon.  Henry  A.  Reeves,  of  (Jreenport,  and  containing 
details  of  the  commerce  of  Greenport  during  the  calendar  year  18d3. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut.  Col,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A, 


STATEMENT  RELATTNG  TO  THE  DESIRED  IMPROVEMENT,  PRESENTED  BV  HON.aBXHY 
A.  REEVES,  OF  G  KEEN  PORT,  N.  Y. 

The  principal  object  for  which  the  proposed  further  improvemeot  of  Greenport 
Harbor  is  sought  is  to  establish  thereat  a  sale,  accessible,  and  convenient  inner  harbor, 
available  especially  for  the  use  of  yachts  and  vessels  of  light  draft,  within  which  to 
anchor  during  storms  or  periods  of  inactivity,  and  to  'May  up"  during  the  winter 

HOMNOIl. 
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Practically,  the  -work  already  done,  while  of  the  cn^eatest  importance  and  value, 
cominercially  speaking,  has  served  to  protect  the  harbor  from  encroachments  by 
easterly  storms,  and  to  afford  an  improved  waterway  on  the  west  side  of  the  break- 
water. It  is  now  desired  to  supplement  this  improvement  by  extending  the  channel, 
which  has  been  deepened  and  widened  up  to  and  into  the  mouth  of  Steriuie  Basin  or 
creek,  within  the  basin,  and  to  convert  tne  main  space  of  the  basin  into  a  harbor  by 
dredging  to  a  sufficient  depth  over  an  area  of  about  1,200  feet  by  600  feet. 

The  natural  conditions  for  the  success  of  such  an  undertaking  are  regarded  as 
favorable  in  an  unusual  degree.  The  basin  is  entirely  landlocked  and  secure;  the 
bottom  is  of  soft  mud,  admitting  of  easy  dredging;  the  distance  to  deep  water, 
wherein  the  dredgings  can  be  effectually  and  completely  disposed  of  without  harm 
to  navigation,  is  not  inconveniently  great;  the  space  so  obtained  by  simple  dredg- 
ing could  be  easily  and  quickly  reached  from  the  outer  harbor,  now  that  the  chan- 
nel has  been  straightened  and  widened,  and  would  accommodate  a  larger  number  of 
binats  of  the  class  referred  to,  for  which  there  is  now  no  adequate  or  convenient 
provision. 

The  harbor  of  Greenport,  in  a  general  sense,  as  to  depth  of  waiter,  area,  security 
from  storms,  and  freedom  from  ice,  may  be  said  to  be  oue  of  the  important  harbors 
of  the  Atlantic  Seaboard;  but  its  location  on  the  extreme  eastern  end  of  an  island 
])recludes  its  obtaining  the  same  measure  of  general  commerce  which  its  actual 
advantages  would  otherwise  command.  It  at  one  time,  forty  years  ago  and  more, 
had  a  very  considerable  share  of  the  whale  fishery ;  when  that  ceased  to  be  profitable 
and  was  given  up,  it  became  the  home  port  of  a  large  number  of  the  superior  wooden 
coasting  vessels,  mostly  two  and  three  masted  schoouers,  which  flourished  for 
twenty  or  twenty-five  years,  until  steam  supplanted  them;  and  now  its  principal 
business  is  done  in  the  line  of  fishing  steamers  and  smacks,  and  of  comparatively 
small  craft,  sloops,  and  schooners,  engaged  in  local  commerce,  whose  development, 
while  steadily  progressive,  is  slow.  Within  a  few  yenrs  past  yachts,  both  steam  and 
sail,  have  resorted  to  this  harbor  in  increasing  numbers,  and  from  early  spring  to 
late  fall  they  are  seen  on  the  adjacent  bays,  making  their  headquarters  at  Green- 
port.  Their  owners  and  sailing  masters  say  that  if  there  were  a  safe  and  comfort- 
able place  in  which  to  lay  up  tnese  costly  craft  at  this  harbor,  they  would  be  glad 
to  do  so. 

It  is  to  accommodate  them  and  the  large  class  of  other  li^ht-draft  vessels,  which 
are  generally  idle  for  three  or  four  months  of  winter  and  which  need  increased  room 
and  safer  winter  cjnarters  than  they  can  always  find  available,  that  this  improvement 
of  Sterling  Basin  is  especially  desired.  If  effected,  its  results  in  the  way  of  promot- 
ing the  commercial  and  thematerial  interests  of  Greenport  and  its  vicinity  would  be 
certain  and  extensive,  affecting  the  whole  community,  besides  lending  impetus  to  the 
local  development  of  commerce  on  Peconic  and  Gardiners  bays.  In  view  of  the 
foregoing  statement,  which  is  believed  to  be  a  moderate  one,  much  below  the  claims 
that  might  be  urged,  I  respectfully  submit  that  the  proposed  improvement  is  fully 
justified  by  the  facts  and  conditions  of  the  case,  and  can  not  fail  to  yield  a  lasting 
return  of  benefit  to  general  and  local  commerce  far  gre&ter  than  any  probable  coKt. 

As  showing  the  present  actual  importance,  in  a  commercial  sense,  of  the  harbor  of 
Greenport,  I  am  supplied  with  the  following  statistics  for  the  year  1893,  takeii  from 
offlcial  records  or  carefully  compiled  and  believed  to  be  entirely  reliable : 

HARBOR   OF  GREENPORT,   LONG  ISlJiND,   NEW^   YORK,   FOR  YEAR  1893. 

ArriraU  and  departures  of  resseh, 

[Draft,  3  to  18  feet;  tonnagf^,  5  to  1,200  tons.] 
Kind  of  vessels: 

Steamers 34 

Sailing;  vessels 101 

Barges,  yachts liOO 

TotAl 525 


Number  of  round  trips. 


Aggregate 
tonnage, 
all  trips. 


Tons. 

Four  steamers,  daily  trips 1, 623 

Thirty  steamers,  weekly  trips I  2,951 

Oue  tripper  week |  8.319 

Two  trips  per  year 22,500 

Total !  35,393 
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Freight  received  and  shipped  by  water, 
RECEIPTS. 


Chief  articles. 


Coal 

Ship  timber  and  lumber 

StoDe 

Salt 

Wood 

Freight  landed  by  steamers 

Fish  (ID  boxes),  phoaphates.  railroad  ties,  lumber,  ico,  etc.,  landed  at  railroad 
wharf 

Total 


Estimated 
Talue. 


$60,000 
45.4^ 
2.290 
3.960 
1,500 


SHIPMENTS. 


Chief  articles. 

Tons. 

Value. 

Sand     

3.000 

1,500 

20,000 

8.000 

480 

350 

1,500 

1,500 

$l.dOO 

Wood 

12,000 

Brick    

140.0UO 

Shells 

32.000 

Oysters 

12.000 

clams         .                ...             

10  000 

Fish 

120.000 

Produce 

35.000 

Total. 


36,330 


Number  of  Teasels  entered  for  refuge  in  1803  (estimated). 
Number  of  vessels  repaired  on  marine  railways 


.  52S 


Number.  I  Tonnage. 


Steam  vessels  enrolled  at  this  port. , 
Sail  vessels  enrolled  at  this  port — 
Barges  enrolled  at  this  port 


Total. 


2.951.48 

8.310  49 

781.30 

12.052  27 


D  35. 

PRELIMINARY  EXAMINATION    OF   COLD    SPRING    HARBOI^.   NEW  YORK. 
[Printed  in  House  Ex.  Doc.  No.  43,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  J>.  C\,  December  J,  1894. 
Sir  :  I  liave  the  honor  to  submit  the  accompanying  copy  of  report  of 
Kovember  2^^  1894,  by  Lieut.  Col.  Henry  M.  liobert,  Corps  of  Engi- 
neers, upon  preliminary  examination  of  Cold  Spring  Harbor,  New  York, 
provided  for  by  the  river  and  harbor  act  of  August  17,  1894. 

Colonel  Robert  reiwrts  that,  for  the  reasons  stated  by  his  assistant, 
he  does  not  consider  Cold  Spring  Harbor  worthy  of  improvement  by 
the  Government. 
I  concur  in  the  opinion  expressed  by  Colonel  Robert. 
Very  respectfully,  your  obedient  servant, 

ThOs.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 
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bepobt  of  libut.  col.  h.  m.  robert,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

New  York,  N,  Y.,  November  28,  1894. 
Oeneral:  1  have  the  honor  to  forward  herewith  a  report  of  a  pre- 
liminary examination  of  Cold  Spring  Harbor,  New  York,  made  by 
First  Lieut.  William  E.  Craighill,  Corps  of  Engineers,  in  pursuance  of 
the  river  and  harbor  act  of  August  17,  1894. 

For  the  reasons  stated  by  Lieutenant  Craighill,  I  do  not  consider 
Cold  Spring  Harbor,  New  York,  worthy  of  improvement  by  the  Gov- 
ernment. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut,  Col.,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  FIRST  LIEUT.  W.   K.   CRAIGHILL,   CORPS  OF  RNGINKER8. 

ExGiNKKR  Office,  United  States  Army, 

Kew  York,  N.  T.,  yorember  22,  1894. 

Colonel:  I  have  the  honor  to  submit  the  foUowiDg  report  of  a  prelimiDary  exam- 
ination of  Cold  Spring  Harbor,  New  York,  made  under  your  direction  in  October, 
1894: 

This  harbor  is  at  the  head  of  Oyster  Bay,  on  the  north  shore  of  Long  Island, 
situated  about  35  miles  from  New  York.  The  outer  harbor  bas  an  abundance  of 
Bufflciently  deep  water.  The  inner  harbor,  of  about  100  acres  in  area,  is  very  shoal, 
much  of  it  being  bare  at  low  water,  and  its  entrance  is  obstructed  by  a  bar  of  sand. 
All  the  business  is  now  done  from  the  lower  docks,  about  a  mile  below  tbe  entrance 
to  the  inner  harbor. 

The  desir«d  improvement  consists  in  cutting  a  channel  from  deep  water  of  tbe 
outer  bay  to  the  docks  of  the  inner  harbor  to  the  biological  laboratory  of  the 
Brooklyn  Institute  of  Arts  and  Sciences  and  to  the  building  of  tbe  New  York  State 
Fish  Commission.  The  two  institutions  last  named  are,  from  their  nature,  iutcrested 
in  hnvinff  access  to  tbe  deep  water  of  the  sound.  The  biological  laboratory  belongs 
to  the  Wawepez  Society,  whose  purpose  is  to  promote  the  increase  and  diffut^ion  of 
knowledge  in  tbe  natural  history  sciences.  The  New  York  State  Fish  Hatchery 
gives  attention  to  tbe  hatching  of  both  fresh  and  salt  water  tish  and  lobsters;  of 
the  two  latter  many  millions  are  annually  turned  out  into  tbe  open  waters  of  Long 
Island  Sound.  Both  those  institutions  have  buildings  near  the  head  of  the  inner 
harbor.  Along  the  cast  side  of  the  harbor  there  are  several  old  docks,  but  the  busi- 
ness done  at  them  is  at  present  of  but  small  amount. 

A  channel  80  feet  wide  and  6  feet  deep  at  low  water  would  answer  all  the  nee<ls  of 
the  place.  It  would  be  about  3,600  feet  long,  and  70,000  cubic  yards  of  excavation, 
roughly  stated,  would  be  required.    This  would  cost  about  $15,000. 

It  is  doubtful,  however,  whether  the  dredged  cut  through  the  sand  bar  at  the 
mouth  of  the  harbor  would  maintain  itself  without  jetties  or  other  permanent  con- 
structions, which  would  be  more  expensive  than  the  present  or  prospective  commerce 
of  the  place  will  justify. 

I  do  not  therefore  think  this  harbor  is  worthy  of  improvement  by  the  Government. 

Appended  are  extracts  from  letters  bearing  upon  the  importance  of  the  desired 
work. 

Very  respectfully,  your  obedient  servant, 

W.  E.  Craighill, 
First  Heutenanty  Corps  of  Engineers. 

Lieut.  Col.  Henry  M.  Robert, 

Corps  of  Engineers. 
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EXTRACT  FROM  PETITION  OF  JOHX  B.  WOODWARD,  PRESIDENT,  FRAJTKI.IX  W. 
HOOPER,  DIRECTOR,  OK  THE  BROOKLYN  INSTITUTE  OF  ARTS  AND  BCIEJ^CES,  A>T' 
EUGENE  G.  BLACKFORD,  TREASURER  OF  THE  BROOKLYN  INSTITUTE  <fF  AKIS  AM 
SCIENCES  (ALSO  PRESIDENT  OF  THE  BIOLOGICAL  DEPARTMENT  MAINTAIXIXC  SCI!«-  L 
AT  COM)  SPRING  HARBOR);  JOHN  D.  JONES,  PRESIDENT  OF  THE  WAWEPKX  SlJCIETV. 
AND  FOURTEEN  OTHERS,   DATED  OCTOBER,  1894. 

•  *•*••  • 

In  the  matter  of  the  proposed  improvement  of  Cold  Spring  Harbor,  Long  IslaD-i. 
by  tbe  General  Government; 

*The  nndersipined  lespectfullv  represent  that  the  channel  of  approacb  to  the  inu?: 
harbor  uud  the  inner  harbor  Lave  been  long  tilling  np  so  that  the  various  dor -if 
situate  cu  both  sides  of  such  inner  harbor,  which  were  formerly  largely  ased  Li: 
commercial  purposes,  are  now  rendered  almost  useless. 

They  also  represent  that  the  New  York  State  Fish  Hatchery,  which  gives  attes 
tion  to  the  batching;  of  both  fresh  and  salt  water  fish  and  lobsters,  and  of  the  t^ 
latti-r  many  millions  are  annually  turned  out  m  the  open  waters  of  Lonfi^  Kslao-. 
8ouud,  and'  the  biological  laboratory  of  the  Brooklyn  Institute  of  Arts  and.  &ie^«-^^ 
with  students  from  all  parts  of  the  United  States  engaged  in  biolo>(ical  and  otb^: 
scientiiic  research,  including  the  study  of  marine  animal  and  vegetable  life,  and  !•: 
which  object  special  buildings  have  been  erected,  are  both  located  at  or  near  tbc 
head  of  the  inner  harbor. 

These  two  important  public  and  semipnblic  institutions  work  somewhat  in  qdisol. 
and  they  experience  great  difficulty,  except  at  high  tide,  in  reaching  their  reBpecti'v': 
landings  in  consequence  of  such  tilling  up  of  the  channel  and  harbor.  And  their 
future  successful  operation  depends  largely  upon  the  deepening  of  the  channel  >.v  :i» 
to  atlbrd  better  facilities  for  reaching  their  buildings. 

We  therefore  are  of  the  opinion  that  the  reasonable  deepening  of  the  channel  so  ^• 
to  render  access  to  the  various  docks  and  wharves  on  the  inner  harbor  is  a  pn>p?r 
improvement  and  should  be  done  by  the  General  Government  in  view  not  merely  nr' 
the  usual  commercial  advantages,  but  of  the  great  future  benefits  that  will  result  t  • 
the  public  through  the  enlarged  operation  of  the  two  institutions  above  mentlonet^. 
uow  wf  11  established. 


EXTRACT  FROM   LETTER  OF  WILUAM  E.  JONES,  COLD  SPRINO  HARBOR,  L^NG    ISL.\NI>. 

DATED  OCTOBER  24,  1894. 

Complying  with  your  request  of  Tuesday  last,  I  inclose  herewith  a  list  of  ves^Is 
licensed  and  belonging  to  the  port  of  Cold  Spring  Harbor. 

Cold  Spring  Harbor  is  a  port  of  entry  and  has  a  little  over  4,000  tons  registered  hj 
its  customs  officer  for  1894,  1,019  tuns  of  which  are  owned  in  and  belong  to  Colli 
Spring  Harbor.  In  1884  there  were  2,428  tons  and  in  1874  3,220  tons  owned  in  stud 
belonging  to  Cold  Spring  Harbor. 

In  1874  six  packets  were  kept  busy  all  the  time  taking  farmers'  produce  on  board 
from  the  docks  you  saw  inside  the  sand  bars  and  carrying  them  to  New  York  City. 

The  present  landing  for  the  steam  propeller  which  plies  between  Cold  Spring  and 
New  York,  on  account  of  shallow  water  and  mud,  is  1^  miles  farther  north  than  it 
should  be  for  the  accommodation  of  its  patrons  and  the  farmers  who  send  produce 
to  New  York,  necessitating  an  extra  cartage  of  1^  miles  each  way.      i 

There  are  ui)ward  of  15,000  acres  of  laud  that  are  dependent  on  Cold  Spring  Har- 
bor lor  its  nearest  and  cheapest  water  shipping  point.  Of  this  land  about  one-thini 
is  wood,  much  of  which  being  on  the  hilly  portion  near  the  harbor.  Another  third, 
with  the  exception  of  fruit  orchards,  is  about  equally  divided  between  having  and 

{>asture  lands,  while  the  remaining  third  is  used  for  raising  grain  to  enliven  th« 
and  after  its  hay  croppiug  and  also  for  raising  garden  vegetables  (mostly  pickles, 
cabbage;  potatoes,  and  tomatoes)  for  the  New  York  market. 
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Statement  of  vessels  licensed  and  belonging  to  the  port  of  Cold  Spring j  Long  Island,  in 
the  years  1874,  1884,  and  1894. 


1874. 


VeRselH. 

GroAH 
toniia<;e. ' 

Vessels. 

Gross 
tonnage. 

Schooners: 

William  L  Peck *.• 

77.81 
112.90 
165.35 
212. 61 
242.23 
80.  83 
42.58 
57.41 
230.06 
134.86 
171. 80 
139. 16  1 
114.52 
00.32 
67.23 

Schooners— Cod  tin  aed . 

Horizon             ......•«<•■««..  ...  . 

109  88 

Terois  Bodine 

Francis  H.  Smilh 

125  67 

Sarah  Purves 

Ann  Dole 

189.07 

KIi7.a  J.  Kaynor 

J.  H.  Barnett....            

146  00 

P.M.  Wheaton 

Kacer 

68  85 

Excelsior 

Evergreen 

119  66 

Dis)>atch 

F.  Merwin.             ... 

187  52 

Aiiiiie  E.  Demckson 

D.  C.  Foster 

95  23 

C.W.Locke 

LiEzle  Evans 

155  45 

iJohn  Warren ....................... 

Sloops: 

Palmyra 

E.&  I. Oakley 

34.76 

Flyaway 

E.A.Willis 

33  45 

Cvnthla  Jane 

Daniel  B  Smith 

15.34 

Itoindeer 

ToUl 

Sarah  L.Merritt 

3,220.04 

1S841.. 


Teasels. 

Tonnage.        1 

Vessels.     ' 

Tonnage. 

Gross. 

Ket. 

Gross. 

Net. 

Schooners : 

Sarah  Qninn  ...... .^T^r.... 

113.68 
212. 61 
114. 52 
108.84 
160.97 

77.81 
134.86 
109.88 

95.23 
388.04 
119.66 
171.80 

108 

201.06 
108.80 
103.40  , 
161. 47 

73.02 
128.12 
104.30 

00.47 
368  64 
113.68 
163.21 

Schooners—Continned : 
Geo  Gnmev          ... 

240.80 
42.58 

150.00 
54.10 

33.45 
38.34 
17.37 
16.34 
0.47 

928  85 

£liEa<r  Raynor 

Dispatch 

40.46 

Cynthia  Jane 

Flyaway 

152 

Rev.  J.  Fletcher 

Sharoshooter    .  .....  . 

51  40 

Allen  Gorney 

Sloops: 

E.  A.  Willis 

Wm.L.  Peck 

31.78 

John  \^arren....  ...•.••.... 

Leonida 

36  43 

Horizon 

Nellie  G 

■  16  51 

D.  C.  Foster 

Dan'l  B.  Smith 

14  58 

Mabel  Rose 

Telenhone    .     .          .  .     . 

9 

Evergreen* 

Total 

E&L  Oakley 

2,428.52 

1894. 


Schooners : 

Mabel  Rose 

388.04 
100.88 
184.80 
113.68 
57.41 
42.58 
05.23 

368.64 
104.39 
128. 12 
108 
54.54 
40.46 
90.47 

Sloops: 

Richard  Mall 

33.62 

19.07 

12 

6.09 

6.63 

31.94 

Horizon 

S  H.  Edwards 

18  12 

John  Warren 

Grav  Eacie 

11  40 

Sarah  Quinn  ............... 

Ocean  Wave  .- 

5  70 

Ideal 

6  30 

Dispatch 

Total 

D.  C.  Foster 

1,019.09 

D  36. 

PRELIMINARY  EXAMINATION  OF  HEMPSTEAD  HARBOR,  NEW  YORK. 
[Printed  in  Honse  Ex.  Doc.  No.  163,  Fifty- third  Congress,  third  session.] 

Office  of  the  Chief  op  Engineers, 

United  States  Army, 
Wa8hingto7ij  D.  C,  January  ^,  1895, 
Sir  :  I  have  the  honor  to  sabmit  the  accompanying  copy  of  report  of 
December  31, 1894,  by  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers, 
in  regard  to  the  preliminary  examination  of  Hempstead  Harbor,  New 
York,  provided  for  by  the  river  and  harbor  act  of  August  17, 1894. 
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Colonel  Robert  reports  that  work  for  the  improvement  of  this  locality 
is  beinjj:  at  present  carried  on  under  appropriations  made  by  Congress 
for  improving  Glen  Cove  Harbor;  and,  further,  that  he  does  not  con- 
sider Hempstead  Harbor  worthy  of  imi)rovement  by  the  Government., 
except  to  the  extent  contemplated  by  the  present  project. 
The  views  of  Colonel  Robert  are  concurred  in  by  this  office. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.^  Chief  of  Engineers. 

Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  h.  m.  robert,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

New  Yorkj  N.  T.,  December  31, 1894. 

General  :  I  have  the  honor  to  submit  herewith  the  following  report 
upon  the  preliminary  examination  of  Hempstead  Harbor,  New  York, 
made  in  pursuance  of  the  river  and  harbor  act  of  August  17, 1894. 

I  have  been  unable  to  find  anyone  who  knows  the  object  of  this 
examination,  though  I  have  written  three  letters  of  inquiry  to  the 
Representative  of  the  Congressional  district  containing  this  harbor, 
and  have  personally  visited  several  of  the  villages  on  the  shore  of  the 
bay  known  as  Hempstead  Harbor.  The  Government  is  already  improv- 
ing this  harbor,  the  appropriations  being  for  Glen  Cove  Harbor,  which 
is  a  common  name  for  the  portion  of  the  harbor  most  commonly  used. 
In  fact,  the  name  Hempstead  Harbor  is  very  misleading,  as  it  applies 
to  a  large  bay  with  a  wide  mouth  on  the  north  shore  of  Long  Island, 
while  the  name  Hempstead  Bay  is  applied  to  a  body  of  water  on  the 
south  shore,  almost  entirely  suirounded  by  land'.  1  find  that  Hemp- 
stead Harbor  is  constantly  referred  to  in  reports  from  this  ofiice  as 
Hempstead  Bay,  while  the  part  that  is  being  improved  by  a  breakwater 
is  generally  called  Glen  Cove  Harbor. 

The  people  interested  are  very  anxious  to  get  larger  appropriations 
for  the  breakwater,  but  as  that  work  has  already  been  sanctioned  by 
Congress,  and  an  appropriation  was  made  for  it  in  the  last  river  and 
harbor  act,  and  as  it  will  require  $146,960  more  to  be  appropriated  to 
complete  the  project,  I  do  not  consider  it  a  proper  subject  for  an  exam- 
ination or  survey.  1  do  not  know  of  any  other  part  of  Hempstead 
Harbor  that  requires  improvement  by  the  Government. 

1  Avould  therefore  report  that  I  do  not  consider  Hempstead  Harbor 
worthy  of  improvement  by  the  (lovernment,  except  to  such  extent  as 
it  is  now  being  improved  at  Glen  Cove  Harbor. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
TAeut  Ool,^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 
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D  37- 

PRELIMINARY    EXAMINATION   OF  WOODSBURG   CHANNEL,   HEMPSTEAD 

BAY,  NEW  YORK. 

[Printwl  m  Hpuee  Ex.  Doc.  No.  68,  Fifty-third  Congre§8,  third  aeBsioD.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  6\,  December  i,  1894. 
SiE:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
November  24, 1894,  by  Lieut.  Col.  Henry  M.  Robert,  Corps  of  P]ngiueers, 
upon  preliminary  examination  of  Woodsburg  Channel,  in  Hempstead 
Bay,  New  York,  made  to  comply  with  provisions  of  river  and  harbor 
act  of  August  17, 1894. 

Colonel  Robert  reports  that  he  does  not  consider  Woodsburg  Channel 
worthy  of  improvement,  and  in  this  opinion  I  concur. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen.,  Chief  of  Engineers, 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 


Engineer  Office,  United  States  Army, 

New   1  orA',  N.  T.,  November  24,  1894. 
General:  I  have  the  honor  to  submit  herewith  the  following  report 
of  the  preliminary  examination  of  Woodsburg  Channel,  Hempstead 
Bay,  New  York,  made  in  pursuance  of  the  river  and  harbor  act  of 
August  17, 1894. 

First  Lieut.  William  E.  Craighill,  Corps  of  Engineers,  was  detailed 
to  make  the  preliminary  examination,  and  his  report  is  appended  hereto. 
For  the  reasons  given  by  Lieutenant  Craighill,  1  do  not  consider  that 
Woodsburg  Channel,  Hempstead  Bay,  New  York,  is  worthy  of  improve- 
ment by  the  (leneral  Government. 

Very  respectfully,  j'^our  obedient  servant, 

Henry  M.  Robert, 
Lieut.  Col.,  Corps  of  Engineers. 
Brig.  G«n.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


bkport  of  first  likut.  w.  b.  craighill,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

New  York,  N.  Y.,  November  16, 1894, 

Colonel:  I  have  the  honor  to  sabmit  the  foUowing  report  of  a  preliminary  exam- 
ination of  Woodsburff  Channel  in  Hempstead  Bay,  New  York,  made  under  your 
direction  in  October,  1894. 

Hempstead  Bay  is  a  mass  of  small,  irregalar  and  shallow  channels,  extending 
nearly  all  the  way  from  Sonth  Oyster  Bay  on  the  east  to  Jamaica  Bay  on  the  west. 
Woodsbare  Channel  is  in  the  western  part  of  this  bay. 

The  dock  on  this  channel  is  about  a  mile  from  Woodsburg,  a  small  suburban  town 
near  the  south  shore  of  Long  Island  and  distant  from  Brooklyn  about  19  miles. 

The  difficulty  experienced  is  directly  in  the  neighborhood  of  the  dock,  and  is  tliat 
the  present  low-water  channel  lies  at  some  distance  from  the  dock.    It  is  desired  to 
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excavate  a  new  channel  to  the  duck,  from  the  nearest  deep  water  in  the  cbannfl 
To  accomplish  this  a  cut  estimated  at  1,000  feet  in  length  would  be  necessary.  It 
would  he  Riitticient  to  make  it  40  feet  wide  and  4  feet  in  depth  at  low  water.  '  Two 
thoimanil  dollars  would  probably  cover  the  cost  of  the  work. 

Little  or  no  hiisiness  is  done  at  this  point,  except  the  fthipment  of  oysters,  whicL 
IH  of  conKidtrahle  importance,  but  itis  lioped  that  if  the  means  of  access  to  the  dork 
were  improved  the  business  would  increase,  and  a  check  would  l>e  had  npon  tLf 
railroad,  which  now  has  a  monopoly  of  the  freight  business  for  Woodsbarg  and  ttkv 
neighboring  towns. 

It  is  stated  that  ''there  was  paid  last  year  to  the  Long  Island  Railroad,  by  the 
people  of  Woodsburg,  $9,000;  by  the  people  of  Fenhnrst,  $9,000;  by  the  people  of 
Lawrence,  $45,(XX);  by  the  people  of  Cedarnurst,  $12,000;  by  the  people  of  Far  Kock 
away,  $135,000.  '  There  is  no  competing  line  of  road,  and  because  of  ti.e 

condition  of  the  channel  there  are  no  means  of  bringing  in  or  sending  away  frei^bt 
by  water;  consequently,  the  railroad  charges  what  it  pleases  <and  moves  Treigbt  ^t 
its  own  sweet  will." 

This  work  would  probably  be  of  benefit  to  a  large  community  now  reached  by  only 
one  railroad,  but  I  think  the  same  result  could  be  accomplished  by  movinj^  the  dock 
to  the  channel,  a  distance  of  not  over  200  yards,  an  I  this  is  more  properly  a  sabjeci 
for  private  enterprise. 

For  these  reasons  this  channel  is  not,  in  my  opinion,  worthy  of  improvemeat  by 
the  General  Government. 

Appended  to  this  report  is  copy  of  letter  received  from  Hon.  T.  F.  Magner  bearing 
open  the  importance  of  the  desired  work. 

Very  respectfully,  your  obedient  servant, 

W.  E.  Craighiu., 
First  LieuUf  Corps  of  EngineerM- 

Lieut.  Col.  Hrnry  M.  Robert, 

Corps  of  Engineers. 


LSTTRR  OP   HON.  T.  F.   MAGNBR. 

Brooklyn,  September  10,  1S94. 

My  Dear  Sir:  On  the  29th  nltimo  I  received  a  letter  from  yon  in  relation  to  the 
preliminary  survey  of  Woodsburg  Channel,  in  pursuance  of  the  river  and  harbor  act 
of  last  August.  The  improvement  desired  is  the  deepening  of  the  channel  at  the 
dock  at  the  foot  of  the  Woodsburg  boulevard  leadiu<r  to  the  railroad  station  The 
Woodsburg  Channel  runs  a  deep-water  stream  from  the  East  Rockaway  Inlet  nearly 
np  to  the  pier  at  the  foot  of  the  boulevard.  The  improvement  desirocl  would  bring 
this  deep-water  channel  directly  up  to  the  pier.  The  pier  is  the  only  pier  oo  this» 
bay  west  of  East  Rockaway.  It  is  used  by  tiie  public,  and  has  been  for  .soiue  time  by 
consent  of  the  owners.  It  is  the  only  means  of  receiving  and  shipping  fi  eight,  exce)>t 
^  the  Long  Island  Railroad,  in  this  section  of  the  country.  It  is  the  only  landing  fui  i 
^-TCBsel  between  the  landing  at  Inwood,  on  the  Jamaica  Bay,  and  the  landing  at  Kasi 
Rockaway.  The  people  in  the  great  strip  of  land  between  Far  Rockaway  and  Ea^i 
Rockaway  are  compelled  to  depend  exclusively  npon  the  Long  Island  Railroad  Un 
receiving' and  shipping  their  fi*eights.  This  section  of  the  country  is  rapidly  grow 
ing,  and  it  is  only  a  question  of  a  few  years  when  it  will  be  closely  built  upon  by 
people  who  are  leaving  the  cities  of  New  York  and  Brooklyn  and  erecting  villa  resi- 
dences there. 

The  Far  Rockaway  branch  of  the  Long  Island  Railroad  earned  one-sixth  of  all  tbe 
receipts  of  that  railroad  for  the  past  year.  There  was  paid  last  year  to  tbe  Lou^: 
Island  Railroad  by  the  people  of  Woodsburg,  $9,000 ;  by  the  people  of  Feuhur^t. 
$9,000;  by  the  people  of  Lawrence,  $45,000;  by  the  people  of  Cedarhurst,  $12,(i0tl, 
by  the  people  of  Far  Rockaway,  $135,000.  All  this  money  was  spent  by  these  people 
to  n  system  of  railroad  which  possesses  a  monopoly  of  the  business  and  which  charges 
rates  beyond  that  of  any  other  railroad  in  the  State  of  New  York.  There  is  no  com- 
peting line  of  road,  and  because  of  the  conditions  of  tbe  channel  there  is  no  means 
of  bringing  in  or  sending  away  freights  by  water,  consequently  the  railroail  charges 
what  it  pleases  and  moves  freight  at  its  own  sweet  will.  Immense  quantity  of  brick, 
lumber,  and  other  brick  materials  are  annually  brought  to  this  section  from  New 
York  by  rail,  and  tons  of  oysters,  clams,  and  agricultural  products  are  shippetl  in 
return.  All  of  this  has  to  be  done  at  excessively  high  rates  over  the  Long  Islauii 
Railroad  system.  It  would  be  of  incalculable  valne  to  the  people  in  this  section  of 
the  land  to  have  this  channel  brought  up  to  the  pier  now  used  by  the  public,  so  that 
a  sufficient  depth  of  water  might  there  be  had  for  the  purpose  of  bringing  in  light 
craft. 
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During  tho  recent  few  years  the  chanui-l  hns  backed  away  from  tlic  pier  by  reason 
of  d(Sbri8  thrown  in  the  bay,  and  these  impediments  have  accuranlated  in  some  cases 
BO  as  to  appear  above  the  water,  affording  an  opportunity  for  squatters  to  buiJd 
shipping  cabins  tiiereon.  If  a  proper  survey  weio  made  of  the  bay,  dufiuiujj  the 
limits  within  T^  hich  this  might  not  be  done,  pi'ivate  enterprise  would  be  stimulated 
to  undertake  work  even  if  the  Goveniment  engineers  would  deem  the  nctual  dredg- 
ing too  vast  an  undertaking  to  recommend.  There  are  other  facts  which  could  only 
bo  explained  by  personal  inspection,  and  these  I  will  be  pleabed  to  put  in  your  pos- 
session at  any  time  it  would  be  convenient  for  you  to  present  yourself  at  the  Woods- 
burg  Channel.  If  you  would  inform  me  when  yuu  propose  to  visit  the  place  I  will 
meet  you  with  proper  conveyances  and  show  you  in  person  just  what  is  desired. 
With  assurance  of  regard,  I  am,  sincerely,  yours, 

Thos.  F.  Magnbr, 
Member  of  Congress,  Sixth  District  of  Netv  York, 

Col.  Henhy  M.  Rubkkt. 


D  38. 

survey  of  cos  cob  harhqr  and  mianus  river,  connecticut. 

Engineer  Office,  United  States  Army, 

New  Fork  City,  June  19, 1895. 
General:  I  have  the  honor  to  sabmit  the  following  report  on  the 
survey  of  the  lower  part  of  the  harbor  of  Cos  Cob  and  Mianus  River, 
Connecticut,  provided  for  in  the  river  and  harbor  act  of  1894,  which  act 
contained  an  appropriation  clause  as  follows: 

Improving  harbor  at  Cos  Cob  and  Mianus  River,  Connecticut:  Continuing 
improvement,  four  thousand  dollars,  including  a  survey  of  the  lower  part  of  the 
harbor  with  a  view  of  making  a  turning  basin  therein. 

The  existing  project  for  improvement  of  this  harbor,  adopted  in  1892 
after  a  survey  had  been  ordered  by  Congress  and  the  first  appropria- 
tion for  improvement  had  been  made,  provides  for  a  channel  6  feet  deep 
at  mean  low  water  up  to  the  Mianus  wharves,  to  be  150  feet  wicte 
below  the  railroad  bridge  and  100  feet  wide  above  the  bridge. 

The  original  petition  to  Congress,  printed  in  the  Annual  Eeport  of 
the  Chief  of  Engineers  for  1891,  page  853,  asks  for  a  channel  300  feet 
wide  up  to  Mianus.  After  a  conference  between  the  petitioners  and 
the  engineer  officer  in  charge  they  agreed  that  such  a  width  would  make 
a  more  expensive  improvement  than  the  existing  commerce  would  war-. 
rant  and  they  approved  of  reducing  it  to  the  limits  stated  in  the  project. 

I  am  informed  by  the  persons  at  whose  request  the  first  survey  was 
made  that  it  was  at  that  time  their  desire  to  secure  a  considerable 
widening  of  the  channel  in  the  lower  part  of  the  harbor  to  serve  the 
purpose  of  a  turning  basin,  or  more  properly,  an  anchorage  basin^ 
therein.  They  state  that  owing  to  their  lack  of  familiarity  with  the 
distances  on  water  and  their  misunderstanding  the  language  of  the 
project,  they  had  believed  that  the  project  as  adopted  would  give  them 
in  part,  if  not  wholly,  the  anchorage  room  which  they  had  desired,  and 
it  was  to  remedy  this  error  that  they  asked  to  have  the  survey  ordered 
1)1^  Congress,  so  that  estimates  and  plans  for  the  desired  anchorage  area 
tould  be  presented. 

The  survey  was  made  in  the  fall  of  1894,  and  the  map  of  the  same, 
sBowing  correctly  the  location  of  the  desired  turning  basin,  is  forwarded 
Wewith, 

^  The  turning  basin,  as  desired,  would  lie  on  the  west  side  of  the 

'channel,  just  inside  the  entrance  to  the  harbor,  widening  the  channel 

•  by  300  leet,  with  a  depth  of  7  feet  at  mean  low  water,  for  a  distance  of 
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about  2,000  feet  measured  along  the  channel  and  narrowing  it  to  about 
1,500  teet  at  the  west  side  of  the  turning  basin.  To  excavate  this  area 
to  the  required  depth  would  involve  dredging  100,000  cubic  yards  of 
material.  The  survey  shows  there  would  be  no  unusual  difficulty  or 
expense  attendant  upon  this  work.  The  material  to  be  dredged  would 
be  mud,  with  possibly  a  small  amount  of  sand  near  the  outer  end. 
The  excavation  of  this  turning  basin  is  estimated  to  cost  as  follows: 

Dredgiu^  100,000  cubic  yards  of  niateriaJ,  at  15  cents  per  j^ard $15,  OOO 

Supervision,  contingencies,  etc.,  about 3,  OOO 

Total  estimated  cost 18,  000 

If  this  extension  of  the  project  be  adopted  it  would  afford  anchorage 
room  in  the  lower  harbor,  where  it  is  much  needed  in  the  summer,  when 
the  channel  is  often  crowded  with  yachts  and  pleasure  boats  to  such 
an  extent  as  to  make  navigation  a  matter  of  difficulty. 

The  adoption  of  this  extension  would  increase  the  cost  of  completion 
by  about  $18,000,  making  the  estimate  for  the  whole  project  from  the 
beginning,  in  1892,  $54,000  instead  of  $36,000;  though  if  appro])riat]on 
was  made  sufficient  to  excavate  the  entire  basiain  one  year  the  work 
could  probably  be  done  for  12  cents  per  cubic  yard,  or  at  a  total  cost 
of  $15,000. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robeet, 

Colonel  of  Engineers. 
Brig.  Gen.  Wm.  P.  OEAiaHiLL, 

Chief  of  Engineers^  U.  8.  A. 


D  39. 
establishment  of  harbor  lines  at  new  haven,  connecticut. 

Office  of  Board  of  Harbor  Commissioners, 

New  Haven,  Conn,,  October  19^  1894. 
Dear  Sir  :  At  a  recent  meeting  of  the  board  of  harbor  commissioners 
for  New  Haven  Harbor,  it  was  resolved  that  a  map  of  the  harbor  lines  of 
New  Haven  Harbor,  as  prescribed  by  the  board  of  harbor  commission- 
ers and  established  by  the  general  assembly  of  Connecticut,  be  for- 
warded to  Col.  H.  M.  Robert,  with  request  that  he  transmit  it  to  the 
Secretary  of  War  and  recommend  that  the  harbor  linos  as  prescribed 
by  the  harbor  commission  and  established  by  the  general  assembly  be 
approved  by  the  Secretary  of  War,  if  in  his  judgment  they  are  such 
harbor  lines  as  are  proper  and  suited  to  the  needs  of  New  Haveu 
Harbor. 

The  map  referred  to  is  sent  herewith.*  Will  you  kindly  forward  it  to 
the  Secretary  of  War,  with  a  copy  of  the  above  resolution  and  with  sav^h 
remarks  and  recommendations  as  you  feel  authorized  to  make. 

Very  respectfully,  yours,  * 

A.  B.  Hill, 
Clerk  Board  of  Harbor  Commissioners.  ^ 
Lieut.  Col.  H.  M.  Bobert,  ^ 

Corps  of  Engineers,  IL  S.  A. 


•  Omitted. 
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BBPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

FiNaiNEER  Office,  United  States  Army, 

Nete  YorJcy  N.  T.,  November  10^  1894. 

General  :  On  October  10, 1894,  the  board  of  harbor  commissioners 
for  New  Haven  Harbor,  Connecticut,  wrote  me  forwarding  a  map  and 
description  of  certain  harbor  lines  in  New  Haven  Harbor,  established 
by  the  general  assembly  of  the  State  of  Connecticut,  and  requesting 
ine  to  forward  the  same  to  the  Secretary  of  War  and  to  rei;ommend 
their  approval  by  him  if  in  his  judgment  they  are  such  harbor  lines  as 
are  proper  and  suited  to  the  needs  of  New  Haven  Harbor. 

I  have  the  honor  to  transmit  herewith  the  letter,  map,*  and  descrip- 
tion  referred  to,  together  with  a  copy  of  the  act*  of  the  general  assembly 
of  the  State  of  Connecticut,  establishing  the  board  of  harbor  commis- 
sioners and  defining  its  authority. 

Section  3  of  said  act  is  as  follows : 

Skc.  8.  Whenever,  in  the  judgment  of  said  board  of  harbor  coDimissioner»,  the 
public  pood  requires,  they  may  proceed  to  prescribe  harbor  lines  in  said  harbor, 
beyond  which  no  wharf,  pier,  or  other  structure  shall  be  extended  into  said  har- 
bor, and  shall  report  the  same  for  the  consideration  of  general  assembly  at  its  next 
session:  Provided,  however j  That  said  commissioners,  before  di'awing  any  such  line, 
shall  appoint  a  convenient  time  and  place  for  hearing  of  all  persons  interested, 
and  shall  give  notice  thereof  by  publication  two  weeks  successively  in  two  or  more 
newspapers  published  in  the  city  of  New  Haven,  the  first  publication  to  be  at  least 
twenty  days  before  the  time  of  hearing. 

In  compliance  with  this  act  the  harbor  commissioners  in  1875,  after  a 
public  hearing,  of  which  twenty  days'  notice  was  given,  adopted  cer- 
tain harbor  lines  which  the  State  legislature  enacted  into  a  law.  In 
1878, 1881,  and  181^3  these  harbor  lines  were  in  similar  manner  extended 
by  acts  of  the  legislature,  as  shown  in  inclosure  B.  Governor  James  E. 
English  and  Prof.  William  P.  Trowbridge  were  members  of  the  board 
of  harbor  commissioners  when  these  lines  were  established,  except  at 
the  time  of  the  extension  last  year,  and  I  am  informed  that  Professors 
Mitchell  and  Whiting,  of  the  Coast  and  Geodetic  Survey,  actually 
determined  the  lines. 

There  is  a  small  gap  in  the  line  just  above  Tomlinsons  Bridge  on  the 
west  side  of  the  harbor  that  the  harbor  commissioners  have  never 
filled  because  no  one  care^l  for  it  as  yet.  As  they  are  anxious  to  have 
the  established  lines  adopted  as  soon  as  practicable  by  the  Govern- 
ment, and  there  is  no  immediate  necessity  for  filling  this  gap,  I  forward 
the  map  and  papers  as  requested. 

These  lines  have  been  evidently  established  by  the  harbor  commis- 
sioners and  the  State  legislature  with  great  care  after  a  full  hearing, 
and  property  has  been  bought  and  sold  for  years  with  reference  to  these 
lines,  and  riparian  owners  have  considered  that  they  had  vested  rights 
out  to  such  harbor  lines.  For  these  reasons  I  do  not  think  that  any 
change  should  be  made  in  the  harbor  lines  established  by  the  State  of 
Connecticut,  unless  the  interests  of  navigation  are  injuriously  affected 
by  the  lines. 

I  have  examined  the  plan  of  harbor  lines  carefully,  and  find  that  it 
is  laid  out  with  particular  reference  to  the  preservation  of  the  harbor. 
It  is  in  every  essential  feature  the  plan  which  I  should  have  prepared 
and  recommended  had  the  matter  been  referred  to  me  originally.  I 
have  had  the  description  compared  with  the  plan,  and  find  it  to  be  an 
accurate  description  of  the  harbor  lines  as  shown  on  the  tracing.  I 
have  had  a  few  modifications  made  in  the  descriptions  (in  ink  on  the 

•  Omitted.  ^  j 
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printed  copies),  which  make  thedescriptious  more  explicit,  tliough  tbey 
could  not  be  misunderstood  without  these  modifications  if  carefully 
compared  with  the  map. 

In  my  judgment  the  establishment  of  harbor  lines  in  and  for  the 
harbor  of  New  Haven,  Conn.,  is  essential  to  the  preservation  and  pro- 
tection of  that  harbor,  as  contemplated  by  section  12  of  the  river  aud 
harbor  act  of  August  11, 1888,  as  amended  and  reenacted  by  section  12 
of  the  river  and  harbor  act  of  July  13,  1892. 

For  the  reasons  hereinbefore  given,  1  consider  the  system  of  harbor 
lines  as  adopted  by  the  New  Haven  board  of  harbor  commissionerg 
and  by  the  general  assembly  of  the  State  of  Connecticut  a  suitable  and 
proper  system  of  harbor  lines  for  that  harbor;  and  therefore,  if  tbe 
Chief  of  Engineers  concur,  I  recommend  that  the  map  aud  amended 
description  of  harbor  lines  herewith  be  forwarded  to  the  Secretary  of 
War,  with  the  recommendation  that  they  be  established  by  him. 
Very  respectfuUy,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut.  Col.^  Corps  o/Ungineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Gh^f  of  Engineers^  U.  8.  A.  ' 

[First  indorsement.] 

Office  Chief  of  Engineers, 

D.  S.  Abmy, 
November  13  j  1894. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  board  of  harbor  commissioners  for  New  Haven  Harbor,  Con- 
necticut, established  by  act  of  the  State  legislature  of  Connecticut  of 
June  27, 1872,  submits  for  approval  of  the  Secretary  of  War,  under  the 
provisions  of  section  12  of  act  of  September  19, 1890,  certain  harbor 
lines  for  New  Haven  Harbor  adopted  by  said  board  and  established  by 
acts  of  the  State  legislature  of  Connecticut  of  various  dates. 

Lieut.  Col.  H.  M.  Robert,  Corps  of  Engineers,  the  oflScer  in  charge  of 
the  improvement  of  New  Haven  Harbor,  reports  that  he  has  examined 
the  plan  of  harbor  lines  carefully  aud  finds  that  ^^it  is  laid  out  with 
particular  reference  to  the  preservation  of  the  harbor." 

It  is  therefore  recommended  that  the  lines  selected  be  approved,  and 
that  the  Secretary  place  his  approval  upon  the  tracing  submitted. 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 

[Second  indorsement.] 

Wab  Depabtment,  November  17, 1894. 
Respectfully  returned  to  the  Chief  of  Engineers  with  the  harbor  lines 
approved  as  recommended. 

Joseph  B.  Doe, 
Acting  Secretary  of  War. 


DESCRIPTION  OF  UAKBOK  LINKS  AT  NEW   HAVEN,  CONN. 
[House  bill  No.  244.] 
[61] 
AN  ACT  to  establish  certain  harbor  lines  in  New  Haven  Harbor. 
Be  it  enacted  hy  the  senate  and  hou^e  of  representatives  in  general  assembly  convened: 
Section  1.  No  wharf,  pier,  or  other  structure  shall  be  extended  into  or  over  tijje 
water  in  that  portion  of  New  Haven  Harbor  hereinafter  described  and  lying  north- 
erly of  Tomlinsons  Bridge,  so  called,  beyond  the  lines  hereinafter  defined,  j 
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QUINNIPIAC  RIVKR — EAST  SIDE  OF  GRAND  8TRBKT  BRIDGK. 

The  line  star  to  from  the  east  abutment  of  Grand  Street  Bridge,  passes  along  the 
west  face  of  Hemingway's  Wharf,  so  called,  to  the  southwest  corner;  thence  runs  to 
the  southwest  comer  of  Henry  C.  Rowe's  Wharf:  thence  to  a  point  in  the  water  390 
feet  Irom  the  northwest  comer  of  the  block  of  frame  buildings  to  the  southeast  on 
the  east  shore,  owned  by  Henry  Lancraft,  toward  the  center  of  A.  Thomas's  cupola, 
on  Thomas's  Wharf,  so  called,  on  the  opposite  shore ;  thence  to  the  east  comer  ot  the 
south  abutment  of  the  projected  new  bridge  across  the  Quinuipiac  River;  thence 
along  the  face  of  the  abutment  to  the  west  corner  of  the  abutment;  thence  to  the 
north  corner  of  the  Marine  Railway  Wharf  (Darton  &,  Armstrong's),  so  called,  a  point 
also  fixed  by  the  distance  of  181.6  feet  from  the  center  of  the  hoisting  apparatus 
to  the  northeast  corner  of  Poplar  and  River  streets  ou  the  opposite  side  of  the  river: 
thence  to  about  40  feet  outside  of  the  northwest  corner  of  the  New  Haven  Chemical 
W^orks  Wharf,  so  called,  a  point  fixed  by  the  distance  of  365  feet  from  a  point  6 
feet  on  the  liue  produced  to  the  south  westward,  from  the  southwest  comer  on  the 
easterly  and  westerly  face  of  a  brick  building  (near  the  shore)  of  the  j\ew  Haven 
Wire  works  Company,  toward  the  northwest  corner  of  Blatchloy  avenue  and  River 
street,  on  the  opposite  side  of  the  river;  thence  to  a  point  in  the  water  about  80  feet 
outside  of  the  salient  point  of  sedge  at  Stable  Point,  fixed  by  the  intersection  of 
these  two  lines,  viz :  The  one  from  Urace  church  spire  to  the  southwest  corner  of  the 
brick  aud  stone  building  owned  by  Alfred  Hughes,  the  second  house  on  the  shore, 
south  of  the  dike  of  Tomlinsons  Bridge;  the  other  from  the  center  of  M.  L.  Bald- 
win's cupola  on  the  hiffh  crest  east  of  the  ^uinnipiao  to  the  intersection  of  the  east 
boundary  of  the  New  Haven  Steam  Sawmill  Company's  property  with  the  present 
south  line  of  said  property  produced;  thence  to  a  point  300  feet  back  of  the  north 
comer  of  the  east  abutment  of  Tomlinsons  Bridge. 

QUINNIPIAC  RIVER— WEST  SIDE  OK   GRAND  STREET  BRIDGE. 

The  line  starts  from  the  east  face  of  the  west  abutment  of  the  Grand  Street  Bridge, 
where  it  is  intersected  by  the  south  line  of  the  bridge :  thence  passes  nearly  tangent 
to  the  outer  comer  of  the  New  Wharf,  so  called,  until  it  is  intersected  by  the  east 
line  of  Thomas's  Wharf,  so  called,  produced  southwardly  29.2  feet;  thence  to  the 
southwest  comer  of  C.  8.  Maltby's  Wharf,  so  called;  theiice  to  a  point  700  feet  ft^m 
the  northeast  comer  of  Blatchley  avenue  and  River  street,  on  the  line  with  the  east 
side  of  Blatchley  avenue,  produced  southwardly;  thence  toward  the  center  of  the 
tower  of  South  church,  so  called,  at  the  comer  of  Columbus  and  Liberty  streets^ 
New  Haven,  until  intersected  by  a  line  hereinafter  described,  mnijing  toward  the 
intersection  of  the  east  boundary  of  the  New  Haven  Steam  Sawmill  Company's 
property  with  the  present  south  line  of  said  property  produced. 

MILL  RIVER--SOUTH  SIDE  OF  CHAPEL  STREET  BRIDGE,  EAST  BIDE  OV  DRAW. 

The  line  starts  50  feet  back  along  the  face  of  the  l>ridge,  from  the  corner  of  the 
abutment,  and  runs  100  feet  parallel  witii  the  face  of  the  Hon.  James  £.  English's 
Wharf,  north  of  the  bridge ;  thence  back  50  feet,  parallel  with  the  face  of  the  bridge; 
thence  550  feet  on  the  line  toward  the  southwest  comer  of  Alfred  Hughes's  house, 
hereinbefore  described;  thence  it  is  the  production  of  the  line  from  the  point  on  the 
^ast  boundary  of  the  New  Haven  Steam  Sawmill  Company's  property  through  and 
from  the  point  at  550  feet.  Just  mentioned,  to  where  the  line  intersects  that  herein- 
before mentioned  as  running  to  >South  church. 

MILL   RIVER—SOUTH    SIDK    OF   THE   CIlAPEL    STREET   BRIDGE,    WEST    SIDE   OK   DRAW. 

The  line  starts  50  feet  back  along  the  face  of  the  bridge  from  the  corner  of  the 
abutment,  runs  100  feet  perpendicular  to  the  line  formed  by  the  comer  of  the  abut- 
ment and  the  point  50  feet  back;  thence  back  50  feet  parallel  with  the  face  of  the 
bridge;  thence  perpendicular  to  the  last  line,  and  produced  until  it  intersects  the 
south  boundary  of  the  New  Haven  Steam  Sawmill  Company's  property  produced. 

NORTH  SIDE  OF  CHAPKL  STREET  BRIDGE,  EAST  SIDE   OF   DRAW. 

The  line  starts  25  feet  back  along  the  face  of  the  bridge  from  the  corui*r  of  the 
abutment,  and  runs  along  the  face  of  Hon.  .Tames  E.  English's  Wharf;  thence  to 
the  south  corner  of  the  east  abutment  of  the  east  channel  under  the  Bamesville 
Bridge. 

SOUTH  SIDE   OF  THE  BARNE8VILLE  BRIDGE. 

The  line  starts  from  200  feet  along  the  south  face  of  the  bridge  f^om  the  south 
comer  of  the  east  abutment  of  the  east  channel  and  runs  toward  the  point  50  feet 
west  of  the  north  comer  of  the  west  abutment  on  the  north  side  of  Chapel  Street 
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Bridge  650  feet ;  thence  perpendicular  to  this  line  until  intersected  by  the  line  ran- 
nin^:;;  parallel  with  the  first  line  from  the  sonthwest  corner  of  Lucieu  W.  Sperry's 
Wharf,  so  called;  thence  to  and  along  the  west  face  of  the  wharf  until  it  meets  the 
bridge. 

NORTH   8IDK  OF  CHAPEL   STKKET  BRIDGE,  WEST  SIDE  OF  DRAW. 

The  line  starts  50  feet  back  from  the  north  corner  of  the  abutment  and  mta 
thence  toward  the  point  200  feet  along  the  face  of  the  Barnesville  Bridge  until  it 
intersects  the  northern  face  of  the  New  Haven  Gaslight  Company's  Wharf;  thence 
to  a  point  on  the  wharf  face,  near  a  brick  shop  of  Mallory.  Wheeler  &  Co.'s,  called 
the  Drumming  shop,  which  point  is  fixed  by  range  and  aistances  as  follows:  By 
range  from  the  northwest  corner  of  projection  on  the  bnilding  44.7  feet,  in  line  with 
the  spire  of  Grace  church;  by  distances  from  the  northeast  corner  of  the  said  pro- 
jection 25.6  feet,  and  from  the  southern  end  of  the  truncated  corner  of  said  shop, 
87.7  feet;  thence  to  a  point  which  is  the  intersection  of  the  present  north  line  of 
Mallory,  Wheeler  &  Co.'s  lock-shop  property  with  the  present  wharf  face:  thence  to 
the  south  comer  of  the  west  abutment  on  the  south  side  of  the  Bamesyille  Bridge. 

For  a  more  particular  description  of  the  lines  and  points  above  described,  reference 
is  hereby  made  to  the  maps  of  the  same  on  file  in  the  ofiSce  of  the  harbor  commi»< 
sioners  of  New  Haven  Harbor  and  in  the  office  of  the  town  clerk  of  New  Haven. 

Sec.  2.  Nothing  contained  in  this  act  shall  be  construed  to  give  anthority  to  any 
person  to  extend  or  construct  a  wharf,  pier,  or  other  structure  in  New  Haven  Harbor 
north  of  Tomlinsons  Bridge. 

Skc.  3.  This  act  shall  take  effect  from  its  passage,  and  shall  not  affect  any  suit 
now  pending. 

Approved  July  2,  1875. 

[HooBO  bUl  No.  276.] 

Chapter  XIV. 

AN  ACT  to  eatAblish  a  harbor  line  in  New  Haven  Harbor  between  Tomlinsons  Bridge,  so  called,  aad 

Long  Wbarf,  80  called. 

Be  it  enacted  hp  the  senate  and  houee  of  representatives  in  general  assembly  convened: 

Section  1.  No  wharf,  pier,  or  other  structure  shall  be  extended  into  or  over  tide- 
water beyond  the  line  hereinafter  defined  in  that  portion  of  New  Haven  Harbor 
hereinafter  described  lying  between  Tomlinsons  Bridge,  so  called,  and  Long  Whar^ 
8o  called.  The  line  starts  from  a  point  which  is  the  intersection  of  the  southerly 
face  of  the  win^  wall  of  the  westerly  abutment  of  Tomlinsons  Bridge  with  the  east- 
erly face  of  the  steamboat  company's  wharf,  and  runs  westerly  to  a  point  on  the 
easterly  side  of  Long  Wharf,  distant  1,490  feet  from  the  interseotion  of  said  easterly 
side  of  Long  Wharf  with  the  southerly  side  of  Basin  Wharf,  so  called.  Said  harbor 
line  is  a  curved  line  passing  through  the  following-described  points,  viz :  A  point  on 
the  westerly  side  of  the  New  York,  New  Haven  and  Hartford  Railroad  Company's 
coal  wharf,  distant  940  feet  from  the  southerly  line  of  East  Water  street,  meaaured 
on  the  line  of  the  westerly  side  of  said  coal  wharf. 

Also  through  a  point  on  the  center  line  of  the  East  street  outlet  sewer,  distant 
1,100  feet  from  the  southerly  line  of  East  Water  street,  measured  on  the  center  line 
of  said  sewer. 

Also  through  a  point  distant  1,265  feet  from  the  southerly  line  of  East  Water 
street,  measured  on  a  line  at  right  angles  to  East  Water  street  from  the  north  went- 
erly  corner  of  East  Water  and  Wallace  streets. 

Also  through  a  point  distant  1,420  feet  from  the  southerly  line  of  East  Wat«r  street, 
measured  on  a  line  at  right  angles  to  East  Water  street  from  the  northeasterly  cor- 
ner of  East  Water  and  Hamilton  streets. 

Also  through  a  point  distant  1,695  feet  from  the  southerly  line  of  East  Water  street, 
measured  on  a  line  at  right  angles  to  East  Water  street  from  the  northeasterly  cor- 
ner of  East  Water  and  Franklin  streets. 

Also  through  a  point  on  the  easterly  side  of  the  New  Haven  and  Northampton 
Company's  Wharf  and  distant  1,575  feet  from  the  intersection  of  the  easterly  line  of 
said  wharf  with  the  southerly  faco  of  Basin  Wharf,  so  called. 

{Said  harbor  line  is  more  fully  shown  as  a  broken  black  line  on  a  map  of  the  "  Upper 
Kew  Haven  Harbor,"  dated  1872  and  on  lile  in  the  office  of  the  board  of  harbor  com- 
missioners for  New  Haven  Harbor,  said  map  also  forming  part  of  this  lay  out. 

Sec.  2.  Nothing  contained  in  this  act  shall  bo  construed  to  give  anthority  to  an^ 
person  to  extend  or  construct  a  wharf,  pier,  or  other  structure  in  New  Haven  Harbor 
between  said  Tomlinsons  Bridge  and  said  Long  Wharf. 

Skc.  3.  This  act  shall  take  ettcct  from  its  passage  and  shall  not  affect  any  suit  now 
pending. 

Approved,  March  4, 1878. 
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[House  biU  No.  171.] 
[111.] 

AN  ACT  to  eBtabUah  certain  harbor  lines  in  New  Haven  Harbor. 

Be  it  enacted  by  the  senate  and  house  of  representatives  in  general  assembly  convened : 
Section  1.  No  wharf,  pier,  or  other  structure  shall  be  extended  into  or  over  tide 
water  beyond  the  lines  hereinafter  defined  in  that  portion  of  New  Haven  Harbor 
hereinafter  described  lying  westerly  of  Long  Wharf,  so  called,  and  in  that  portion 
of  New  Haven  Harbor  hereinafter  described  lying  between  Qrand  Street  Bridge  and 
Lewis  Bridge,  so  called. 

WESTERLY  SIDE  OF   LONG   WHARF. 

The  line  starts  from  the  present  bulkhead,  on  the  southerly  side  of  the  tracks  of  the 
New  York,  New  Haven  and  Hartford  Railroad  Company,  and  runs  a  straight  line 
nearly  parallel  with  Long  Wharf,  on  the  westerly  side  thereof,  to  opposite  the  end 
of  said  wharf,  and  passes  through  the  following-described  points,  viz :  A  point  on 
the  westerly  side  of  said  Long  Wnarf  250  feet  distant  from  tne  face  of  the  sandstone 
water  table  at  the  northeasterly  corner  of  the  brick  building,  the  office  of  H.  Trow- 
bridge's Sons,  No.  79  Long  Wharf,  measured  on  a  line  with  the  northerly  side  of  said 
building.  Also  through  a  point  on  the  westerly  side  of  said  Long  Wharf  250  feet 
distant  m>m  the  southeasterly  oomer  of  the  brick  building  of  Sperry  &,  Barnes.  Said 
harbor  line  is  fully  shown  as  a  red  line  on  a  map  dated  June  25,  1880,  on  file  in  the 
office  of  the  board  of  harbor  commissioners  for  New  Haven  Harbor,  said  map  also 
forming  a  part  of  this  lay  out. 

WESTERLY   SIDE  OF   QUINNIPIAC   RIVER — GRAND    STREET  iBRIDGE  TO  LEWIS  BRIDGE, 

The  line  starts  from  the  northeasterly  comer  of  the  westerly  abutment  of  the  Grand 
Street  Bridge,  or  Dragon  Bridge «  so  called,  and  runs  along  the  face  of  the  present 
bulkhead  wall  of  the  Smith  l^attle  property  to  the  southeasterly  comer  of  the  wharf 
now  or  formerly  of  the  estate  of  Lucius  Elliot ;  thence  in  a  straight  line  to  the  south* 
easterly  comer  of  H.  M.  Rowe's  Wharf;  thence  in  a  straight  line  passing  through 
the  northeasterly  comer  of  William  J.  Benedict's  Wharf  to  the  tangent  point  ot  a 
curve  of  500  feet  radius  drawn  tangent  to  the  last- described  line  and  a  line  passing 
through  the  southeasterly  corner  of  Daniel  H.  Brown's  Wharf  and  through  the  south- 
easterly comer  of  John  Munson's  Wharf;  thence  along  the  said  curve  of  500  feet  radius 
to  the  tangent  point  of  the  said  curve  and  the  line  passing  through  the  said  corner  of 
the  said  Brown  s  and  Mnnsou's  wharves ;  thence  in  a  straight  line  passing  through  the 
southeasterly  corner  of  John  Munson's  Wharf  to  the  southeasterly  comer  of  Daniel  H« 
Brown's  Wharf5  thence  in  a  straight  line  to  the  northeasterly  comer  of  Mrs.  Eliza 
Goodsell's  Wharf;  thence  in  a  straight  line  passing  through  the  southeasterly  comer 
of  S.  Chipnian  &  Co.'s  Wharf  to  the  intersection  of  this  last-described  line  and  a  line 
parallel  with  and  115  feet  distant  from  the  westerly  line  of  that  part  of  North  Front 
street  between  Lombard  and  English  streets;  thence  in  the  said  parallel  line  distant 
115  feet  from  the  westerly  line  of  North  Front  street  to  a  point  40  feet  northerly  from 
the  intersection  of  the  said  parallel  line  and  the  easterly  line  extended  of  that  part 
of  North  Front  street  between  Middletown  avenue  and  Dover  street;  thence  by  a 
curve  of  500  feet  radius  drawn  tangent  to  the  said  parallel  lino  at  the  last-described 
point  to  the  tangent  point  of  the  said  curve  and  a  hue  drawn  from  the  southeasterly 
corner  of  the  city  abutment  of  Lewis  Bridge;  thence  in  a  straight  line  to  the  said 
southeasterly  corner  of  the  city  abutment  of  Lewis  Bridge.  Said  harbor  line  is  fully 
shown  as  a  red  line  on  a  map  dated  August  25, 1880,  on  file  in  the  office  of  the  harbor 
commissioners  for  New  Haven  Harbor,  said  map  also  forming  a  part  of  this  lay  out. 

Sec.  2.  Nothing  contained  in  this  act  shall  be  construed  to  give  authority  to  any 
person  to  extend  or  construct  a  wharf,  pier,  or  other  structure  in  New  Haven  Harbor 
westerly  of  Long  Wharf,  or  between  the  Grand  Street  Bridge  and  Lewis  Bridge. 

Sec.  3.  This  act  shall  take  effect  from  its  passage. 

Approved,  March  29,  1881. 

[Senate  bill  No.  202.] 

[404.] 

AN  ACT  conoeming  harbor  lines  in  New  Haven  Harbor. 

Be  it  en<icted  by  the  senate  and  house  of  representatives  in  general  assembly  convened : 
Skction.  1.  No  wharf,  pier,  or  other  structure  shall  be  extended  into  or  over  tide 

water  in  those  portions  of  New  Haven  Harbor  hereafter  described  beyond  the  lines 

hereinafter  defined. 
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MILL    RIVER,   FROM    GRAND    AVENUE    TO    NEW    YORK,   NEW  HAVEN    AND    HARTFORD 

RAILROAD    BRIDGE. 

The  line  of  the  westerly  eide  of  the  westerly  channel  commences  at  a  point  which 
is  the  intersection  of  the  northerly  line  of  Grand  avenne  with  the  westerly  abutmeut 
of  the  bridge;  thence  running  northerly  aloug  the  faco  of  the  present  wharf  to  a 
point  255  feet  from  Grand  avenue;  thence  in  a  straight  line  to  a  point  which  is  the 
southeasterly  comer  of  the  southerly  wins  wall  of  the  westerly  abutment  of  the  stone 
bridge  of  the  New  York,  New  Haven  and  Hartford  Railroad  Company  over  Mill  River. 

The  easterly  line  of  the  westerly  channel  is  parallel  with  ana  85  feet  perpendicu- 
larly distant  from  the  abov6-descril>ed  westerly  line  from  said  railroad  bridge 
southerly  to  the  southerly  line  of  Myrtle  street  extended ;  then  commencing  at  a 
point  in  the  northerly  line  of  Grand  avenue  66  feet  easterly  from  the  above-described 
point  at  the  intersection  of  the  northerly  line  of  Grand  avenne  with  the  westerly 
lace  of  the  bridge  abutment;  thence  running  northerly  along  the  fase  of  the  present 
wharf  of  Austin  Mansfield  to  a  point  500  feet  from  Grand  avenue.  The  line  on  the 
westerly  side  of  the  easterly  channel  commences  at  a  point  in  the  northerly  line  of 
Grand  avenne  50  feet  back  from  the  face  of  the  westerly  abutment  of  the  bridge 
over  the  easterly  channel ;  thence  running  in  a  straight  line  perpendicular  to  Grand 
avenne  75  feet;  ^^thence  in  a  straight  line  to  a  point  890  feet  Irom  the  northerly  line 
of  Grand  avenne.  Said  point  is  in  a  line  perpendicular  to  Grand  avenue  from  a 
I>oint  in  said  avenne  235  ieet  from  the  face  of  the  westerly  abutment  of  said  bridss 
over  the  easterly  channel ;  thence  in  a  straight  line  to  the  point  in  the  easteny 
line  of  the  westerly  channel  500  feet  A*om  Grand  avenne. 

The  line  on  the  easterly  side  of  the  easterly  channel  oommence«  at  a  point  in  the 
northerly  line  of  Grand  avenue  30  feet  back  from  the  face  of  the  easterly  abutment 
9f  the  bridge  over  the  easterly  ehannel ;  thenoe  running  in  a  straight  line  to  the 
southwesterly  comer  of  the  present  wharf  of  the  Old  Colony  Distiflerv  Com|>anT; 
thenoe  along  the  face  of  said  wharf  to  its  northwesterly  eomer ;  thence  in  a  straight 
line  parallel  with  Haven  street  to  the  northerly  line  of  Clay  street;  thence  in  a 
straight  line  to  the  intersection  of  tho  sontherly  line  of  Myrtle  street  extended  with 
the  above-described  easterly  line  of  the  westerly  channel. 

WEST  SHORE,   FROM  LONG   WHARF  TO   KIMBKRLY  AVENIIR. 

-  The  line  commences  at  a  point  which  is  at  the  intersection  of  the  southerly  line  of 
Brewery  street  extended  with  the  harbor  line  already  established  parallel  with  and 
260  feet  from  Long  Wharf;  thence  running  southwesterly  In  a  straight  line,  which  is 
the  southerly  line  of  Brewery  street  extended  to  its  intersection  with  a  line  parallel 
with  and  900  feet  perpendicularly  distant  from  the  easterly  line  of  Hal  lock  avenue; 
thence  on  said  straight  line  parallel  with  and  950  feet  perpendieularly  distant  fi>oin 
Hallock  avenue  to  its  intersection  with  a  line  parallel  with  and  427  feet  peq>endic- 
nlarly  distant  from  the  southerly  line  of  South  Water  street :  thence  on  said  straight 
line  parallel  with  and  427  feet  perpendicularly  distant  from  South  Water  street  to  its 
intersection  with  the  westerly  line  of  Howard  avenue  extended;  thence  in  a  strai|:bt 
line  perpendicularly  to  Howard  avenue  to  its  intersection  with  the  line  from  Kim- 
berly  avenne  southerly,  which  line  commences  at  a  point  in  the  southerly  lino  of 
Kimberly  avenue  50  feet  back  from  tlie  face  of  the  easterly  abutment  of  the  bridge 
over  the  easterly  channel  of  West  River,  and  thence  runs  southerly,  making  an  angle 
of  68  degrees  with  the  westerly  extension  of  the  southerly  line  of  Kimberly  avenne; 
thence  along  such  last-name<l  line  to  Kimberly  avenue. 

KA8T  SHORE,   FROM  TOMLINSON8  BRIDGK  TO  FORT  HALE. 

-  The  line  commences  at  a  point  on  the  easterly  approach  of  Toniliusons  Bridge  260 
feet  back  from  the  face  of  the  easterly  abutment  of  said  bridge  and  16  feet  perpen- 
dicularly distant  from  the  face  of  the  southerly  coping;  thence  running  in  a  straight 
line  which  bears  6"  and  28'  westerly  from  Southwest  Ledge  Light  until  it  intersects 
a  straight  line  drawn  from  Townsend's  cupola  to  the  cross  on  the  main  tower  of 
South  church ;  thence  in  a  straight  line  toward  the  Old  Light  to  its  intersection  with 
the  center  line  extended  of  the  cut  stone  raceway  from  Fort  Hale  moat. 

Sec.  2.  Nothing  contained  in  this  act  shall  be  construed  to  give  authority  to  any 
perscm  to  extend  or  construct  a  wharf,  pioi*;  or  other  structure  in  those  portions  of 
New  Haven  Harbor  above  described. 

Sec.  3.  This  act  shall  take  effect  upon  its  passage,  and  shall  not  affect  any  snit 
now  pending. 

Approved  May  18,  1893. 
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MODIFICATION   OF   HARBOR  LINES  IN   NEW  HAVEN  HARBOR,  CONNEC- 
TICUT. 

[Tyler,  Ingeraoll  &  Moran,  coanoeloniatlav.] 

New  Haven,  Conn.,  February  20^  1895. 

Dear  Sir:  On  behalf  of  the  New  Uaven  Electric  Company,  we 
respectfully  ask  that  a  slight  change  be  made  in  the  present  harbor 
line  on  the  westerly  side  of  the  easterly  channel  of  Mill  liiver.  It  is 
the  intention  of  the  New  Haven  Electric  Company  to  build  a  retaining 
wall  along  the  line  of  its  property,  and  before  doing  so  desires  to  have 
the  harbor  line  adjoining  its  propef  ty  straightened  so  as  to  run  at  right 
angles  to  Grand  avenue,  the  street  upon  which  its  property  is  located* 
The  small  space  included  in  the  proposed  change  is  substantially  all 
mud  flat. 

The  matter  was  brought  before  the  board  of  harbor  commissioners  of 
this  city,  and  said  board,  after  considering  the  matter,  approved  of  the 
proposed  change,  but  decided  that  it  had  no  authority  in  the  premises 
and  referred  the  comp..ny  to  your  Department.  The  map*  inclosed 
was  prei)ared  by  the  secretary  and  engineer  of  the  board  of  harbor 
commissioners,  Mr.  A.  B.  Hill.  The  matter  was  presented  to  Colonel 
Boberty  of  the  United  States  Corps  of  Engineers,  when  last  here  on 
official  business,  and  he  directed  that  the  papers  be  sent  direct  to  the 
War  Department.  We  attach  herewith  a  definite  and  specific  descrip- 
tion of  the  proposed  new  line  in  ac9ordaQce  with  the  map  also  hereto 
attached. 

Very  truly,  yours, 

Tyler,  Ingersoll  &  Moran. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 

[Second  indorsement.! 

Office  Chief  op  Engineers,    . 
U.  8.  Army, 
February  23,  1895. 
RespectftiUy  referred  to  Col.  H.  M.  Robert,  Corps  of  Engineers,  for 
report. 
By  command  of  Brigadier-General  Casey : 

H.  M.  Adams, 
Major ^  Corps  of  Engineers. 

[Third  iiiioraenient.] 

Engineer  Office,  U.  S.  Army, 

New  York,  February  27^  1895. 
Respectfully  returned  to  the  Chief  of  Engineers. 
While  at  New  Haven  on  other  business  this  matter  was  brought  to 
my  attention,  and  I  personally  examined  the  site  and  ascertained  the 
views  of  the  harbor  commissioners  ftpon  this  request.  I  am  informed 
by  one  of  the  commissioners  that  their  approval,  which  is  required  by 
the  laws  of  the  State  of  Connecticut  before  the  work  can  be  done,  has 
been  given. 


•Not  printed. 
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I  can  see  no  objection  to  granting  the  request,  though  in  place  of  the 
description  of  the  line  presented  therewith  I  would  suggest  the  following 
modiiicatioii  of  the  harbor  line: 

Strike  out  third  paragraph,  page  3,  of  description  of  these  lines  and 
insert  the  following : 

^^Sotith  side  of  the  Barnesville  Bridge. — The  line  starts  from  158.5  feet 
along  the  south  face  of  the  bridge,  from  the  south  corner  of  the  oast 
abutment  of  the  east  channel,  and  runs  thence  southward  perpendicu- 
larly to  Grand  avenue,  a  distance  of  150  feet;  thence  toward  the  point 
60  feet  west  of  the  north  corner  of  the  west  ^abutment  on  the  north  side 
of  Chapel  Street  Bridge,  494  feet;  thence  ])erpendicular  to  this  line, 
until  intersected  by  the  line  running  parallel  wirh  the  first  line  from 
the  southwest  corner  of  Lucien  W.  Sperry's  Wharf,  so  called;  thence  to 
and  along  the  west  face  of  the  wharf,  until  it  meets  the  bridge." 

If  the  request  of  the  petitioners  be  granted  the  amount  of  tidewater 
displaced  by  filling  out  to  the  new  line  would  be  about  500  cubic  yards. 
Under  section  9  of  the  river  and  harbor  act  of  August  17, 1894, 1  should 
regard  it  as  necessary,  as  a  matter  of  precedent,  to  require  the  parties 
to  dredge  and  remove  from  between  high  and  low  water  marks  in  that 
vicinity  an  amount  not  less  than  500  cubic  yards,  prism  measurement, 
the  location  and  condu(*t  ot  such  dredging  to  be  subject  to  the  approval 
of  the  engineer  oflicer  in  charge  of  the  improvement  of  Kew  Haven  Har- 
bor, Connecticut,  and  the  cost  of  the  work  and  of  any  necessary  inspec- 
tion to  be  paid  by  the  petitioners.  The  harbor  commissioners  are 
desirous  that  this  provision  for  dredging  be  enforced  in  all  cases  in  New 
Haven  Harbor. 

Henry  M.  Robert, 
Colonel,  Corps  of  Engineers, 

[Fourth  indonemont.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  28,  1895. 
Respectfully  returned  to  the  Secretary  of  War. 
Application  is  made  for  a  modification  of  the  harbor  line  approved 
by  the  Secretary  of  War  November  17, 1894,  on  the  westerly  side  of  the 
easterly  channel  of  Mill  River,  New  Haven  Harbor,  Connecticut. 

Inviting  attention  to  the  report  of  Colonel  Robert,  in  third  indorse- 
ment hereon,  it  is  recommended  that  the  line  be  modified  on  the  condi- 
tions stated  by  him. 

Thos.  Lincoln  Casey, 
Brig.  Oen,,  Chief  of  Engineers. 

[Fifth  indorsement.] 

War  Department,  jlf arcA -i?,  1895. 
A])proved  as  recommended  by  the  Chief  of  Engineers. 

Daniel  S.  Lamont, 

Secretary  of  War. 


Engineer  Office,  United  States  Army, 

New  Yoric  City,  May  16, 1895. 
General  :  I  have  the  honor  to  inclose  herewith  a  letter,  with  inclosure 
(by  Mr,  A.  B.  Hill,  late  city  engineer  of  New  Haven,  Conn.),  received 
from  Messrs.  Tyler,  Ingersoll  &  Moran  relating  to  the  modification  in 
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Kew  Haveu  Harbor  lines,  which  were  approved  by  the  Secretary  of  War 
March  2,  1895. 

The  (iescrii>tion  suggested  by  Mr.  Hill  is  more  definite  and  correct 
according  to  existing  conditions  than  the  one  submitted  and  approved, 
and  I  therefore  recommend  that  it  be  adopted  as  a  substitute  therefor. 
In  preparing  the  description  submitted  with  my  indorsement,  dated 
February  27,  1895,  't  was  overlooked  in  this  office  that  by  the  change 
the  short  line  perpendicular  to  Grand  avenue  becomes  the  first  line 
of  the  description,  and  the  change  of  reference  to  the  southeast  corner  of 
the  west  abutment  corresponds  better  with  the  bridge  as  it  nowiBxists, 
though  I  consider  that  ^^an  in  1895^^  should  be  inserted  to  distinguish 
it  from  the  other  references  to  the  same  bridge  made  in  the  original 
description  of  harbor  lines. 

The  description  as  thus  amended  would  read: 

»*  South  side  of  the  Barnesville  Bridge. — The  line  starts  from  a  x)oint  in 
the  southerly  line  of  Grand  avenue  107.5  feet  westerly  of  the  southeast 
corner  of  the  parapet  of  the  west  abutment  of  the  easterly  span  of 
Barnesville  Bridge  (as  in  1895),  and  runs  thence  southward,  perpendicu- 
lar to  Grand  avenue,  a  distance  of  150  feet;  thence  toward  a  point  on 
the  northerly  side  of  Chapel  Street  Bridge  causeway  50  feet  west  of  the 
northeast  corner  of  the  west  abutment  of  said  bridge,  a  distance  of  494 
feet;  thence  perpendicularly  to  this  line  until  intersected  by  a  line  run- 
ning parallel  to  the  last  above-described  line  from  the  southwest  corner 
of  Lucien  W.  Sperry's  Wharf,  so  called;  thence  to  and  along  the  west 
face  of  the  wharf  to  the  southerly  line  of  Grand  avenue." 

1  have  submitted  a  draft  of  this  amended  description  U>  the  board  of 
harbor  commissioners  of  New  Haven,  and  it  meets  their  approval,  for 
reasons  as  stated  herein. 

I  therefore  respectfully  recommend  that  this  description  be  substi- 
tuted for  the  one  approved  by  the  Secretary  of  War  March  2, 1895,  as 
being  intended  to  cover  the  same  lines  and  as  being  more  explicitly 
correct. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Colonel^  Corps  of  Ungineers, 

Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers  J  U,  S.  A. 

[First  indonseiuent.] 

Office  Chief  of  ENaiNEEES, 

U.  8.  Army, 
May  17y  1895. 
Respectfully  submitted  to  the  Secretary  of  War. 
On  November  17, 1894,  the  Secretary  of  War  established  harbor  lines 
for  New  Haven  Harbor,  Connecticut,  and  on  March  2, 1895,  approved 
a  modiiication  of  that  i)ortion  of  the  established  lines  on  the  westerly 
side  of  the  easterly  channel  of  Mill  River. 

Colonel  Robert,  the  district  officer,  now  submits  an  amended  descrip- 
tion of  the  aforesaid  modified  lines  and  recommends  that  it  be  substi- 
tuted for  the  one  approved  March  2,  1895,  as  being  intended  to  cover 
the  same  lines  and  as  being  more  explicitly  correct. 
Approval  of  the  amended  description  is  recommended. 

H.  M.  Adams, 
Acting  Chief  of  Engineers. 
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[Beoood  indoraament.] 

War  Department,  May  20^  1895. 
Approved  as  recommeDded  by  Colonel  Robert  and  the  Acting  Chief 
of  Engineers. 
By  order  of  the  Secretary  of  War : 

John  Tweedale,  Chief  Clerk, 


LKTTBR  OF  MESSRS.  TYLER,  INGRRSOLL  ds,  MORAN,  COUNSELORS  AT  LAW. 

Nkw  Havbn,  Conn.,  Marck  11, 1895, 
Dear  Colonel:  In  the  matter  of  the  change  of  harbor  lines  attaching  the  prop- 
erty of  the  New  Hayen  Electric  Company  at  Grand  avenue,  on  MiU  River,  we  woald 
reBpectfullv  say  that  the  action  of  your  Department  In  authorizing  the  change  of 
line  with  the  condition  that  ''the  New  Haven  Electric  Company  dredffe  and  remove 
from  between  high  and  low  water  marks  in  that  vicinity  an  amount  of  dredging  not 
less  than  500  cubic  yards,  prism  measurement,  the  location  and  conduct  of  such 
dredging  to  be  subject  to  the  approval  of  the  engineer  officer  in  charge  of  the 
improvement  of  New  Haven  Harbor,  Connecticut,  and  the  cost  of  the  work  and  of 
any  necessary  inspection  to  be  paid  by  the  petitioners,"  is  entirely  satisfactory  to 
our  clients,  the  New  Haven  Electric  Cfompany,  and  we  would  ask  that  yon  give  us 
the  name  of  the  officer  in  charge  of  the  dredging  whom  we  shall  consnlt  in  carry- 
ing out  the  dredging  contemplated. 

We  submitted  your  conmiunication  containing  modifications  of  the  line  proposed 
by  ns  to  Mr.  A.  B.  Hill,  clerk  and  engineer  of  the  New  Haven  Harbor  commissioners, 
who  drafted  the  map  for  use  and  ^ave  us  the  description  of  the  line,  and  we  here- 
with inclose  for^our  information  his  letter  with  reference  to  the  same.  It  may  be 
that  you  will  want  to  change  the  description  of  the  line  so  as  to  make  it  conform 
with  thepresent  conditions  in  that  vicinity.  We  attach  to  his  letter  Mr.  HilF  sketch* 
explaining  the  letter. 

'  Awaiting  your  advices  in  the  matter,  believe  us,  very  truly,  yours, 

James  T.  Moran, 
Tyler,  Ingbrsoll  &  Moran. 
Col.  Henry  M.  Robert. 


LETTER  of   MR.  A.  B.  HILL. 

New  Haven,  Conn.,  Marck  9, 1895, 
Dear  Sir:  We  have  examined  the  layout  of  proposed  ''  harbor  line  on  south  side 
of  Barnesvllle  Bridge,''  and  find  the  description  substantially  correct  so  far  as  change 
for  which  you  petitioned  is  concerned,  providcKl  the  term  '*  east  abutment"  refers  to 
the  east  abutment  of  the  old  bridge,  which  was  the  point  referred  to  in  the  original 
layout.  Since  that  time,  however,  a  new  bridge  has  been  bnilt  with  the  abntmentd 
in  front  of  the  old  abutments,  so  that  if  the  layout  is  interpreted  as  meaning  the 
new  abutment,  which  would  naturally  bo  the  case,  the  modification  being  dated  in 
1805,  the  harbor  line  will  be  about  8  feeX  westerly  of  the  location  intended. 

Wo  think  Colonel  Robert  overlooked  the  fact* that  in  changing  the  description  of 
the  first  line  of  the  layout  he  has  also  changed  the  layout  of  the  fourth  course,  which 
is  made  parallel  with  the  first  course.  It  should  have  been  nia<le  parallel  with  the 
second  coarse.  If  the  description  stands  the  harbor  line  on  the  easterly  side  of  the 
west  channel  will  cut  diagonally  more  than  halfway  across  the  channel,  as  shown 
by  red  lines  on  accompanying  sketch. 
\¥c  would  suggest  the  following  description  as  obviating  the  diffioultics  mentioned : 
**The  line  starts  from  a  point  in  the  southerly  line  of  Grand  avenue  107.5  feet 
westerly  of  the  southeast  corner  of  the  parapet  of  the  west  abutment  of  the  eiisterly 
span  of  Barnesville  Bridge  (as  in  1895)  and  runs  thence  southward,  perpendicularly 
to  Grand  avenue,  a  distance  of  150  feet:  thence  toward  a  point  on  the  northerly  side 
of  Chapel  Street  Bridge  causeway  50  feet  west  of  the  northeast  corner  of  the  west 
abutment  of  said  bridge,  a  distanre  of  494  feet;  thence  perpendicularly  to  this  line 


*  Not  printed. 
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until  intersected  by  a  line  ranninjif  parallel  to  the  last  above  described  line,  from  the 
Bonthwest  corner  of  Lucien  W.  Speriy's  Wharf,  bo  called;  thence  to  and  along  the 
west  face  of  the  wharf  to  the  Bontherly  line  of  Grand  avenue.'^ 
Yours,  very  truly, 

A.  B.  Hill. 
James  T.  Mokan,  Esq. 


D  40. 

ESTABLISHMENT  OF   HARBOR    LINES  IN    MILFORD    HARBOR,   CONNEC- 
TICUT. 

Bridgeport,  Conn.,  February  21^  1894, 
Dear  Sir  :  It  is  oar  belief  that  the  establishment  of  harbor  lines  iu 
Milford  Harbor,  Couiiecticut,  is  essential  to  the  preservation  and  pro- 
tection of  the  said  harbor,  and  we  woald  respectfully  ask  that  you 
investigate  same,  and  if  you  so  find  it,  that  you  have  suitable  harbor 
lines  established,  under  act  of  Congress  of  July  13, 1892,  conferring 
such  authority. 

Marshall  £.  Morris  and  myself  each  desire  to  build  docks  there  the 
coming  season,  and  wish  to  commence  soon  as  season  will  allow.  In 
Older  to  do  so,  it  is  desirable,  both  for  protection  of  the  harbor  against 
infringement,  and  that  our  docks  and  those  of  others  who  may  con- 
template building  may  be  properly  placed,  that  the  lines  be  established 
by  competent  and  unquestioned  authority.  We  shall  be  pleased  to 
point  out  where  we  intend  building  if  notified  by  engineer  in  charge. 
Yours,  very  truly, 

H.  J.  Lewis. 
Hon.  Daniel  8.  Lamont, 

Secretary  of  War, 

I  Second  indorsemefnt.] 

Office  Chief  of  Engineers, 

U.  S.  ARirr, 
Febrtiary  24, 1894. 
Respectfully  referred  to  Lieut.  Col.  H.  M.  Robert,  Corps  of  Engi- 
neers, for  report. 

If.  in  his  opinion,  harbor  lines  should  be  established  at  Milford,  under 
section  12  of  the  river  and  harbor  act  of  August  11, 1888,  as  amended 
and  reenacted  by  the  river  and  harbor  act  of  September  19,'  1890,  Lieu- 
tenant-Colonel Robert  is  requested  to  submit  a  map  and  description 
showing  the  location  of  the  lines  recommended  for  approval. 
By  command  of  Brig.  Gen.  Casey : 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

0        [Third  indorsement.] 

Engineer  Office,  U.  S.  Army, 

New  Yorky  September  i,  1894. 

Respectfully  returned  to  the  Chief  of  Engineers,  with  report  of  this 
date. 

Henry  M.  Robsrt, 
Lieut.  C0I.J  Corps  of  Engineers. 
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report  of  lieut.  col.  henry  m.  robert,  corps  of  engtneebs. 

Engineer  Office,  United  States  Army, 

New  York,  N.  F.,  Septejnber  i,  1894. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
subject  of  harbor  lines  for  Milford  Harbor,  Connecticut,  referred  to  me 
by  your  indorsement  of  February  24,  1894,  upon  letter  of  Mr.  H.  J. 
Lewis,  of  Bridgeport,  Conn.,  to  tlie  Secretary  of  War,  dated  February 
21, 1894. 

March  1, 1894,  I  rejiorted  that,  in  my  opinion,  harbor  lines  should  be 
established  at  Milford,  under  section  12  of  the  river  and  harbor  act  of 
August  11, 1888,  as  amended  and  reenacted  by  the  river  and  harbor  act 
of  September  19, 1890,  and  requested  an  allotment  of  $200  for  the  neces- 
sary expenses  of  the  work,  which  wa«  made  by  letter  of  the  Chief  of 
Engineers  of  March  2, 1894,  from  the  appropriation  for  "  examinations, 
surveys,  and  contingencies  of  rivers  and  harbors.^' 

In  April  and  May,  1894,  a  detailed  survey  of  the  shores  of  the  upper 
part  of  Milford  Harbor  was  made  and  platted,  and  a  plan  for  harbor 
fines  was  prepared.  To  enable  interested  parties  to  express  their  views 
upon  such  harbor  lines,  several  blue  prints  of  them  were  sent  to  Milford 
on  Jane  7  for  public  inspection,  and  on  June  26  a  public  hearing  was 
held  in  the  office  of  the  town  clerk  of  Milford.  This  hearing  was 
attended  by  nine  persons,  representing  the  principal  interests  along 
the  water  front,  and  the  plans  for  harbor  lines  were  fully  discussed. 

At  the  request  of  certain  of  the  parties,  and  with  the  approval  of 
the  others,  slight  changes  in  the  plan  were  made  which  it  was  thought 
would  improve  the  public  harbor  and  better  accommodate  individual 
interests. 

The  proposed  harbor  lines  cross  "Town  Dock"  on  the  west  side  of 
tho  harbor,  and  on  the  ieast  side,  opposite  and  above  Town  Dock,  they 
cross  (certain  marsh  lands,  the  property  of  Mr.  Thomas  C  Fowler,  at 
about  high-water  level.  Mr.  Fowler  has  executed  a  paper*  (submitted 
herewith)  conveying  to  the  United  States  the  right  to  establish  harbor 
lines  upon  his  property  as  proposed,  and  to  excavate  up  to  such  har- 
bor lines.  Town  Dock  is  the  property  of  the  town  of  Milford.  Capt. 
E.  L.  Ford,  one  of  the  town  selectmen,  informed  me  that  the  town  would 
undoubtedly  authorize  the  removal  of  the  dock  outside  the  harbor  line 
whenever  the  United  States  is  ready  to  dredge  there.  Formal  authority 
for  this  can  not  be  obtained  until  the  next  town  meeting,  which  is  to  be 
held  in  October.  But  should  the  town  refuse  to  authorize  the  removal 
of  the  outer  i)art  of  the  dock,  1  should  still  recommend  that  the  line 
be  drawn  across  it  as  proposed  to  prevent  further  encroachment  upon 
the  natural  harbor. 

A  plan*  and  description  of  proposed  harbor  lines  for  Milford  Harbor 
is  submitted  herewith.  In  my  judgment  these  proposed  harbor  lines 
meet  the  present  needs  of  the  i)ublic  harbor,  and  its  prospective  needs 
as  far  as  they  can  be  anticipated ;  they  are  also  satisfactory  to  inter- 
ested owners  of  shore  property,  and  therefore  I  respectfully  recom- 
mend them  for  approval. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Bobert, 
Lieut  CoLj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8,  A. 

*  Not  printed. 
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[First  iodoreement.J 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  5,  1894. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  establishment  of  harbor  lines  for  the  harbor  of  Milford,  Conn., 
having  been  requested,  the  subject  has  been  given  careful  consideration 
by  Lieut,  Col.  Henry  M.  Robert,  Corps  of  Engineers,  who  submits  the 
accompanying  report  recommending  the  establishment  of  the  lines 
shown  in  red  on  a  drawing,  and  described  in  a  separate  paper  marked 
A,  both  herewith. 

I  concur  in  the  views  of  Colonel  Robert,  and  recommend  that  the 
lines  selected  be  approved  and  that  the  Secretary  place  his  approval 
both  ux>on  the  tracing  and  ux>on  this  report. 

H.  M.  Adams, 
Acting  Chief  of  Engiiieers. 

[Second  indorsement.] 

War  Department,  September  6, 1894. 
Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

J.  M.  SCHOFIELD, 

Major- General^  Acting  Secretary  of  War. 


A.— DXSOlUPnON  OF  PLAN  OF  HARBOR  LINES  FOR  THB  HARBOR  OF  MILFORD,  CONN., 
RECOBiMBNDBD  FOR  ADOPTION  BY  LIBUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF 
XNGINEEBS,  U.  8.  ARMY,  SEPTEMBER  1,  1894. 

The  propoaed  pier  and  bulkhead  lines  to  be  identical,  and  to  be  as  follows : 
East  side  of  the  ^rbor.— Starting  at  a  point  N.  61^  10'  E.  and  30  feet  distant  irom 
the  northeast  comer  of  the  coal  shed  of  the  Milford  Straw  Works,  which  point  is 
also  in  Hue  between  the  said  corner  of  the  coal  shed  and  the  south  gable  of  Sarah 
Greene's  house  (built  1894),  and  is  also  S.  55^  00'  £.,  and  63  feet  distant  from  the  east 
comer  of  the  main  brick  building  of  the  said  Straw  Works ;  thence, 

1.  By  a  course  N.  61°  10'  E. ,  being  directly  toward  the  south  gable  of  Sarah  Greene's 
house,  above  mentioned,  for  a  distance  of  400  feet,  to  a  point  in  the  harbor  nearly  in 
line  with  the  tail- water  from  Fowler's  "Old  Mill;'*  thence, 

2.  By  a  course  S.  28°  50'  £.  and  at  right  angles  to  the  last-named  course,  being 
due  away  from  the  middle  (approximately)  of  the  southeast  side  of  the  ''Old  Mill'^ 
for  a  distance  of  230  feet  to  a  point  in  the  harbor,  bare  at  low  tide;  thence, 

3.  By  a  course  S.  15°  30'  W.  (and  due  away  from  a  point  in  line  with  the  southwest 
face  of  Benjamin  Sanford's  house  and  66  feet  southeast  from  the  south  comer  of  said 
house)  for  a  distance  of  1,472  feet,  crossing  part  of  the  marsh  lands  of  Thomas  Fow- 
ler to  a  point  in  the  harbor  lying  between  the  mouth  of  the  creek  which  bounds  said 
Fowler's  lands  on  the  south  and  the  south  comer  of  house  of  C.  A.  L.  Totten,  on  the 
west  side  of  the  harbor ;  thence, 

4.  By  a  course  S.  1°  09'  W.  (and  due  away  Arom  a  point  12  feet  east  of  the  south- 
east comer  of  an  old  bam  on  the  rocky  island  at  the  head  of  the  harbor,  property  of 
Alberria  L.  Fowler)  for  a  distance  of  970  feet  to  a  point  in  the  harbor  nearly  in  line 
with  the  outlet  ditch  of  John  S.  Walker's  duck  pond  and  60  feet  out  from  the  edge 
of  the  marsh  (being  also  as  nearly  as  may  be  in  line  of  the  southwest  side  of  Pond 
street  extended  across  the  harbor) ;  thence, 

5.  By  a  course  S.  21°  56'  E.,  running  duo  toward  a  brownstone  monument  on  Bums 
Point,  for  a  distance  of  619  feet  to  a  point  in  the  harbor,  which  point  is  in  line  with 
the  outer  or  southwest  faces  of  William  M.  Merwin  &  Sons'  two  uppermost  wharves 
(and  is  also  practically  in  line  of  a  ditch  or  drain  about  400  feet  north  of  said  Mer- 
win's  upper  wharf) ;  thence, 

6.  By  a  course  S.  38°  22'  £.,  passing  along  the  outer  or  southwest  faces  of  said 
Merwin's  two  uppermosx  wharves,  a  distance  of  628  feet,  to  a  point  exactly  at  the 
south  corner  of  Merwiu's  middle  (and  original)  wharf;  thence, 

7.  By  a  course  S.  58°  50'  E.,  a  distance  of  153  feet,  to  a  point  exactly  at  the  south 
middle  comer  of  Merwin's  new  wharf;  thence. 
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8.  By  a  course  S.  75"^  40  £.,  and  directly  toward  the  north  comer  of  the  house  of 
Charles  H.  Wilcox,  a  distance  of  835  feet,  more  or  less,  to  a  point  at  high -water 
mark  on  the  east  shore  of  the  harbor  about  400  feet  above  the  bridge  across  the 
Indian  River  outlet. 

The  further  extension  of  harbor  lines  on  the  east  side  of  Milford  Harbor  to  be 
determined  under  provisions  of  law,  when  such  extension  shall  become  expedient 
and  necessary. 

West  Bide  of  the  /iar&or.—- Starting  at  a  point  in  the  harbor  N.  61-  10'  £.,  and  90  feet 
distant  from  the  northeast  corner  of  the  coal  shed  of  the  Milford  Straw  Works,  being 
the  same  point  as  the  starting  point  for  harbor  lines  for  the  east  side  of  the  harbor; 
thence, 

1.  By  a  course  8.  24*^  13'  E.  for  a  distance  of  410  feet,  to  a  point  in  the  harbor  nesr 
the  edge  of  the  luarsh  at  the  bend  in  shore  line  of  the  property  of  the  Milford  Straw 
Works;  thence, 

2.  By  a  course  S.  19"^  56'  W.,  passing  along  the  east  face  of  the  coal  run  of  Birge 
&,  Hull,  as  it  was  iu  April,  1894,  crossing  Town  Dock  at  a  point  on  its  north  face, 
84  feet  back  from  its  outer  end,  to  a  point  iu  the  harbor  (the  course  being  due  awsy 
from  a  point  27  feet  southeasterly  from  the  south  corner  of  Samoel  C.  Peck's  honse 
and  in  line  with  the  southwest  front  of  that  house),  a  total  distance  of  1,815  feet; 
thence, 

8.  By  a  course  S.  28^  28'  £.,  being  due  away  from  a  point  on  the  southwest  side 
of  Pond  street,  which  point  is  in  line  with  the  northwest  corner  of  C.  A.  L.  Totten's 
house,  being  also  a  course  toward  the  westerly  pile  of  a  cluster  of  four  piles  driven  by 
Marshall  Morris  at  or  near  the  edge  of  the  marsh  grass,  to  a  point  75  feet  northwest- 
erly from  said  westerly  pile,  a  total  distance  of  1,488  feet;  tnence, 

4.  By  a  course  8.  59"^'  14'  £,  being  directly  toward  a  point  in  the  center  line  of 
Long  Jetty  at  its  extreme  shore  end,  a  distance  of  650  leet,  more  or  less,  to  a  point 
where  this  line  meets  mean  high-water  mark  on  the  north  shore  of  Bums  Point. 

The  further  extension  of  harbor  lines  on  the  west  side  of  Milford  Harbor  to  be 
determined  under  provisions  of  law,  when  such  extension  shall  become  expedient 
and  necessary. 

The  bearing^  of  courses  in  the  foregoing  description  are  magnetic,  and  are  referred 
by  transit  angles  to  a  mafipetio  meridian  observed  at  shore  end  of  hfmf^  Jetty,  in 
April,  1894,  according  to  which  meridian  the  course  from  the  browDstone  monument 
on  the  north  side  of  Burns  Point  to  the  east  oomer  of  C.  A.  L<.  Totten's  house  in 
N.  26"^  50'  W.,  and  the  course  from  the  south  corner  of  William  M.  Merwin  &  Sonit' 
original  (or  middle)  wharf  to  the  southeast  corner  of  the  north  abntment  el  the 
bridge  across  the  mouth  of  Indian  River  is  B.  58"^  24'  £. 


Digitized  by  VjOOQlC 


APPENDIX  E. 


IMPROVEMENT  OF  HUDSON  RIVER  AND  NEW  YORK  HARBOR  AND  OF 
RIVERS  AND  HARBORS  IN  THEIR  VICINITY,  NEW  YORK  AND  NEW 
JERSEY;  OF  RIVERS  AND  HARBORS  IN  SOUTHWESTERN  PART  OF 
LONG  ISLAND  AND  NEAR  STATEN  ISLAND,  NEW  YORK,  AND  IN  NORTH- 
EASTERN  NEW  JERSEY. 


REPORT  OF  LIEUT.  COL.  G.  L.  0ILLE8PIE,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1896,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Hndson  River,  New  York. 
'  2.  Harbor  at  Sauserties,  N.  Y. 

3.  Harbor  at  Rondout,  N.  Y. 

4.  WappiDger  Creek,  New  York. 

5.  Harlem  River,  New  York. 

6.  East  River  and  Hell  Gate,  New  York. 

7.  Newtown  Creek,  New  York. 

8.  Buttermilk  Channel,  New  York  Har- 

bor. 

9.  GowanuB  Bay,  New  York. 

10.  New  York  Harbor,  New  York, 

11.  Jamaica  Bay,  New  York. 

12.  Raritan  Bay,  New  Jersey. 

13.  Sumpawanns  Inlet,  New  York. 

14.  Canarsie  Bay,  New  York. 

15.  Sheepshead  Bay,  New  York. 

16.  Arthur  Kill,  New  York  and  New  Jer- 

sey. 


17. 

18. 
19. 
20. 
21. 
22. 
23. 
24. 


27. 


Channel  between  Staten  Island  and 
New  Jersey. 

Passaic  River,  New  Jersey. 

Elizabeth  River,  New  Jersey. 

Rahway  River,  New  Jersey. 

Raritan  River,  New  Jersey. 

South  River,  New  Jersey. 

Key  port  Harbor,  New  Jersey, 

Mattawan  Creek,  New  Jersey. 

Shoal  Harbor  and  Compton  Creek, 
New  Jersey. 

Shrewsbury  River,  New  Jersey. 

Manasquan  (Sqnan"^  River,  New  Jer- 
sey. 

Removing  sunken  vessels  or  craft 
obstructing  or  endangering  navi- 
gation. 


EXAMINATIOKS  AND  SURVEY. 


29.  Peekskill  Harbor,  New  York. 

30.  Carrls  River,  New  York. 

31.  Gravesend  Bay,  New  York. 

32.  West    Branch   of  Newtown 

New  York. 

33.  Rahway  River,  New  Jersey. 


Creek, 


34.  Elizabeth  River,  New  Jersey. 

35.  Inlet  at  mouth  of  Shark  River,  New 

Jersey. 

36.  Raritan  Bay,  New  Jersey,  between 

South  Amboy  and  Great  Beds  Light. 


HARBOR  LINES. 

37.  East  River,  New  York,  in  the  vicinity  of  Rikers  Island. 
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Engineer  Office,  United  States  Army, 

Xew  York,  N.  F.,  July  i,  1895. 
General:  I  have  the  honor  to  transmit  herewith  aunual  reports 
•    •    •    for  the  fiscal  year  ending  June  30, 1896,  upon  the  works  of 
river  and  harbor  improvement  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

G.  L,  Gillespie, 
Lieut  CoLy  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Oraighill, 

Chief  of  Engineers,  U.  8.  A. 


E  I. 
improvement  OF  HUDSON  RIVER,  NEW  YORK. 

The  Annual  Beport  of  the  Chief  of  Engineers  for  1885,  Part  I,  page 
677,  contains  a  history  of  this  improvement,  accompanied  by  original 
reports  aud  two  sketches  showing  its  condition  at  that  time. 

The  only  part  of  the  Hudson  Eiver  which  has  been  improved  by  the 
General  Government  is  a  stretch  about  20  miles  long,  beginning  at 
the  head  of  navigation  at  Troy,  N.  Y.,  about  6  miles  above  Albany,  aud 
extending  down  the  river  to  Ifew  Baltimore,  about  14  miles  below 
Albany. 

While  there  has  always  been  enough  water  below  New  Baltimore  for 
navigation,  this  upper  section  of  the  river,  so  far  as  its  history  is  known 
to  us,  has  always  been  obstructed  by  bars  and  shoals,  due  to  the  exist- 
ence of  numerous  islands  and  sloughs,  and  the  consequent  diversion  of 
the  river's  watei:s  through  too  many  channels. 

Pnor  to  1831,  when  the  jurisdiction  of  the  General  Government  over 
these  waters  was  confirmed  by  judicial  decision,  the  State  of  New  York 
had  made  efforts  to  improve  the  navigation  of  the  upper  part  of  the 
river,  but  the  method  followed,  consisting'  chiefly  of  dredging  and  of 
the  construction  of  a  few  spur  dikes,  had  produced  very  little  perma- 
nent effect. 

In  1831  the  General  Government,  rejecting  the  spur  construction, 
began  the  present  general  system  of  improvement,  consisting  of  channel 
contraction  by  the  use  of  longitudinal  dikes,  assisted,  when  necessary, 
by  dredging. 

This  new  system  was  adopted  the  same  year  by  the  State  authorities, 
and  from  that  date  to  1890  the  improvement  was  conducted  jointly  by 
the  State  and  the  General  Government,  though  without  any  positive 
mutual  agreement. 

Under  this  system  the  United  States  constructed  two  dikes  in  1835, 
1836,  1837,  and  1838. 

Then  followed  a  long  interval  of  time  in  which  nothing  was  done  by 
the  United  States  except  in  1852,  but  in  1863  the  State  of  New  York 
took  up  the  improvement  on  the  general  plan  adopted  by  the  United 
States  in  1831,  viz,  substituting  a  system  of  longitudinal  dikes  instead 
of  the  jetty  system,  and  between  1863  and  1867  built  six  important 
longitudinal  dikes  of  this  kind.    (Annual  Eeport  of  1885,  p.  678.) 

The  work  was  again  taken  up  by  the  United  States  in  1864,  when, 
out  of  the  general  sum  appropriated  for  river  and  harbor  improvements, 
$33,000  was  allotted  for  the  Hudson  Biver  improvement,  and  this  was 
foUowed  by  the  act  of  June  13, 1866,  which  appropriated  $50,000  for 
the  same  work. 
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The  plan  of  improvemeut  adopted  in  1867  provided  for  securing  a 
navigable  channel  11  feet  deep  at  mean  low  water  from  li^ew  Baltimore 
up  to  Albany  and  9  feet  deep  at  mean  low  water  from  Albany  up  to 
Troy. 

The  followinfi^  is  a  description  of  the  plan: 

First.  A  system  of  longitudinal  dikes,  to  confine  the  current  suffi- 
ciently to  allow  the  ebb  and  flow  of  the  tidal  current  to  keep  the  chan- 
nel clear.  These  dikes  to  be  gradually  brought  nearer  together  from 
New  Baltimore  toward  Troy,  so  as  to  assist  the  entrance  of  the  flood 
current  and  increase  its  height,  their  height  to  be  kept  approximately 
at  the  level  of  the  tidal  high  water,  so  as  not  to  confine  the  freshets, 
the  exact  level,  however,  being  left  to  be  determined  by  experience  as 
the  work  progresses. 

Second.  That  the  dredge  be  used,  so  far  as  necessary,  to  open  the 
channels  above  described,  which  the  current  should  not  be  allowed  to 
do,  except  very  gradually,  lest  accumulations  dangerous  to  navigation 
be  formed  below. 

Third.  Keeping,  as  far  as  practicable,  the  side  reservoirs  open  to  the 
passage  of  tidal  currents  by  gaps  at  their  lower  extremities  in  order  to 
increase  the  tidal  flow. 

Fourth.  Dumping  all  dredged  material  in  secure  places,  where  it  can 
not  be  moved  back  again  into  the  channel  by  the  current. 

Fifth.  Constructing  the  dikes  of  timber  and  stone  in  a  manner  to 
secure  their  permanency  at  a  minimum  cost,  the  details,  varying  with 
the  locality,  to  be  left  to  the  discretion  of  the  local  engineer,  to  be  so 
designed  as  to  admit  of  having  an  increased  height  given  to  the  dikes 
if  necessary. 

Sixth.  To  protect,  when  necessary,  the  banks  and  islands  against 
the  abrading  action  of  the  currents  by  revetments. 

Seventh.  That  limits,  beyond  which  no  encroachments  upon  the 
channel  should  be  made,  be  prescribed,  and  that  any  such  encroach- 
ments be  reported  to  the  engineer  in  charge. 

The  cost  of  the  improvement,  according  to  the  estimate  of  1867,  was 
$1,000,000,  but  the  amount  which  had  been  actually  spent  upon  the 
project  up  to  June  30, 1892,  the  date  of  its  practical  completion,  was 
$1,247,940.29 

From  the  nature  of  the  materials  which  enter  into  the  construction  of 
the  dikes  and  from  the  limited  sums  which  are  applied  annually  to 
renew  the  parts  which  become  unserviceable,  whether  by  natural  decay 
or  otherwise,  it  can  be  well  understood  that  the  estimates  prepared 
ftom  time  to  time  for  the  completion  of  the  project  must  be  accepted  as 
approximately  accurate  for  only  a  short  period  of  time.  This  state- 
ment is  necessary  for  a  correct  understanding  of  the  apparent  discrep- 
ancy between  the  estimated  and  the  actual  cost  of  the  project. 

A  new  prefect  was  adopted  in  1891,  which  provided  for  maintaining 
old  improvements  and  constructing  new  regulating  works  along  8  addi- 
tional miles  of  the  river  below  ^ew  Baltimore,  and  also  deepening  the 
entire  reach  of  the  river  under  improvement,  so  as  to  afford  a  channel 
400  feet  wide  and  12  feet  deep  at  mean  low  water,  from  Coxsackie  to 
the  foot  of  Broadway,  Troy,  K.  Y.,  and  thence  300  feet  wide  and  12  feet 
deep  to  the  State  Dam. 

The  estimated  cost  of  the  project  is  $2,500,000,  provided  the  entire 
work  be  completed  within  five  years. 

The  sanction  of  Congress  to  the  project  was  given  by  the  river  and 
harbor  act  approved  July  13,  1892,  with  the  proviso  that  contracts 
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might  be  entered  into  by  the  Secretary  of  War  for  sach  materials  and 
work  as  might  be  necessary  to  carry  out  the  plan,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in 
the  aggregate  the  sum  of  $2,447,906. 

Tbe  State  of  New  York  has  been  accustomed  to  make  an  appropria- 
tion at  every  session  of  its  legislature  for  the  imprcfvrement  of  the 
Hudson  River,  and  prior  to  1^7  the  money  was  applied  to  the  con- 
struction of  dikes  on  the  left  bank  of  the  river  from  Houghtailing 
Island  to  Albany,  to  jetties,  dams,  and  to  temporary  measures  of  relief, 
and  also  to  dredging  at  the  points  where  shoals  were  discovered  after 
spring  freshets.  The  present  disposition  of  the  State  authorities  is  to 
leave  the  improvement  solely  to  the  General  Government. 

Sections  6  and  7  of  the  river  and  harbor  act  of  September  19, 1890. 
make  it  unlawful  to  dump  into  the  navigable  waters  of  the  IJuitea 
States  any  materials  which  shall  tend  to  impede  or  obstruct  navigation^ 
or  to  excavate,  or  fill,  or  in  any  manner  to  alter  or  modify  the  course,  loca- 
tion, condition,  or  capacity  of  the  channel  of  said  navigable  waters, 
unless  approved  and  authorized  by  the  Secretary  of  War.  These  are 
wise  provisions  for  the  protection  of  the  navigable  waters  of  the  United 
States,  and  it  is  hoped  that  a  considerate  enforcement  of  the  law  will 
serve  hereafter  to  protect  the  channel  of  the  river  by  maintaining  its 
regimen,  and  at  the  same  time  to  allow  material  to  be  taken  freely  from 
the  river  for  private  and  public  uses. 

Section  3  of  the  river  and  harbor  act  of  July  13, 1892,  amendatory  of 
section  7  of  the  act  of  1890,  referring^  to  structures  which  may  be 
authorized  in  navigable  waters,  is  so  important  that  a  copy  is  here 
inserted  for  the  information  of  the  public: 

That  it  shaU  not  be  lawful  to  bnild  any  wharf,  pier,  dolphin,  boom,  dam,  weir, 
breakwater,  bulkhead,  jetty,  or  structure  of  any  kind  outside  of  the  established 
harbor  lines,  or  in  any  navigable  waters  of  the  United  States  where  no  harbor  lines 
are  or  may  be  established,  without  the  permission  of  the  Secretary  of  War,  in  any 
port,  roadstead,  haven,  harbor,  navigable  river,  or  other  waters  of  the  United  States, 
m  sucli  manner  as  shall  obstruct  or  impair  navigation,  commerce,  or  anchora>;e  of 
said  waters;  and  it  shall  not  be  lawful  hereafter  to  conmience  the  construction  of 
any  brid|^e,  bridge  draw,  bridge  piers  and  abutments,  causeways,  or  other  works 
over  or  m  any  port,  road,  roadstead,  haven,  harbor,  navigable  river,  or  navigable 
waters  of  the  United  States,  under  any  act  of  the  legislative  assembly  of  any  State, 
until  the  location  and  plans  of  such  bridge  or  other  works  have  been  submitted  to 
and  approved  by  the  Secretary  of  War,  or  to  excavate  or  fill,  or  in  any  manner  to 
alter  or  modify  the  course,  location,  condition,  or  capacit^y  of  anv  port,  roadstead, 
haven,  harbor,  harbor  of  refuge,  or  inclosure  within  the  limits  of  any  breakwater, 
or  of  the  channel  of  any  navigable  water  of  the  United  States  unless  approved  and 
authorized  by  tbe  Secretary  of  War:  Provided^  That  this  section  shall  not  apply  to 
any  bridge,  bridge  draw,  bridge  piers  and  abutments  the  construction  of  which  has 
been  heretofore  duljr  authorize  by  law,  or  be  so  construed  as  to  authorize  the  con- 
struction of  any  bridge,  drawbridge,  bridge  piers  and  abutments,  or  other  works 
under  an  act  of  the  legislature  of  any  State,  over  or  in  any  stream,  port,  roadstead, 
haven,  or  harbor,  or  other  navigable  water  not  wholly  within  the  limits  of  such 
State. 

The  average  rainfall  covering  the  past  sixty-sevi*n  years,  from  obser- 
vations recorded  in  the  office  of  the  U.  S.  Weather  Bureau  at  Albany, 
N.  Y.,  is  39.G9  inches.  The  greatest  raintall  in  any  year  was  recorded 
in  1871,  when  56.78  inches  fell;  the  least  rainfall  in  any  year  occurred 
in  1839,  when  18.32  inches  fell.  The  greatest  known  rainfallin  anyone 
month  occurred  in  October,  1869,  when  13.8  inches  fell;  the  least  known 
rainfall  in  any  one  month  was  in  January,  1860,  when  only  0.08  of  an 
inch  fell. 

At  times,  during  the  dry  seavson  of  almost  every  year,  for  a  month  at 
least,  no  water  flows  over  the  State  Dam  at  Troy,  and  excepting  what 
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comes  in  through  the  lockage  of  the  canals  there  is,  daring  that  period, 
little  apparent  fresh-water  supply  to  the  flow  of  the  river.  From  this 
fact  it  is  evident  that  the  navigation  of  the  Hudson  Biver  at  the  low 
stage  is  dependent  in  a  large  degree  upon  the  tidal  prism  of  the  river. 
The  mean  rise  and  fall  of  tides  as  determined  by  observations  made 
by  U.  S.  Engineers  in  1876— 

Feet. 

At  State  Dam,  Troy,  N.  Y.,  is 0.80 

At  Nail  Works,  Troy,  N.  Y.,  l8 1.95 

At  Albany,  N.Y.,  is 2.32 

AtCastleton,  N.  Y.,i8 2.54 

At  New  Baltimore,  N.  Y.,  is 3.43 

At  StuyvesaDt,  N.Y.,is - 3.65 

At  New  York,  Governors  Island,  from  Coast  Survey 4.38 

The  mean  duration  of  rise  of  tide  at  Albany  is  5  hours  0  minutes,  and 
the  mean  duration  of  fall  7  hours  25  minutes. 

The  plane  of  mean  low  water  at  New  York  (data  from  U.  8.  Coast  and 
Geodetic  Survey,  1894)  is  below  that — 

Feet. 

AtStuyvesant 0.81 

At  New  Baltimore 1.04 

AtCastleton 1.86 

At  Albany 2.26 

AtTroy  Nail  Works 2.81 

At  Troy  State  Dam 4.36 

The  plane  of  mean  high  water  at  New  York  is  below  that — 

Feet 

AtStuyvesant 0.08 

At  New  Baltimore 0.09 

AtCastleton 0.01 

At  Albany 0.20 

At  Troy  Nail  Works 0.38 

At  Troy  State  Dam 0.78 


The  slope  of  the  plane  of  mean  low  water  ie 

Feet  per  mile. 

From  Troy  State  Dam  to  Troy  Nail  Works 0.51 

From  Troy  Nail  Works  to  Albany 0. 12 

From  Albany  to  Castleton 0.05 

From  Castleton  to  New  Baltimore 0.12 

From  New  Baltimore  to  Stuyvesant 0,06 

The  heights  of  the  greatest  known  Ifreshets  above  the  plane  of  mean 
low  water  at  Albany  are  as  follows: 

That  of  February  9, 1857,  due  to  an  ice  gorge  at  Van  Wies  Point, 
was  22.19  feet. 

That  of  October,  1869,  due  to  the  great  rainfall  in  that  month,  which 
reached  13.8  inches,  was  19.04  feet. 

That  of  February,  1886,  due  to  an  ice  gorge,  was  17.89  feet. 

That  of  May  5,  1893,  when  there  was  a  rainfall  of  2.19  inches  at 
Albany  in  twenty-four  hours  on  the  3d  and  4th,  was  16,12  feet.  In  this 
freshet  there  was  an  observed  slope  of  0,57  foot  per  mile,  on  an  average, 
between  Albany  and  New  Baltimore,  and  as  much  as  0.80  foot  per  mile 
between  Albany  and  Van  Wies  Point. 

Generally  speaking  the  effects  of  rain  storms  are  shown  by  rise  in 
the  river  within  twenty-four  hours.  The  winds  also  materially  affect 
the  height  of  water;  south  and  east  winds  drive  the  water  up  the 
river,  causing  very  high  tides,  while  a  north  or  west  wind  produces  an 
opposite  effect. 


Digitized  by  VjOOQlC 


902         REPORT  or  THE   CHIEF   OF  ENQINEER8,  U.  8.  ABMT. 


BRIDGES  ACROSS  THE  HUDSON  RIVER. 

The  following  table  gives  the  location  and  essential  features  of  all 
the  bridges  which  cross  the  line  of  navigation  of  the  river  : 


Kame  and  location  of  bridge. 


Draw 
span. 


Width 
in  dear 
in  each 
draw. 


Height  of 

bottom 
chord  a  bore 

mean  high 
water. 


17ew  York  Central  and  Hudson  River  Railroad  Bridge  at  Bridge 
avenae,  Troy,N.  Y.a 

Congress  Street  Bridge,  Troy.  K.  T.  b 

New  York  Central  and  Huaeon  River  Railroad  Upper  Bridge,  Al- 
bany, NY.  e 

New  York  Central  and  Hudson  River  Passenger  Railroad  Bridge, 
Albaay.N.Y.d. 


Lower  Bridge,  or  Greenbnsh  Bridge,  Albany,  N.  Y.  e. . . 
The  Ponghkeepsie  Bridge,  Ponghkeepsie,  NY./ 


Ft.  in. 
198  6 
268    0 

275    0 

275  0 
400    0 


n.in. 
61  6 
104    0 

110    7 

115  4 
100    8 


Ft.  in. 
23  10 
20    6 

33    5 

28    1 
22    7 

leo  0 


a  Railroad,  wagon,  and  passenger  bridge:  iron,  on  stone  piers;  drawpier  on  land,  east  shore;  the 
only  opening  through  which  boats  ply  is  56  feet  6  inches  m  clear  from  dock  line,  east  shore;  draw 
opened  by  steam  power;  4  piers  in  main  channel  of  river  east  of  Starbnck  Island;  respective 
widths  in  clear  between  niers,  170  feet  0  inches,  173  feet  6  inches,  173  feet  6  inchea,  and  160  feet  to  east 
shore  line  of  Starbnck  island;  2  piers  in  channel  of  river  west  of  Starbuck  Island;  width  in  clear 
f^m  we^t  shore  line  of  Starbuck  Island  to  first  pier,  150  feet  5  inches;  between  first  and  sroood  piers, 
177  feet  5  inches,  and  from  second  nier  to  Green  Island  dock  line,  68  feet  6  inches,  making  6  pien  la 
river  at  right  angles  to  direction  or  stream. 

b  Wagon  and  passenffer  bridge;  double  draw,  opened  by  hand  power;  Iron,  on  Htone  piers,  slightly 
obllqne  t>o  direction  of  stream;  3  piers  and  drawpier  in  river;   width  in  clear  from  east  pier  to 


:les 
ths 


dock,  205  feet  3  inches ;  width  in  clear  from  west  pier  to  West  Troy  shore  line,  210  feet. 

eRailroad  freight  bridge;  doable  draw,  opened  oy  steam  power:  iron,  on  stone  piers  at  right  angl 
to  direction  of  stream ;  4  piers  and  drawpier  in  river  between  bulkhead  lines ;  respective  widt 
In  clear,  148  feet,  170  feet,  and  170  feet,  commencing  at  Columbia  Pier  dock  line. 

d  Railroad  and  passenger  bridge:  double  draw,  opened  by  steam  power;  iron,  on  stone  piers  at  right 
ancles  to  direction  of  stream :  4  piers  and  drawpier  in  river;  respective  widths  in  dear,  146  feet  5 
inches,  175  foet,  175  feet,  and  110  feet,  commencing  at  Columbia  Pier  dock  line. 

«  Wagon  and  passenger  bridge;  double  draw,  opened  by  steam  power;  iron,  on  stone  piers  at  right 
angles  to  direction  of  stream;  2  piers  and  drawpier  in  river;  width  in  clear  from  west  pier  to  Quay 


street  dock  line,  186  feet  3  inches;  width  in  clear  from  east  pier  to  shore  line  pier,  236  feet  3  inchee. 

/No  draw ;  railroad  brldce ;  iron,  on  iron  piers,  with  stone  foundations,  at  right  anjeles  ' 
piers  in  river;  5  spans,  548  feet,  525  fioet,  546  feet,  525  feet,  and  548  feet;  cantilever  bridge. 


Ill  addition  to  the  foregoing  the  following  bridges  have  been  aathor- 
ized  by  Congressional  or  State  legislation: 

1.  Bridge  of  the  North  River  Bridge  Company  across  the  Hudson  River 
at  Twenty-third  street,  New  York  City, — Authorized  by  the  act  of  Con- 
gress July  11,  1890.  The  plans,  approved  by  the  Secretary  of  War 
December  29, 1891,  provide  for  an  elevation  of  150  feet  at  mean  high 
water  at  center  and  140  feet  at  piers.  The  act  provided  for  commence- 
ment of  construction  within  three  years  from  date  of  passage,  and 
authorized  the  Secretary  of  War  to  extend  the  time  for  two  additional 
years.  This  extension  has  been  granted,  but  as  yet  no  work  of  con- 
struction has  been  begun. 

J2.  New  York  and  New  Jersey  Bridge  Go^npany^s  Bridge,  north  of  Fifty- 
ninth  street  and  south  of  Sixty-ninth  street,  New  York  City, — ^By  act  of 
Congress  approved  June  7,  1894,  this  company  was  authorized  to  con- 
struct the  proposed  bridge  after  approval  of  location  and  plans  by  the 
Secretary  of  War.    No  notice  of  such  approval  has  been  received, 

WORK  DONE  DURING    THE    FISCAL  YEAR  ENDING  .TUNE  30,  1895. 

At  the  beginning  of  the  fiscal  year  the  following  contracts  were  in 
force : 

Contract  with  Edwards,  Hewlett  &  Thompson,  dated  December  23, 
1892,  which  provided  for  the  construction  of  and  repairs  to  40,000 
linear  feet  of  dike,  and  for  the  dredging  and  removing  of  4,620,000 
cubic  yards  of  material. 
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Goo  tract  with  P.  Sanford  Boss,  dated  December  19, 1892,  which  pro- 
vided for  the  removal  of  190,000  tons  of  rock  and  30,000  tons  of  sand 
covering  rock  in  place. 

During  the  fiscal  year  the  following  contract  was  entered  into : 

Contract  with  James  J.  Cuddy,  dated  May  2, 1896,  providing  for  the 
laying  of  23,000  square  yards,  more  or  less,  of  paving  on  the  dikes  in 
the  Upper  Hudson  Eiver,  New  York. 

Besides  the  above  the  following  open-market  agreements  were  made 
during  the  fiscal  year: 

Open  market  agreement  with  William  D,  Fuller,  dated  September  22, 
1894,  for  the  removal  of  wreck  of  old  canal  boat,  below  New  Baltimore, 
N.  Y. 

Open-market  agreement  with  William  D.  Fuller,  dated  March  29, 1895, 
tor  driving  guide  piles  to  define  submerged  dikes  during  ft*eshet  times. 

Open-market  agreements  with  Charles  Piepenbrinck,  dated  April  8 
and  May  20, 1895,  for  constructing  and  putting  in  place  four  shelters 
for  self-registering  tide  gauges. 

The  sundry  civil  act  of  August  18, 1894,  appropriated  $145,000  for 
continuing  the  improvement,  which  was  allotted  as  follows: 

For  dredging  antl  conBtractiou  and  repair  of  dikes  nnder  contract  with 

Edwards,  Ho wlett  &.  Thompson $20,000 

For  removing  rook  under  contract  with  P.  Sanford  Ross 120, 000 

The  sundry  civil  act  of  March  2, 1895,  appropriated  $500,000  for  con- 
tinuing the  improvement,  which  was  allotted  as  follows: 

For  dredging  and  construction  and  repair  of  dikes  nnder  contract  with 

Edwards,  Hewlett  &  Thompson $275,000 

For  removing  rock  under  contract  with  P.  Sanford  Ross 200, 000 

For  laying  paving  on  dikes 25, 000 

The  progress  of  the  work  during  the  season  of  1894  was  very  satis- 
factory. The  work  under  the  contract  with  Edwards,  Howlett  & 
Thompson  for  the  construction  and  repair  of  dikes  began  March  22, 
1894,  on  the  reconstruction  of  the  Campbell  Island  Dike,  and  good 
progress  was  made  on  this  and  other  dikes  until  the  close  of  naviga- 
tion. Since  the  opening  of  the  river  in  the  spring,  the  work  has  been 
confined  to  the  construction  of  the  Bronks  Island  Dike,  below  New 
Baltimore,  and  to  the  reconstruction  of  the  timber  work  of  the  Patroous 
Lower  Island  Dike. 

Good  progress  was  also  made  with  the  dredging,  as  the  contractors 
were  able  to  dispose  of  the.  dredged  material  by  dumping  behind  dikes 
in  the  upper  sections  of  the  river  and  in  deep  side  channels  below  Hud- 
son and  Oatskill,  and  also  by  means  of  a  suction  dredge  which  lifted 
the  material  and  deposited  it  behind  dikes  when  there  was  not  sufficient 
water  for  dumping  scows.  In  the  spring  of  1895  the  dredging  was 
delayed  for  want  of  dumping  grounds,  most  of  the  space  behind  dikes 
where  the  Avater  was  deep  enough  for  scows  to  float  having  been  filled, 
but  on  May  3  use  was  made  of  the  deep  inner  channel  of  the  Imbought, 
and  since  that  time  it  has  progressed  very  well. 

The  Avork  under  the  contract  with  P.  Sanford  Boss  made  very  good 
progress.  Two  chisel  machines  were  employed  during  the  season  on 
Mulls  Bock  and  Breaker  Island  Bock,  and  three  dredges  worked  on  Mulls 
Bock,  Austins  East  Bock,  Breaker  Island  Bock,  and  reef  in  front  of 
wharf  at  Watervliet  Arsenal.  Since  the  opening  of  navigation  this 
spring  the  work  has  not  been  satisfactory.  The  chisel  machines  were 
late  in  getting  on  the  ground,  and,  being  new,  have  been  subject  to  con- 
stant delays  from  broken  machinery.  They  are  now  getting  in  fair 
working  order,  and  should  make  good  progress  on  the  Mulls  and  Breaker 
Island  Bocks,  where  they  are  now  located.  ^  , 
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The  work  under  the  contract  with  James  J.  Cuddy  for  laying  paying 
on  dikes  in  the  upper  Hudson  Biver  was  started  June  5.  The  progress 
so  far  has  been  small  and  not  satisfactory,  but  is  improving. 

CONSTRUCTION  OF  NEW  DIKES. 

Under  contract  with  Edwards,  Howlett  &  Thompson  the  foUowing 
dikes  have  been  constructed  during  the  fiscal  year: 

BronJcs  IsUmd  Dike, — This  dike,  built  on  the  plan  of  a  full  dike^  is  12 
feet  wide  and  extends  from  an  ice-house  dock  on  the  west  shore  at  a 
point  about  opposite  the  lower  end  of  Stone  House  Bar  to  the  east  shore 
of  Brouks  Island,  a  distance  of  about  6,000  linear  feet  Pile  driving  was 
started  on  April  23, 1895,  and  the  dike  is  still  in  course  of  construction. 

HoughtailiKig  Island  Half  Dike. — This  is  a  continuation  of  the  New 
Baltimore  Dike.  It  is  734  feet  long  and  was  built  to  stop  the  erosion 
of  the  west  shore  of  Houghtailing  Island.  It  was  completed  November 
23, 1895,  at  a  cost  of  $5.78  per  linear  foot. 

Fatroons  Lower  Island  Dike. — This  is  a  reconstruction  of  the  old  crib 
dike  on  the  plan  of  paved  dikes,  20  feet  wide,  filled  in  with  sand  and 
gravel  and  paved,  the  top  of  the  paving  being  3  feet  above  mean  high- 
water  level.  It  starts  from  Patroons  Island  and  extends  southerly  about 
6,000  linear  feet  to  the  old  cross  dam  near  the  lower  end  of  Patroons 
Lower  Island,  and  is  a  continuation  of  the  Pleasure  Island  Bevetment 
It  was  started  in  1892,  when  300  linear  feet  was  completed.  Work  was 
resumed  on  the  pile  driving  on  September  16, 1894,  and  continued  till 
the  close  of  navigation,  when  the  piling  for  about  4,000  linear  feet  and 
the  timbering  for  1,000  linear  feet  was  completed.  The  work  of  recon- 
struction is  still  in  progress,  having  been  resumed  June  18, 1895. 

Base  Island  Dike. — This  is  a  reconstruction  of  5,100  linear  feet  of  an 
old  crib  dike  built  in  1870  on  the  plan  of  paved  dikes.  The  piUug  and 
timberwork  were  completed  October  8, 1894. 

Breaker  Island  Half  Dike. — This  dike  was  in  course  of  construction 
at  the  beginning  of  the  fiscal  year  and  was  completed  August  29, 1894. 
It  extends  from  the  upper  end  of  the  revetment  of  Hillhouse  Island  to 
Breaker  Island  Bevetment,  a  distance  of  920  linear  feet,  and  was  bailt 
at  a  cost  of  $3.12  per  linear  foot. 

Breaker  Island  Revetment. — This  revetment,  which  was  in  course  of 
construction  at  the  beginning  of  the  fiscal  year,  was  completed  October 
23,  1894.  It  was  built  to  protect  the  east  shore  of  Breaker  Island  from 
erosion.  The  piling  which  supports  the  foot  of  the  revetment  was 
driven  on  the  established  bulkhead  line,  and  all  the  points  on  the  shore 
which  projected  beyond  that  line  were  dredged  off  and  the  hollows 
filled  up  until  the  surface  on  which  the  paving  was  laid  was  sloped 
aw«y  from  the  piling  to  the  top  of  the  bank  with  a  slope  of  1  upon  2. 
The  piling  and  timberwork  of  this  revetment  were  completed  August 
4, 1894.  This  revetment  is  1,990  feet  long  and  varies  in  width  irom  33 
feet  to  25  feet. 

REPAIRS  TO  EXISTING  DIKES. 

Under  contract  with  Edwards,  Howlett  &  Thompson  repairs  were 
made — 

To  the  north  end  of  Ooxsackie  Island  Dike,  where  the  current  was 
fast  undermining  the  piling. 

To  Schermerhorn  Island  Dike,  to  make  up  for  the  settlement  of  the 
original  filling. 

To  1,850  linear  feet  of  the  Nine  Mile  Tree  Dike. 

To  150  linear  feet  of  the  New  York  State  Dike,  below  Oastleton, 
where  it  had  been  badly  broken  by  the  ice  gorge. 
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To  520  linear  feet  of  the  Castleton  Half  Dike. 

To  1,320  linear  feet  of  the  Campbell  Island  Single  Pile  Dike. 

To  1,600  linear  feet  of  the  Douws  Point  Dike. 

To  4,600  linear  feet  of  the  Small  Island  Dike. 

Under  open-market  agreement  with  William  D.  Fuller  guide  piles  were 
driven  to  mark  the  following  dikes  when  submerged  by  freshets:  West 
Dike  at  iN'ew  Baltimore,  Barren  Island  Dike,  Middle  and  North  Dikes 
at  Coeymans,  Mulls  Dike,  Cow  Island  Dike,  and  Cedar  Hill  Dike. 

During  the  fiscai  year  a  total  of  8,556  linear  feet  of  new  dike  was  con- 
fitrncted  and  repairs  made  to  10,020  linear  feet  of  dike.  The  amounts 
of  material  furnished  and  put  in  place  by  the  contractors  were  as  follows: 

301, 329  linear  feet  of  pine  piling. 

12, 144  linear  feet  of  roand  timber. 

283, 306  feet,  B.  M.,  of  square  timber. 

198, 246  pounds  of  tie-rods,  screw  bolts,  drift  bolts,  spikes,  etc. 

13, 548  cubic  yards  rnbblestone. 

6, 477  cubic  yards  paving  stone. 

22, 695  cable  yards  of  dredged  material  used  for  filling  and  backing  dikes. 

DREDGING. 

There  being  no  complaints  of  obstructions  to  navigation  on  the  bars 
Bouth  of  Albany  the  dredgiug  was  done  on  the  plan,  of  making  a  com- 
pleted chanuel,  according  to  the  present  project,  of  400  feet  width  and 
12  feet  depth  at  mean  low  water,  working  up  from  deep  water,  except 
at  Mulls,  Austins  East  Rock,  and  Breaker  Island.  At  Mulls  and  Aus- 
tins East  Rock  the  sand  covering  the  rock  was  removed.  At  Breaker 
Island  the  point  projecting  beyond  the  established  bulkhead  line  was 
excavated,  and  a  i)ortion  of  the  shoal  extending  beyond  it  was  also 
removed.  Dredging  is  now  in  progress  at  Goxsackie  Shoal,  Winnies 
Bar,  Stone  Light  Shoal,  and  Cuylers  Bar,  and  was  also  done  during  the 
year  at  Stone  House  Bar,  New  Baltimore  Bar,  Mulls  and  limine  Mile 
Tree  Cross  Overs,  in  front  of  Castleton,  at  Cedar  Hill  Bar,  on  Over- 
slaugh above  Stone  light,  and  opposite  Bath  above  the  railroad  freight 
bridge. 

The  contractors  have  eight  dredges  at  work  on  the  channel,  one  dredge 
delivering  the  filling  for  paved  dikes,  and  one  suction  dredge  for  lifting 
and  depositing  the  dredged  material  behind  dikes  or  dock  lines. 

The  following  amounts  of  material  were  dredged  and  removed  during 
the  fiscal  year: 

Cubic  yards. 

At  Coxsackie  Shoal 49,854 

At  Stone  House  Bar 76,085 

At  New  Baltimore  Bar 61,215 

At  Mulls  Cross  Over 1^4,059 

At  Castleton  Bar 35,895 

At  Cedar  HiU  Bar 92,248 

At  Winnies  Bar 158,685 

At  Stone  Light  Shoal 315,076 

AtCuvlersBar 124,197 

At  Bath  Shoal 3,176 

At  Breaker  Island 45,464 

Total 1,125,954 

REMOVAL  OP  BOCK. 

Under  contract  with  P.  Sanford  Boss  the  work  of  removing  the  rock 
to  a  depth  of  12  feet  at  mean  low  water  at  Mulls  Cross  Over  and 
Breaker  Island,  which  was  in  progress  at  the  beginning  of  the  fiscal 
year,  was  continued. 
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The  quantity  of  rock  and  sand  covering  removed  during  the  fiscal 
year  at  Mulls  Gross  Over  was  15,899.5  tons  of  rock  and  3,531  touR  of 
sand  covering,  and  at  Breaker  Island  15,979.4  tons  of  rock  and  3,055 
tons  of  sand  covering. 

A  close  survey  of  Austins  East  Bock,  which  was  reported  as  com- 
plete in  the  last  annual  report,  showed  considerable  rock  above  the 
required  plane  and  75G.5  tons  of  rock  were  removed.  This  work  was 
still  in  progress  at  the  close  of  the  season  of  1894  and  has  not  yet  been 
resumed. 

The  work  of  removing  the  rock  in  front  of  Watervliet  Arsenal  Dock 
to  a  depth  of  10  feet  at  mean  low  water,  on  which  some  high  points 
were  found  on  a  resurvey,  was  completed  by  the  removal  of  65  tons  of 
rock. 

This  makes  an  aggregate  of  32,700.4  tons  of  rock  and  6,586  tons  of 
sand  covering  removed  during  the  fiscal  year. 

PAVING  OF  DIKES. 

Under  the  contract  with  James  J.  Cuddy  the  work  of  paving  the 
dikes  in  the  upper  Hudson  River  was  begun  on  June  5,  on  Base  Island 
Dike,  and  has  proceeded  with  some  interruptions  on  account  of  labor. 
The  water  in  the  river  has  been  at  such  a  low  stage  that  everything  is 
favorable  for  good  progress,  and  the  work  is  being  done  in  a  satisfac- 
tory manner;  2,151  square  yards  of  paving  has  been  laid  and  8(H)  linear 
feet  of  dike  completed. 

WRECKS. 

During  the  fiscal  year  the  wreck  of  an  old  canal  boat  was  removed 
from  the  channel  of  the  river,  below  New  Baltimore,  N.  Y.,  by  authority 
of  the  Chief  of  Engineers,  dated  September  24, 1894,  at  a  cost  of  $160. 

HIRED  LABOR. 

A  foreman  and  a  force  averaging  04  men  were  employed  from  August 
16  to  November  30,  1894,  in  laying  the  paving  of  the  following  dikes : 
At  PatrooiKS  Lower  Island,  947  linear  feet  was  paved  before  the  close 
of  navigation;  at  Base  Island  Dike,  165  linear  feet  was  completed  on 
November  30,  1894,  when  the  work  was  stopped  for  the  season;  at 
Breaker  Island  Revetment,  which  was  1,990  linear  feet  long  and  com- 
pleted October  23, 1894.  The  cost  of  this  revetment,  including  piling, 
timber  work,  and  gravel  filling,  was  86.28  per  linear  foot. 

HYDROGRAPHIC   AND   OFFICE  WORK. 

The  hydrographic  party  has  been  occupied,  when  the  weather  per- 
mitted, in  making  surveys  and  examinations  or  in  staking  out  work 
and  putting  up  ranges  for  the  dredges  and  rock-breaking  machines. 
The  survey  of  Mulls  Rock  was  completed  and  borings  to  develop  the 
rocks  in  the  channel  opposite  Troy  were  in  progress  when  the  riv«r 
closed.  Resurveys  of  East  Rock  at  Van  Wies  Point  and  of  Arsenal 
Rock  were  completed.  Surveys  were  also  made  of  Winnies  Bar,  Stone 
Light  Shoal,  the  Overslaugh,  Bogart  Island  Cross  Over,  Cuylers  Bar, 
and  Bath  Shoal,  and  an  examination  of  the  Imbougbt  Ohannel,  below 
Catskill,  N,  Y.;  resurveys  of  Stone  House  and  New  Baltimore  bars. 
Mulls  and  Nine-Mile-Tree  cross  overs,  in  front  of  Gastleton,  Oedar  Hill, 
and  Winnies  bars  and  Stone  Light  Shoal,  where  dredging  had  been 
done  during  the  year,  and  a  reconnaissance  of  the  channel  between 
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Stone  House  Bar  and  Broadway,  Troy,  soon  after  the  opening  of 
navigation. 

During  the  winter  the  force  was  reduced  to  an  assistant  engineer, 
surveyor,  and  one  draftsman.  Notea  were  platted  and  tracings  and 
specifications  made  for  the  work  of  the  following  season.  The  records 
of  the  self  registering  tide  gauge  at  Albany  were  read  and  reduced^ 
and  a  table  of  predicted  tides  prepared. 

GENERAL  REMARKS. 

The  ice  in  the  river,  which  was  very  heavy  during  the  winter,  broke 
up  very  gradually  and  went  out  without  any  gorging,  and  the  heavy 
freshet  of  April  9  did  no  damage  to  the  permanent  works  except  to  a 
portion  of  the  paving  on  Patroons  Lower  Island  Dike. 

The  examinations  made  since  the  opening  of  navigation  give  the  fol* 
lowing  results  as  to  depths  over  the  bars  between  Stone  House  Bar. 
below  New  Baltimore,  and  Albany:  At  Stone  House  Bar  a  deph  of  11 
feet  for  width  of  about  200  feet  in  the  narrowest  part;  at  New  Balti- 
more Bar,  practically  12  feet,  with  a  width  of  200  feet  at  the  narrowest 
part;  at  Mulls,  where  the  work  of  rock  removal  is  still  incomplete,  11.5 
feet,  with  a  width  of  about  100  feet  in  the  narrowest  portion ;  from 
Mulls  Gross  Over  to  Gastleton,  12  feet  depth,  with  a  width  generally  of 
400  feet  or  more,  and  not  less  than  200  feet,  except  near  the  lower  end  of 
Shad  Island,  where  it  is  only  11.7  feet  for  a  short  distance;  in  front  of 
Gastleton,  11  feet  for  a  width  of  about  400  feet:  from  Gastleton  to 
Parda  Hook,  12  feet  and  over  for  a  least  width  of  about  200  feet  and 
generally  300  to  400  feet  wide;  on  Winnies  Bar,  a  narrow  newly  dredged 
channel  of  12  feet  depth  and  over  exists,  the  west  side  of  the  channel^ 
dredged  to  12  feet  during  the  season  of  1894,  having  shoaled  up  so  a» 
to  give  now  only  about  11  feet;  at  Stone  Light  the  channel  is  only  about 
100  feet  wide  between  the  12-foot  contours,  but  for  a  width  of  nearly 
400  feet  the  depth  is  about  11  feet  (the  rocks  at  this  point  have  not  been 
entirely  removed  yet,  but  there  is  no  known  rock  above  the  plane  of  10 
feet  at  mean  low  water),  and  between  Stone  Light  and  the  cut  to  the 
Abbey  and  along  Overslaugh  Dike  No.  2  the  depth  is  12  feet  and  over 
for  nearly  the  full  width  of  400  feet,  with  the  exception  of  a  few  shoal 
spots  which  have  about  11  feet. 

Just  above  Beacon  Island  for  about  1,000  feet  in  distance  is  a  wide 
channel  about  10  feet  deep  and  thence  to  the  Bogart  Island  Light  a 
narrow  channel  of  12  feet  and  over.  No  dredging  haa  yet  been  done 
on  this  section. 

The  shoalest  portion  from  Bogart  Island  Light  to  Douws  Point  has  a 
channel  of  10.5  feet  depth,  with  a  width  of  about  150  feet.  On  Guylers 
Bar,  where  dredging  is  at  present  in  progress,  a  channel  200  feet  wide 
and  12  feet  in  depth  has  been  dredged. 

From  Albany  to  Troy  no  detailed  examination  of  the  channel  has 
been  made  lately,  except  of  shoal  opposite  Bath,  where  the  greatestdepth 
is  about  9  feet  and  the  channel  very  narrow.  About  8  feet  depth  at  mean 
low  water  seems  to  be  the  shoalest,  but  owing  to  extraordinary  low 
tides  for  the  season,  some  trouble  has  been  experienced  already  by  the 
large  boats,  and  temporary  relief  will  probably  have  to  be  given  by 
some  dredging  on  Kellogg  and  Fish  House  shoals. 

Each  succeeding  year  shows  the  necessity  for  larger  and  more  urgenii> 
repairs  to  the  old  dikes.  To  preserve  the  integrity  of  this  part  of  the 
improvement,  repairs  next  season  should  be  carried  on  along  the  fol- 
lowing sections:  Stone  filling  is  needed  to  Mulls  Plaat  Dike  extension^ 
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to  Malls  Stone  Dike,  aud  Mulls  Timber  Dike;  new  timber  and  stone  at 
Cedar  Hill  Dike,  in  front  of  Poplar  Island,  to  Cow  Island  Single  Pi> 
Dike,  and  Campbell  Island  Single  Pile  Dike,  and  the  two  last  shoiiid 
be  reconstructed  on  the  plan  of  full  dikes,  to  Winnies  Dike,  where  new 
timber  work  and  stone  are  needed,  and  probably  a  few  piles;  the  Paps 
canee  dikes  should  be  repaired,  and  the  openings  between  the  sectioD^ 
of  dikes  should  be  closed,  so  as  to  form  a  continuous  dike,  and  it  seeni> 
highly  probable  that  an  extension  of  the  Papscanee  Dike  Section  lil 
about  2,000  or  3,000  feet  farther  south  will  be  necessary;  Overslan^h 
Dike  needs  repair  for  about  700  feet,  and  Bath  Dike  should  be  iillf^l 
with  stone;  the  Fort  Schuyler  Dike  paving  should  also  be  put  in  go*)'! 
order.  The  amount  that  could  be  prolitably  expended  on  these  repair> 
is  $70,000. 

It  is  still  a  question  whether  the  channel  at  New  Baltimore  Bar, 
north  of  Willow  Island  Light,  will  be  able  to  maintain  itself  \rithoiit 
some  contraction  of  the  width.  The'  latest  soundings  indicate  the 
tendency  to  the  formation  of  a  shoal  all  the  way  across  the  channel, 
just  below  the  angle  in  the  west  dike.  At  present  the  depth  is  slightly 
less  than  12  feet. 

Tlie  channel  east  of  Willow  Island  has  shoaled  a  good  deal  siuce  la<: 
fall,  but  still  maintains  8  feet  depth  all  the  way  from  the  New  Balti 
more  Dike  to  Willow  Island.  It  may  be  necessary  to  close  this  channel 
by  a  riprap  spur  connecting  Willov^  Island  with  the  east  bank  of  the 
river. 

The  amount  exi>ended  during  the  fiscal  year  ending  June  30,  1895. 
inclusive  of  outstanding  liabilities,  was  $582,428.85. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1897,  is  $500,000. 

This  improvement  has  been  under  the  local  charge  of  Mr.  Charles  G. 
Weir,  assistant  engineer,  to  March  1, 1895,  and  since  then  of  Mr.  IL  H. 
Talcott,  assistant  engineer,  both  of  whom  have  well  and  faithfully  dis 
charged  the  duties  assigned  to  them. 

This  work  is  in  the  colleotion  district  of  New  York,  Albany  being  a  port  of  entry. 

AMOUNTS  APPROPRIATED. 


Act  of— 

June  30,  1834 

Julv2,l836 

$70,000.00 
100,  000. 00 
100.000.00 
100,000.00 

D  FOR  PRESE 

$33,000.00 
50,000.00 

305, 188. 00 
85,000.00 
89,100.00 
40,000.00 
40,000.00 
40,000.00 
40,000.00 
40,000.00 
40,000.00 
50,000.00 
70,000.00 
80,000.00 
20,000.00 
15,000.00 
10,000.00 

Act  of— 

August  30, 1852 

Total 

NT  PROJECT  AND  ITS  CONTKN1 

Act  of— 

July  5. 1884 

$50,000.00 

March  3, 1837 

420,000.00 

UATION. 

$30,000.0) 

26,250,0» 

75, 000.  W 

150. 000.  (V« 

187,' 500.0) 

500,000.0) 

July?,  1838 

AMOUNTS  APPROPRIATE 

Act  of— 

June  26, 1864,  allotment 
June  23, 1866 

August  5,1886 

August  11,1888 

September  19, 1890 

July  13, 1892 

March  3, 1867 

July  25, 1868 

AprillO,  1869 

July  11, 1870 

March  3, 1893 

March  3, 1871 

August  18,1894 

March  3. 1895 

145,000.00 
500, 000  (XI 

June  10,1872 

March  3, 1873 

Total 

Received  from  other  souroes 

Total V 

Amount  expended  to  Jane 
80, 1895,  inclusive  of  out- 
standing liabilities 

Digitized  by  V^jOC 

June  23,1874 

2,611,038.00 
792  57 

March  3, 1875 

August  14, 1876 

June  18.1878 

2,611,890.57 

March  3. 1879 

June  14,1880 

March  3, 1881 

2,0^,233.07 

Angus*  2,1882 

)Qle 
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Money  Statement, 

Jnly  1, 1894,  balance  nnezpended $464,026.35 

Amount  appropriated  by  sundry  ciyil  act  approved  Aagaat  18,  1894. . .       145, 000. 00 
Amount  appropriated  by  sundry  civil  act  approved  March  2,  1895 500, 000. 00 

1,109,026.35 
June  30,  1895,  amount  exx>ended  during  fiscal  year 470, 259. 20 

July  1,  1895,  balance  unexpended 638,767.15 

July  1,  1895,  outstanding  liabiUties : $112,169.65 

July  1,  1895,  amount  covered  by  uncompleted  contracts....  509, 065. 09 

621,234.74 


July  1,  1895,  balance  available 17,532.41 


'Amount  (estimated)  required  for  completion  of  existing  project 1. 115, 406.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  propoeah  for  laying  paving  on  dikes  in  the  Hudson  RiveTf  New  York,  received 
in  response  to  advertisementf  dated  March  IS,  1896,  and  opened  April  15,  1895,  btf 
Lieut.  Col,  G.  L.  Gillespie,  Corps  of  Engineers, 


No. 


Name  of  bidder. 


Laying  23  000 

sqoare  yards  of 

paving. 


Per 
square 
yard. 


Amount. 


Thomas  Keilly  .. 
Oscar  F.  Hilt  ... 
James  J .  Caddy  * 


OenU. 


96,070 
10.350 
4,380 


'  Lowest  bid. 


COMMERCIAL  STATISTICS. 

The  importance  of  the  Hudson  as  a  great  waterway  of  commerce  is  apparent  when 
it  is  known  that  aside  from  its  own  local  traffic,  which  in  itself  is  very  large,  it 
absorbs  all  the  traffic  of  the  Erie,  Champlain,  and  Delaware  and  Hudson  canals, 
besides  the  great  coal  trade  of  the  Pennsylvania  Coal  Company  at  Newburg  and  the 
Erie  coal  trade  at  Piermont.  The  average  season  of  navigation  of  the  river  is  240 
days  and  that  of  the  canals  220  days. 

The  Erie  Canal,  extending  from  Albany  to  Buffalo,  on  Lake  Erie,  a  distance  of  352 
miles,  with  a  difference  of  level  of  577  feet,  and  to  Oswego,  on  Lake  Ontario,  con- 
nects the  Great  Northern  Lakes  with  the  Hudson  River,  and  brings  in  immense  com- 
merce from  the  Northwest  and  Canada.  The  principal  items  of  this  commerce  are 
lumber  and  grain. 

The  Champlain  Canal,  60  miles  long,  connects  Lake  Champlain  with  the  Hudson 
Kiver.  This  lake,  which  is  93  feet  above  tide  of  the  Hudson,  and  whose  waters  flow 
into  the  St.  Lawrence,  is  connected  by  the  Chambly  Canal  with  the  St.  Lawrence 
River  below  Montreal.  The  principal  items  of  tonnage  on  this  canal  are  lumber  and 
iron  ore.  The  above  canals,  with  575  miles  of  subsidiaries,  constitute  the  New  York 
State  canals.  The  Erie  Canal  enters  the  Hudson  by  three  tide- water  locks,  one  at 
the  foot  of  Twenty -third  street.  West  Troy ;  one  at  the  foot  of  Eighth  street,  West 
Troy,  and  the  third  at  the  lumber  district,  Albany. 

The  Champlain  Canal  enters  the  river  at  Waterford  3  miles  above  the  State  Dam, 
and  boats  are  locked  through  the  dam  to  tide  water.  It  is  also  connected  with  tbe 
Erie  Canal,  and,  through  its  tide- water  locks,  with  the  Hudson  River. 

The  Delaware  and  Hudson  Canal  enters  the  Hudson  through  Rondout  Creek  at 
Rondout,  N.  Y.,  and  brings  the  anthracite  coal  country  at  Honesdale  and  the  Dela* 
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ware  River  into  water  commnDication  with  the  HudBon.  The  principal  items  of  ton- 
nage on  this  oanal  are  coal,  bluestone,  and  cement.  Aside  from  the  above  feeders  to 
the  commerce  of  the  Hudson,  the  Pennsylvania  Coal  Company  has  a  large  tide-water 
coal  depot  at  Newburg,  where  also  the  Erie  Railroad  has  a  terminal  point  and  trans- 
fen  large  quantities  of  freight  by  boat  across  the  river.  The  Erie  Railroad  also  has 
a  coal  depot  at  Piermont^  ^  miles  above  New  York,  where  preparations  are  being 
made  to  handle  a  very  laree  snpplv. 

The  following  statistics  include  the  tonnaee  received  at  all  points  above  Spay  ten 
Dnyvil  Creek,  and  of  the  local  shipments  oetween  points  on  the  river  only  that 
ishipped  is  credited  to  the  points  from  which  it  was  shipped,  no  entry  being  made  to 
the  total  tonnage  of  the  amount  received  at  local  points  ttom  other  local  points. 
The  total  tonnage  also  includes  all  through  freights  shipped  from  points  up  the 
river  that  passed  the  mouth  of  Spuyten  Duyvil  Creek  goin^  south. 

The  two  principal  industries  on  the  river  which  add  materially  to  the  local  tonnaee 
are  ice  and  brick .  The  capacity  of  the  ice  houses  on  and  adjacent  to  the  river  exceeds 
4,000,000  tons,  and  amount  generally  harvested  8,500,000.  The  brick  manufactured 
on  the  river  exceed  850,000,000. 

Total  tonnage  of  all  shipping  points  on  the  Hudson  River  during  1889, 

not  including  the  tonnage  coming  through  State  canals tons. .      15, 033, 309 

Value  of  same $378,196^094 

Total  tonnage  coming  to  and  leaving  tide  water  through  State  canals, 

1889 tons..        3,592,437 

Value  of  same $108,000,000 

Grand  total  tonnage  of  the  Hudson  River,  including  the  tonnage  through 

State  canals tons..      18,582,596 

Value  of  same $485,733,094 

This  does  not  include  the  value  of  vessels  carrying  the  above  trade,  which  are 
equally  exposed  to  the  dangers  of  navigation. 

Number  of  transportation  companies  for  passengers  or  freight,  not 

including  steamooats  or  pleasure-boats 30 

Total  number  of  passengers  carried,  1889 , 5, 000,  GOO 

Total  population  along  the  river 450,000 


COMMERCIAL  STATISTICS. 

Commeroial  etatiaiioa  of  the  port  of  Albany,  xV.  ¥,,  from  July  1, 1894,  to  July  1, 1895. 

Amount  of  revenue  collected $114, 019. 70 

Value  of  all  imports 153,905.00 

Number  and  tonnage  of  all  vessels  belonging  to  the  port  of  Albany,  N.  F.,  July  If  1S95. 

Bettered 

tonnage 

(net). 

Steam  vessels 113  20,417  4: 

Sailing  vesseU , 27  2,Q0\.fi 

Bargee 54  11,145.16 

Canal  boats Ml  16.634.66 


£    2. 

IMPROVEMENT  OF  HARBOR  AT  SAUGERTIES,  NEW  YORK. 

The  harbor  of  Saugerties  is  at  the  mouth  of  Esopus  Creek,  whicb 
empties  iuto  the  Hudson  Biver  on  the  west  shore  about  100  miles'above 
the  city  of  New  York.  With  the  exception  of  some  slight  works  under 
taken  by  the  inhabitants,  giving  no  permanent  results,  nothing  had 
been  done  toward  the  improvement  of  this  harbor  until  it  was  under- 
taken by  the  United  States  Government  in  1887.  In  1883  a  survey  of 
the  harbor  was  made,  under  the  direction  of  the  engineer  officer  in 
charge,  which  indicated  that  there  was  a  shoal  at  the  entrance  1,100  feet 
wide  between  6.foot  contours,  over  which  the  least  depth  was  3  feet, 
mean  low  water.    Two  plans  of  improvement  were  recommended,  both 
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providing  for  the  construction  of  parallel  dikes  and  for  dredging  the 
channel  between  them  7  feet  deep,  mean  low  water.  (See  Annual  Keport 
of  the  Chief  of  Engineers  for  1884,  Part  I,  p.  716.) 

The  reexamination  of  the  harbor,  made  in  1887,  after  the  State  had 
done  some  dredging  in  the  channel,  resulted  in  the  submission  of  a  third 
project,  differing  from  those  previously  submitted  only  in  the  direction 
to  be  given  to  the  dikes.    The  range  of  tides  is  4  feet,  approximately. 

The  project  of  1887  was  approved  and  its  execution  was  begun  the 
same  year.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
Part  I,  p.  662.) 

The  estimated  cost  of  construction  of  north  and  south  dikes,  each 
2,300  feet  long,  and  for  excavating  from  the  channel  between  them 
30,000  cubic  yards  of  material,  was  $52,000. 

The  purpose  of  the  dikes  is  to  contract  the  channel,  to  promote  scour 
by  freshets,  and  to  maintain  the  improved  navigable  depths  during 
the  low  stage  of  summer,  which  usually  lasts  for  two  months, 
approximately. 

At  the  close  of  the  fiscal  year  ending  June  30, 1892,  both  dikes  had 
been  completed;  the  north  dike  had  then  a  length  of  2,058  feet  and 
the  south  dike  a  length  of  2,363}  feet,  and  the  waterway  between  them 
was  260  feet  wide. 

The  inner  harbor,  west  of  the  shore  ends  of  dikes,  was  2,000  feet  long, 
150  feet  wide,  and  14}  to  20  feet  deep  at  mean  low  water.  From  the 
steamboat  wharf  of  inner  harbor  to  the  Hudson  River  the  navigable 
channel  hud  been  deepened  by  dredging,  giving  a  width  of  150  feet 
between  9-foot  curves. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $5,000  for 
continuing  the  improvement,  of  which  sum  $2,340  was  applied  toward 
repair  of  dikes  and  $2,660  to  drilling,  blasting,  and  dredging  rock  from 
the  northern  end  of  Barclays  Point.  By  the  latter  improvement  the 
channel  was  widened  to  the  southward  68  feet  and  deepened  to  9  feet 
at  mean  low  water,  affording  a  much-desired  relief  to  the  navigation 
of  the  inner  harbor. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
exclusive  of  outstanding  liabilities,  was  $2,626.47. 

As  the  direct  result  of  improvements  which  have  been  made  by  the 
Government,  vessels  drawing  12  feet  and  upward  can  reach  the  fac- 
tories located  on  the  inner  harbor  at  high  tide. 

WORK  DONE  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1895. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $5,000  for 
the  completion  of  the  improvement. 

No  work  has  been  done  during  the  fiscal  year  ending  June  30, 1895, 
except  an  examination  of  the  channel  and  dikes  early  in  the  month  of 
May,  when  about  200  feet  of  the  north  dike  was  found  to  be  badly  under- 
mined by  the  heavy  spring  freshets.  It  being  a  case  of  emergency, 
proposals  for  repairs  were  invited  according  to  law,  and  the  work 
awarded  to  Mr.  W.  D.  Fuller,  of  New  Baltimore,  N.  Y.,  who  was  the 
lowest  bidder.  As  yet  no  work  has  been  done  except  the  collection  of 
material. 

The  general  condition  of  the  dikes  was  found  to  be  fair,  though  the 
timber  work  is  deteriorating  above  the  high-water  level. 

The  channel  between  the  dikes  is  now  8  feet  deep  at  mean  low  water 
for  a  width  of  not  less  than  200  feet  at  any  point. 

The  removal  of  a  portion  of  the  rock  at  Barclays  Point  has  relieved 
navigation  somewhat,  but  the  formationof  a  shoal  jiist  above  it,  on  the 
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north  side  of  the  creek,  makes  it  difficalt  for  the  steamboats  to  make 
the  torn  at  this  ]>oint  without  striking  either  the  rocks  or  the  shoal,  the 
bend  in  the  creek  being  very  sharp. 

A  large  sand  bar  in  the  upper  part  of  the  creek,  formed  by  the  freshet 
this  spring,  which  was  unusually  heavy,  is  an  obstruction  to  boats  going 
to  the  Barclay  Fiber  Company's  mills.  Other  parts  of  the  channel  are 
very  deep,  and  the  section  within  the  works  of  improvement  is  better 
than  ever  before. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 18d5. 
inclusive  of  outstanding  liabilities,  was  $125.33. 

The  amount  estimated  to  be  required  to  complete  the  project  of  ISSI 
has  all  been  appropriated,  and  if  the  improvement  is  to  continue  a  uer 
project,  with  estimate  of  cost,  will  be  required. 

In  the  meanwhile  it  is  expedient  to  provide  means  for  keeping  in 
good  repair  the  works  of  improvement  and  for  removing  from  the 
improved  channel  such  deposits  as  may  be  made  annually  by  the  spriug 
freshets. 

For  this  purpose  the  sum  of  $5',000  is  recommended  for  the  fiscal  year 
ending  June  30, 1897. 

Saugerties  is  in  the  ooUection  district  of  Albany^  N.  Y.,  which  is  the  nearest  p<ct 
of  entry.    The  nearest  light-hoase  is  at  the  mouth  of  Esopns  Creek. 

k    *     f__  AMOUNTS  APPROPRIATED. 

Julys,  1884 $5,000.0ii 

Augusts,  1886 15,00(Ui} 

August  11,1888 12,000.  ft' 

September  19, 1890 10, 000.  i") 

July  13, 1892 5,O00jXi 

August  17, 1894 5,000.iy 

Total 52,00().(«» 

Amount  expended  to  June  30, 1895,  inclusive  of  outstanding  liabilities..     46, 934.5^ 

Money  statement, 

July  1,  1894,  balance  unexpended $190.7^ 

Amount  appropriated  by  act  of  August  17,1894 6,OO0j»* 

5,190.r» 
June  30,  1895,  amount  expended  during  fiscal  year 125*.  j^ 

July  1,1895,  balance  unexpended 5,065.42 

July  1, 1895|  amount  covered  by  uncompleted  contracts 1, 134.  ■» 

July  1, 1895,  balance  available 3,931.42 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897      5, 000.  <  < ' 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Ahatract  of  propoBols  for  improving  Karhor  at  Saugerti€9f  N.  F.,  received  in  retpan$e  Uf 
puhlio  notice  dated  May  S9, 1895,  and  opened  June  8, 1895,  Ify  JAeui,  Col,  G.  L.  GilU$pii' 
Corps  of  Engineers, 


Kame  of  bidder. 

Yellow  pine 

aqnare  timber 

(1,000  feet,  B.  M.). 

Tie-rods 
(300  ponnds). 

Broken  eioue 
(1,200  cubioyaxds). 

No. 

Per 
1,000 
feet. 
B.M. 

Amonnt. 

Per 
pound. 

Amount 

Per 
cubic 
yard. 

Amount. 

Total. 

1 

William  D.  Faller 

$48.00 
60.00 
&6.00 

$48.00 
50.00 
55.00 

$0.06 
.06 
.06 

$18.00 
18.00 
18.00 

$0.60 
1.05 
1.30 

$1,068.00 
1,200  OO 
l,»)Q.0O 

•$i.mv 

1,«4*  •' 
1.63* -«> 

?, 

William  Parrott 

3 

John  E.PidgeoD 

*  Lowest  bid. 
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COMMKIICIAL   STATISTICS. 

The  commorcial  carriers  ore  5  steamboats  for  freight  and  passenger  traffic,  owned 
by  the  Saugerties  and  New  York  Steamboat  Company,  the  Saugerties  and  Albany 
Line,  and  the  Saugerties,  Rondout  and  Hudson  Line;  and  405  sailiug  and  other  craft, 
the  former  carrying  17,000  passengers  annually,  aud  in  all  aggregating  189,000  tons 
of  freight,  valued  at  $5,484,000,  the  principal  products  being  general  merchandise, 
blnestone,  ooal,  and  lumber. 

The  population  of  Saugerties  is  5,000. 


IMPROVEMENT  OF  HARBOR  AT  RONDOUT,  NEW  YORK. 

The  harbor  of  Kondout  is  at  the  mouth  of  Boiidout  Creek,  which 
empties  into  the  Hudson  liiver  on  its  west  side,  about  00  miles  above 
the  city  of  New  York. 

Fi-om  the  entrance  to  the  first  lock  of  the  Delaware  and  Hudson 
Canal,  a  distance  of  3  miles,  the  creek  is  a  tidal  stream,  tlie  range  of 
tides  being  4  feet  approximately. 

Prior  to  1871  improvements  had  been  ina<le  by  private  persons  and 
cor|x>ration8,  but  no  ])ermanent  benefit  bad  been  derived  from  them. 
In  18<>9  a  survey  of  tht^  harbor  was  made  by  the  Government  with  a 
view  to  its  permanent  improvement,  and  it  was  then  found  that  the 
available  depth  of  water  in  the  channel  was  about  7  feet. 

The  project  of  improvement,  based  upon  this  survey,  provided  for  the 
formation  and  maintenance  of  a  channel  100  feet  wide  and  14  feet  deep 
at  the  mouth  of  the  creek,  to  be  obtained  by  means  of  dredging  and 
diking.  Two  parallel  channel  dikes  were  to  be  built  outward,  toward 
and  into  the  Hudson  River,  their  outer  ends  curving  gently  down- 
stream, while  a  branch  dike  running  upstream  along  the  Hudson  from 
the  outer  end  of  the  north  dike  was  to  protect  that  dike  from  destruc- 
tion by  running  iv^.    The  estimated  cost  of  the  work  was  $172,500. 

The  final  length  of  the  north  and  south  dikes  was  to  be  determined 
after  observing  the  effects  which  they  might  produce  in  the  removal 
of  the  bar  as  they  were  gradually  extended  outward.  The  work  was 
begun  in  1872  and  was  completed  in  1880.  It  was  found  by  exi)erience 
that  the  dikes  might  be  made  shorter  than  originally  deemed  necessary, 
and  the  total  cost  of  the  work  reduced  to  $90,(K)0,  less  than  two  thirds 
of  the  original  estimate. 

On  the  completion  of  the  work  in  1880  the  north  dike  was  2,200  feet, 
approximately,  with  a  branch  dike  running  up  the  Hudson  1,000  feet, 
approximately,  and  the  south  dike  was  2,800  feet  long,  approximately, 
with  a  spur  to  the  light- house 330  feet  long.  The  distance  between  the 
dikes  at  the  entrance  was  350  feet,  approximately.  As  the  result  of  the 
works  of  improvement  there  was  a  channel  over  the  bar  from  the  creek 
to  the  Hudson  River  50  feet  wide,  giving  13J  feet  mean  low  water; 
100  feet  wide,  giving  12  feet  mean  low  water,  and  200  feet  wide,  giving 
10  feet  mean  low  water.  At  the  outer  end  of  the  dikes  the  distance 
between  the  12-foot  curves  was  over  300  feet. 

The  north  and  branch  dikes  were  originally  built  to  the  height  of  mean 
high  water,  while  the  south  dike,  for  500  feet  west  of  the  light-house, 
was  built  ou]y  to  the  level  of  the  half  tide.  The  low  part  of  the  south 
dike  was  subsequently  raised  by  crib  work  to  mean  high  water,  but 
even  with  this  increased  height  the  dikes  are  submerged  during  storm 
tides  aud  freshets,  and  are  required  to  be  marked  by  fender  piles  to 
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enable  vessels  to  enter  the  harbor  at  such  times  without  daugei-  of 
being  wrecked  ujion  the  concealed  dikes. 

The  appropriations  for  this  harbor  made  since  the  completion  of  the 
works  in  1880  have  been  applied  exclusively  to  the  repair  of  the  dikes. 
The  improved  depths  in  the  channel  have  been  well  maintained,  but  the 
dikes  have  greatly  deteriorated,  partly  owing  to  the  ice,  partly  to  the 
natural  decay  of  the  timber,  and  partly  to  the  undermining  of  the  piles 
by  scour. 

The  survey  of  the  harbor  in  September,  1889,  indicated  a  continued 
improvement  of  the  channel  between  the  dikes,  not  in  the  enlargemeut 
of  the  width  of  the  14-foot  channel,  but  in  that  of  the  9-foot  channel, 
which  then  had  a  width  of  250  feet. 

On  the  south  side  of  the  entrance  there  had  been  a  slight  shoaling, 
due  ptobably  to  the  removal  in  1884  of  150  feet  from  the  outer  end  of 
the  south  pier  to  meet  the  wishes  of  the  boatmen,  who  alleged  that 
their  tows  required  a  wider  entrance  between  the  piers  on  that  side 
when  coming  in  with  vessels  on  flood  tide.  The  change  in  length  of 
the  south  dike  doubtless  facilitates  entrance  at  flood  tide,  but  the  shoal 
ing  of  the  bar  on  that  side,  which  is  shown  by  the  survey  of  1889, 
makes  it  probable  that  the  south  dike  should  be  increased  rather  tbaii 
decreased  in  length. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $5,000 
for  repairing  existing  works,  which  was  expended  in  repairs  to  the  north 
and  branch  dikes.    This  work  was  completed  October  28,  1891. 

The  river  and  harbor  act  of  July  13, 1892,  made  an  appropriation  of 
$5,000  for  repairs  to  existing  works,  which  was  expended  in  repairs  to 
the  north  branch  dike  and  the  rebuilding  of  350  feet  of  the  south  dike. 

The  amount  expended  in  the  fiscal  year  ending  June  30, 1894,  was 
$3,250.89. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1889,  Part  I,  page 
765,  it  was  stated  that  complaint  had  been  made  that  a  narrow  shoal 
existed  on  the  inside,  Ijf  miles  from  the  light-house,  composed  chiefly  of 
rock  or  large  bowlders,  over  which  there  was  a  depth  of  from  5^  to  6 
feet,  and  that  it  should  be  removed  to  a  depth  of  10  feet.  This  was 
again  referred  to  in  the  Annual  Report  for  1890,  page  703,  and  its  removal 
recommended.  In  the  Annual  Report  for  1891,  page  884,  it  was  stated, 
on  the  assurance  of  the  State  officials,  that  this  rock  and  shoal  had  been 
removed  by  the  State  of  New  York  during  the  fall  of  1890.  Investiga- 
tion and  examination  by  this  office  made  in  1894  show  that  this  rock 
and  shoal  have  been  removed  only  in  part.  The  rock  lies  in  inid- 
channel,  near  South  Rondout  Ferry,  and  has  a  least  depth  of  7.4  feet 
over  it,  and  the  shoal  extends  from  the  ferry  1,500  feet  eastward,  with 
an  average  depth  of  only  8  feet.  As  the  channel  is  only  about  70  feet 
wide,  both  rock  and  shoal  are  very  serious  obstructions,  and  their 
removal  to  a  depth  of  12  feet  at  mean  low  water  is  recommended. 

The  channel  maintains  itself  in  good  navigable  condition,  sufficient 
for  the  wants  of  commerce.  While  the  dikes  are  in  good  condition  of 
repair,  they  are  much  exposed  to  damage  by  ice  in  the  river  and  by 
boats  that  frequently  run  into  and  break  down  the  timberwork  at  the 
intersection  of  the  north  and  branch  dikes. 

WORK  DONE  DURING  THE  FISCAL   YEAR  ENDIKG  JUNE  30,  1895. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $5,000  for 
maintenance. 
Ko  work  has  been  done  during  the  fiscal  year  ending  June  30,  1895. 
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Sealed  proposals  for  the  construction  of  about  200  feet  of  dike,  which 
were  invited  by  advertisement  according  to  hiw,  were  opened  October 
30,  1894,  and  the  contract  was  awarded  to  Richard  Parrott,  and  signed 
December  11, 1894. 

The  contract  called  for  the  furnishing  of  the  material  in  place  for  the 
extension  of  the  south  dike  at  the  mouth  of  the  creek,  about  200  feet, 
and  for  white-oak  fender  piles  for  its  protection.  Work  was  to  have 
been  begun  on  or  before  June  1, 1895,  but,  on  application  of  the  con- 
tractor, the  time  for  starting  the  work  was  postponed  until  July  1, 1895. 

A  comparison  of  the  latest  survey,  made  in  1891,  with  the  former  sur- 
veys shows  that  the  channel  had  remained  about  in  the  same  condition 
year  after  year,  except  at  the  entrance,  where  a  very  great  change  had 
tiiken  place  between  1884  and  1889,  which  has  been  ascribed  to  the 
removal  of  the  south  dike. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1895, 
inclusive  of  outstanding  liabilities,  was  $41.34. 

The  sum  of  $10,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1897,  in  extending  the  south  dike,  in  maintaining  the 
north  and  south  dikes,  in  dredging  shoals  at  entrance  of  harbor  and 
channel  from  South  liondout  Ferry  eastward,  and  removing  rock  near 
South  Rondout  Ferry. 

This  amount  will,  if  appropriated,  complete  the  sum  estimated  to  be 
required  for  tbe  execution  of  the  project  of  1872,  and  if  the  improve- 
ment is  to  continue  thereafter  a  new  project,  with  estimate  of  cost,  will 
be  required. 

Rondout  18  111  the  coUectiou  district  of  New  York.  The  nearest  works  of  defense 
are  those  m  New  York  Harbor. 

AMOUNTS   APPROPKIATKD. 


Act  or  aliotmeut.  Application.  Amount. 


Act  June  12. 1872 i  Diking ,  $10,000.00 

Act  March  3. 1873... do I  20,000.00 

AUotmentu  J  uiic  8.  1875 :      ■ 

From  repairs  of  harbors  on  Atlantic  coast |  Repairs i  762. 18 

From  contingencies  of  rivers  and  harbors,  etc '  do 237.  H2 

Act  August  U.  1876 , ,  Diking  and  repairs |  30,0()0.iK) 

ActJune  15.1878 .- •  Dilting  and  dredging 30,00o.()0 

Act  A  ugust  2. 1882 1  Repairs  and  drwlging I  2, 000.  (K) 

Act  July  5, 1884 do j  1,000.00 

Act  August  6, 1 886 ,  Repai rs 2, 500.  (K) 

ActAugustll,  1888 do 6,00(MjO 

Act  September  19, 1890 do 5,000.(K) 

Act  July  13, 1892 do 5,000  (K) 

Act  August  17,1894 do ,  6,0U0.o0 


Total 118,600.00 


Amount  expended  to  June  30, 1895,  ini'lnsive  of  outstanding  liabilities $111, 541.  o4 

Money  statement. 

Amount  appropriated  by  act  of  Angast  17,  1894 $5,000.00 

June  30. 1895,  amount  expended  during  fiscal  year 4 1. 34 

July  1, 1895,  balance  unexpende«l 4,958.66 

J uly  1 ,  1895,  amount  covered  by  uncompleted  contracts 2, 212. 20 

July  1, 1895,  balance  available 2,  74(5.  16 


(Amount  (estimated)  ref|uired  for  completion  of  existing  project 10, 000. 00 
Amount  thatcan  be  protitably  expended  in  fiscal  year  ending  June  30,1897    10,  00().  00 
Submitted  in  compliance  with  reiiuirements  of  sections  2  of  river  and 
harbor  acts  of  186G  and  1867  and  of  sundry  civil  act  ol  March  3, 1893. 
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AhBtract  of  proposah  for  improving  harbor  at  Jtondauiy  \.  T.j  received  i»t  respan*^  u 
■  adperliMmetil  dated  September  I'^d,  7Sff^,and  opened  Orioher  SO,  1894,  by  JAeui,  f'ol.  4..L 
Gillespie,  Corps  of  ICngineem, 


Ko, 


Name  of  biUiler. 


Constructiui;  nxteiinion  of  the  South  IHkf. 


Pino  or  spruce 

piln  (8,64U  linear 

feet). 


White-oak  piles 
(im  linear  feet). 


Yellow  pin*- 

square  timber 

(8,700  fe<>1.B.]y  . 


Per 
linear 
foot. 


Amount. 


Per 
linear 
foot. 


Per 
Amount  H.  feet, 
K.M. 


I 


>'o. 


I 


Joseph  L.Powl©y tO.13     #1,123.20  f0.20 

Richarrt  Parrott U       1,200.00  .20 

Frwierick  .I.Kelly 18  1    1,655.20  .25 

Frank  Pidueon 28       2,419.20  .38 

William  Parrott •        .13       1,123.20,  .25 


$70.00 
70.00 
87.50  I 

133.00 
87.50 


MO.  CO 
9&0O 
47.00 
40.00 
40.00 


Amout:. 


a.?  • 

34^ 


Constructing  extension  of  the  South  Dike. 


Name  of  bidder. 


1  Joseph  L.  Powley . 

2  Richard  Parrott* . 

3  Frederick  J.Kelly 

4  ,  Frank  Pldgeon..., 

5  William  Parrott.. 


Tie-rods  and 


Drift  boltH. 

«5rowCSt"sa4oo!  "Piii?;'r:!hi7' 

noundst  I    chain,  or  cable 

pountts).  ^gQj,  pounds). 


Kubblestone  for 

tilling  (000  oubio 

yards). 


I 


Per    • 
IM>iind. 


I     Per 
'  pound. 


Per 
Amount,    cnbio     Amount. 
i  yard. 


♦O.OOi 
.05 
.044 
.04  I 
.04i 


$221.00  I 
170.00 
153.00  I 

i:w.oo  I 

153.00  . 


$0.05 
.03 
.04i 
.04 


$:io.  00 

18.00 
27.00 
24.00 
27.00 


$0.95, 

.07  . 

1.50 
1.10 


$570.00 
414.00 
582.00 
900.  OD 
000.00 


Tot&l. 


2,^ir»  •». 

3,  J^'  _■• 
2.3H^  Tv 


'  Ix>weat  bid. 


COMMERCIAL  STATISTICS. 

Tbo  commercial  statistics  of  this  harbor  liave  not  changed  materially  since  repor* 
for  ISIK),  at  which  time  there  was  a  total  toDuage  of  2,467,490  tous,  valued  at  ^tl.- 
268,K)0.    OeDeral  merchandise,  coal,  cement,  lime,  blnestone,  and  ice  are  the  prin 
cipnl  ])roduct8  handled,  and  are  carried  in  about  700  vessels,  which  also  carry  T.^.c*-' 
passengers  annually. 

Of  the  above  tonnage  oue-half  paHses  through  the  Delaware  and  Hudson  Csiiial. 
whirh  connects  the  Hudson  River  at  Roudout  with  the  Delaware  River  at  i'.»rc 
Jervis,  N.  Y.,  and  with  Honesdale,  Pa.,  the  heart  of  the  Pennsylvania  coal  region. 

The  population  of  Rondout  is  25,000. 


E4. 

IMPROVEMENT  OF  WAPPINGER  CREEK,  NEW  YORK. 

Wappinger  Creek  is  a  small  stream  which  rises  in  the  northern  part 
of  Dutchess  County,  N.  Y.,  near  the  boundary  with  Columbia  Coaiu>. 
and  after  flowing  lor  about  40  miles  through  a  rich,  fertile  valley. 
empties  into  the  ITudson  Kiver  on  the  east  bank  one-half  mile  beloV 
the  village  of  >ew  Hamburg,  N.  Y. 

The  a])pr<)priati(m  of  *  1 3,(M)0  contained  in  the  river  andhai'bor  act  oi 
September  19,  1890,  is  the  first  ever  made  by  the  Government  for  the 
improvement  of  the  stienm,  aiid  is  based  upon  the  estimate  coutaineii 
in  the  report,  ^'ovembcM'  11, 1SS9,  upon  tlu*  survey  of  Wapynnger  Creek 
from  Wanpingers  Falls  to  its  moutli,  made  to  comply  with  the  river  and 
harbor  act  of  August  11,  18S8. 

At  the  time  of  the  survey  the  creek  was  navigable  for  vessels  ani! 
snivill  barges  drawing  not  over  (J  feet,  in  a  channel  varying  in  width 
from  25  to  75  feet  to  Wap])ingers  Falls,  2  miles,  approximately,  above 
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its  mouth,  wberc  a  series  of  falls,  with  an  ago;regate  height  of  86^ 
leet  above  mean  low  water,  furnish  a  valuable  water  power  for  three 
industries,  the  principal  of  which  is  the  print  works  of  the  Dutchess 
Company. 

The  i>roject  of  improvement  contemplated  a  channel  80  feet  wide  and 
<S  feet  deep  from  the  mouth  to  the  head  of  navigation  at  the  falls,  and 
the  quantity  of  material  required  to  be  excavated  was  estimated  at 
45,00()  cubic  yards. 

At  the  close  of  the  fiscal  year  ending  Juno  30, 1892,  not  only  was  the 
j)roject  completed,  but  additional  navigable  facilities  had  been  given  at 
the  Lead  of  navigation  by  opening  a  channel  40  feet  wide  and  8  feet 
deep  from  deep  water  of  the  main  branch  of  the  creek  to  theWappinger 
town  dock. 

The  channel  in  its  present  condition  meets,  it  is  believed,  all  the  wants 
of  commerce. 

Wappinger  Creek  is  in  the  collection  district  of  New  York.  The  nearest  works 
of  defense  are  situated  upon  Governors  Island,  New  York  Harbor,  and  the  nearest 
light-house  Is  Danskammer  Point  Light-Honso. 

Money  statement. 

Amount  appropriated  September  19,  18iK) $13,000.00 

Amount  expended  to  June  30, 1895 13,000.00 


COMMKIiC'lAL   STATISTICS. 

The  principal  mannfactures at  the  Falls  are  cotton  goods,  overalls,  clothing,  combs, 
and  iron.  They  are  mostly  transported  by  small  boats  to  the  month  of  the  creek 
inside  of  the  railroad  bridge,  where  they  are  transferred  to  the  New  York  Central 
and  Hudson  River  Railroad. 

The  tonnage  of  the  creek  during  the  year  1888  was  70,000  tons.  The  value  of  the 
tonnage  wns  then  estimated  at  $6,500,000.  The  Dutchess  Company  shipped  15,500 
tons  at  an  estimated  valuation  of  $5,600,000.  The  traffic  is  principally  carried  by 
sloops,  schooners,  scows,  canal  boats,  and  barges. 


E5. 

IMPROVEMENT  OF  HARLEM  RIVER,  NEW  YORK. 

The  project  for  making  a  navigable  water  conuectiou  between  the 
East  River  and  the  Hudson  River,  by  the  way  of  the  Harlem  River  and 
Spuyten  Duyvil  Creek,  was  formulated  upon  the  facts  determined  by 
the  survey  made  along  this  route  in  1874,  in  compliance  with  the  river 
and  harbor  act  of  June  23, 1874,  the  report  upon  which  may  be  found 
Oil  page  224,  Annual  Report  of  the  Chief  of  Engineers  for  1875,  Part  II. 

This  report  contains  an  interesting  historical  review  of  the  naviga- 
tion of  the  Harlem  River  from  the  Revolution  to  the  present  time. 

A  full  history  of  this  improvement,  as  now  adopted,  with  the  legal 
proceedings  for  the  acquirement  of  the  land  needed  for  it,  and  copies 
of  the  laws  passed  by  the  legislature  of  the  State  of  New  York  rela- 
tive thereto,  is  given  in  the  annual  report  of  the  local  engineer  in 
charge  to  the  Chief  of  Engineers  for  1887.  (See  Annual  Report  of  the 
Chief  of  Engineers  for.  1887,  Part  I,  pp.  6C5  to  689.) 

The  streams  embraced  in  the  improvement  are  the  Harlem  River  and 
Spuyten  Duyvil  Creek,  the  former  emptying  into  the  East  River  near 
Hell  Gate,  and  the  latter  into  the  Hudson  River  about  13  miles  north 
of  the  Battery,  and  tlie  two  together  separating  Manhattan  Island 
from  the  mainland. 

There  has  always  been  an  exchange  of  waters  between  these  two 
streams  at  Kingsbridge,  though  a  long  ledge  of  rocks  awash  at  mean 
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low  water  and  an  extremely  narrow  channel  at  that  point  bave  bereti> 
fore  prevented  the  exchange  being  a  free  one. 

High  Bridge  was  originally  the  head  of  navigation  in  tbe  Harlenj 
Kiver,  but  there  was  a  fair  channel  of  about  10  feet  depth  at  mean  lov 
water  as  far  as  Morris  Dock,  6  miles  from  the  mouth  of  the  river,  and  a 
cr<;oked  cne  of  7  feet  depth  to  Fordham  Landing,  1  mile  farther;  then- 
was  no  navigation  of  this  latter  section,  except  byrowboats  or  by  smalS 
boats  used  for  tran8[)orting  building  material  to  the  "annexed  district." 
Kingsbridge,  Ijf  miles  from  the  Hudson  River,  was  the  head  of  navr.za 
ticni  in  Spuyten  Duyvil  Creek,  but  only  at  high  water  for  vessels  draw 
iug  8  feet. 

The  range  of  the  tides  in  Harlem  River  varied  from  5.5  feet  at  Third 
Avenue  Bridge  to  0  feet  at  the  mouth  of  Dyckman  Creek,  and  in  tije 
Spuyten  Duyvil  Creek  was  3.8  feet. 

As  the  difference  in  the  height  and  times  of  tides  between  the  Ea-t 
and  Hudson  rivers,  after  connection  has  been  made  between  the  Harlera 
and  the  Hudson  rivers,  will  produce  the  currents  upon  which  reliance 
is  jdaced  to  keep  the  channel  open,  it  was  desirable  that  the  cross  set 
tion  of  the  channel  be  kept  as  uniform  as  possible,  in  order  to  avoid  tbe 
unnecessary  resistances  to  the  liow  of  the  water  which  will  be  caused  l>y 
any  contraction  of  the  waterway. 

With  this  view  the  contraction  of  the  proposed  cut  through  Dyckman 
Meadow  will  be  more  than  counterbalanced  by  the  natural  channel 
through  Spuyten  Duyvil  by  the  way  of  Kingsbridge,  which  is  iett 
open,  and  the  contraction  caused  by  the  piers  and  embankments  of 
High  Bridge,  which  carries  the  Croton  Aqueduct  across  the  Harlem 
River,  will  be  compensated  for  by  deepening  the  channels  between  the 
piers  and  abutments  of  that  bridge. 

Observatioi»s  of  the  tides  affecting  these  waters  show  that  there  i< 
not  a  free  exchange  of  tides  between  Harlem  River  and  Spuyten  Duyvil 
(^'leek,  but  that  there  is  practically  a  divide  somewhere  near  Fordimiu 
Rridge  between  the  tides  flowing  from  the  East  River  into  the  Harlem 
River  and  from  the  Hudson  .River  into  Spuyten  Dujrvil  Creek.  Com 
I)aring  the  tides  of  the  Harlem  River  at  Fordham  Bridge  with  those 
of  the  Hudson  River  at  the  mouth  of  the  Spuyten  Duyvil  Creek,  it  is 
found — 

(1)  That  the  level  of  mean  high  water  in  the  Hudson  is  nearly  1  (ooi 
(U.961  foot)  lower  than  it  is  in  the  Harlem. 

(2)  That  the  mean  rise  and  fall  of  the  tide  in  the  Hudson  is  2.12  feet 
less  thjin  it  is  in  the  Harlem. 

(3)  That  the  mean  duration  of  the  rise  of  tides  in  the  Hudson  is 
thirty  six  minutes  shorter  and  the  mean  duration  of  the  fall  twenty->ix 
minutes  longer  than  in  the  Harlem. 

(4)  The  mean  level  of  the  Hudson  at  the  mouth  of  the  Spuyten 
Duyvil  Creek  is  0.265  of  a  loot  lower  than  at  Fordham  bridge. 

(5)  High  water  occurs  one  hour  and  thirty -four  minutes  earlier  in 
the  Hudson  than  in  the  Harlem. 

From  these  facts  it  follows  that  while  on  the  opening  of  the  new 
channel  through  Dyckman  Meadow  there  will  be  a  free  flow  ea^t  or 
west  de])endciit  upon  the  stage  of  the  tides,  the  preponderance  will  b^ 
westward,  and  that  the  mouth  of  the  improved  channel  will  then  he  at 
the  junction  with  tlie  Hudson  River. 

The  project  fen-  the  improvement  was  adopted  in  1879.  The  propoJ^e^l 
lines  of  improvement,  as  laid  down  by  the  engineer  in  charge  in  lii^ 
annual  report  for  1882,  are  as  follows: " 

(1)  Below  the  Harlem  or  Third  Avenue  Bridge  the  outer  pier  ami 
bulkhead  lines  as  laid  down  by  the  park  department  are  adopted. 
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(2)  Above  the  Third  Avenue  Bridge  to  the  entrance  of  Dyekman 
Creek  into  the  Harlem  River  the  exterior  pier  and  bulkhead  lines  are 
laid  down  400  feet  apart. 

(3)  The  line  following  Dyekman  Creek  through  Dyekman  Meadow 
will  pass  lor  a  part  of  the  way  through  solid  rock,  and  it  is  here  that 
the  principal  cost  of  the  undertaking  must  be  encountered.  This  part 
IS  to  be  made  350  feet  wide.  It  would  have  been  preferable  to  have 
established  it  at  400  feet,  but  the  additional  amount  of  rock  excavation 
was  the  obstacle. 

(4)  The  remainder  of  the  line  to  the  Hudson  River  will  follow,  as 
nearly  as  possible,  the  course  of  the  Spuyten  Duyvil,  and  the  widih 
will  be  400  feet. 

(5)  The  channel  depth  in  the  Harlem  River  and  Spuyten  Duyvil 
Creek  will  be  16  feet  at  mean  low  water,  and  in  the  channel  along  Dyek- 
man Creek  18  feet  mean  low  water. 

The  cost  of  opening  a  navigable  waterway  from  the  Hudson  River 
through  Dyekman  Creek  to  the  Harlem  River  at  East  Two  hundred 
and  eighteenth  street,  New  York  City,  was  estimated  in  1875  at 
$2,100,000,  and  for  dredging  the  Harlem  River  thence  to  Third  avenue 
Ht  $000,000  additional,  making  the  estimated  aggregate  cost  of  the 
improvement  $2,700,000. 

The  project  was  revised  in  1886  by  narrowing  the  channel  immedi- 
ately north  of  High  Bridge  to  375  feet  where  it  skirts  the  Ogden 
estate,  on  the  east  bank.  This  change  of  width  was  approved  by  the 
Secretary  of  War  October  7, 1886.  (See  Annual  Report  of  the  Chief 
of  Engineers  for  1887,  Part  I,  p.  671.) 

The  legal  difficulties  lor  acquiring  the  right  of  way  along  the  line  of 
the  proposed  improvements  from  the  Harlem  River  to  the  Hudson 
River,  through  Dyekman  Meadow,  were  removed  in  May,  1887,  and 
immediately  thereupon  the  appropriations  of  1878  and  1879,  aggregat- 
ing $400,000,  became  available,  and  the  project  for  their  expenditure 
was  begun  and  continued  under  succeeding  appropriations. 

The  work  contemplated  by  available  balances  provides  for  the  com- 
pletion of  the  artificial  cut  through  Dyekman  Creek,  and  the  removal 
of  the  debris  of  the  two  dams  built  in  aid  of  its  construction ;  for  the 
deepening  of  the  channel,  by  dredging  from  the  east  dam  through  the 
Harlem  River  to  Washington  Bridge,  and  from  the  west  dam  to  the 
Hudson  River,  and  for  the  removal  of  the  rocky  reef  at  the  foot  of  One 
hundred  and  twenty-second  street,  locally  known  as  Candle  Factory 
Reef,  and  the  widening  of  the  channel  on  the  opposite  side  of  the  river 
by  the  removal,  by  dredging,  of  the  shoal  at  the  northwest  corner  of 
Randall  Island. 

When  these  several  improvements  are  effected,  during  the  year 
1895-96,  it  is  expected  that  there  will  be  a  connecting  channel  150Veet 
wide  between  tlie  Hudson  and  East  rivers,  navigable  at  mean  low 
water  by  vessels  drawing  12  feet. 

By  act  of  Congress  approved  March  3, 1881,  a  survey  was  made  of 
the  Harlem  or  Bronx  kills,  nortji  of  Randall  Island,  and  a  report  was 
submitted  upon  the  i)racticability  of  opening  a  channel  300  feet  wide 
and  15  feet  deep,  mean  low  water,  between  the  East  River  and  tlie 
Harlem  River  by  this  route,  at  an  estimated  cost  of  $2,000,000.  The 
report  will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1882,  Part  1,  page  656.  The  project  was  never  approved  by  Congress, 
and  no  appropriation  has  ever  been  made  for  its  execution. 

Harbor  lines  for  tlie  preservation  and  protection  of  the  navigable 
waters  of  the  Harlem  River  and  Spuyten  Duyvil  Creek  were  established 
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by  the  Secretary  of  War  October  18,  1890,  uuder  aathority  of  the  river 
and  harbor  act  of  August  11,  1888. 

The  department  of  public  parks,  New  York  City,  made  application  to 
the  Secretary  of  War,  July  11, 1893,  for  a  modification  of  the  harbor  line 
of  the  west  bank  of  the  Harlem  River  from  near  High  Bridge  to  and 
beyond  the  Washington  Bridge,  to  enable  an  adequate  highway  to  be 
built  along  the  Harlem  River,  connecting  One  hundred  and  fiity>fiftk 
street  with  the  northern  end  of  Manhattan  Island. 

The  matter  was  submitted  to  the  Harbor  Line  Board  for  New  York 
Harbor  and  adjacent  waters,  and  on  its  recommendation  the  Secretiiry 
of  War  authorized,  October  2, 1893,  a  modification  of  the  harbor  line  ii8 
f:)llow8: 

Be^inDing  at  a  point  '*  A ''  ou  the  harbor  line  on  the  west  bank  of  the  Harlem  River, 
established  by  the  Secretary  of  War,  October  18,1890,741  feet  south  of  the  center 
line  of  the  western  abutment  of  Washington  Bridge,  the  recommended  line  runs 
thence  northerly  in  a  straight  conrse,  a  distance  of  1,630  feet,  to  a  point  ^^B"  in  tbe 
said  harbor  line,  889  feet  north  of  the  center  line  of  said  western  abntment.  The 
coordinates  of  the  point  *' A"  are  north  6,180.03  and  east  741.48,  and  those  of  point 
^'  B  "  are  north  7,806.61,  and  east  708.37,  the  origin  of  coordinates  being  the  soatnea^t 
comer  of  Tenth  avenue,  at  its  intersection  with  One  hundred  and  tifty-fifth  street, 
New  York  City.  The.  modified  line  so  drawn  will  pass  to  the  eastward  of  the  east- 
ern face  of  the  western  abutment  of  Washington  Bridge  a  distance  of  62  feet, 
approxiuiatelv,  and  eastward  of  the  established  iiarbor  line  at  that  point  a  distance 
of  21  feet. 

The  modification  of  the  harbor  line  was  accompanied  with  the  per- 
mission to  the  department  of  public  parks  to  build  an  iron  footway  12 
feet  in  width,  caiTied  around  the  river  side  of  the  outer  pier  of  the 
bridge  known  as  *'  High  Bridge,"  across  the  Harlem  River,  at  ^ew  York 
City,  N.  Y.,  said  pier  being  situated  upon  the  western  pierhead  and 
bulkhead  line  along  said  river. 

BRIDGES  ACROSS  THE  HAARLEM  RIYEB. 

The  following  table  shows  the  location  and  characteristics  of  the  sev 
eral  existing  bridges  across  the  Harlem  River: 


ICanio  and  locution  of  bridge. 


Width  in 

clear 
ill  each 
draw. 


Second  avenne 

Third  avenue  (temporary) . . 

Fourth  avenae  (temporary) . 

Mndison  avenue 

Macomb  Dura,  One  hundred 
and  flfty-fitth,8treet. 

Macomb  Dum,  One  hundred 
and  fifty -sixth  street  (tem- 
porary). 

Mew  \oTk  and  Northern 
Railway  i3ridge,  at  Eighth 
avenue. 

High  Bridge  (old  aciuednct) 


Washington  Bridge,  at  One 
hundred  and  eighty-first 
8ti*eet. 

Farmers  Bridge 


Kings  Bridge 

Bri<ige  at  Broadway,  across 

improved  channel. 
Hud  Hon      River      Railroad 

Bridge,  at  mouth  of  Spu^'- 

ten  Duyvil  Creek. 


Height 
of  iMittom 
chords 
alxive 
mean 
high 
water. 


Remarks. 


Feet. 
103.7 

61 

60 
132 
164 

76 


128 


Feet. 
28.5 

4 

1 
28 
28 

16.7 


Double  draw,  railroad  bridge,  inm. 

Double  draw,  wooden  trestle,  iron  drawspan. 

Single  draw,  wooden  trestle,  iron  drawsjiaii. 

Doable  draw,  road  bridge,  iron. 

Double  draw,  road  bridge,  iron,  opened  to  trailw 

May  1.  1885, 
Double  draw,  road  bridge,  wood:  will  shortly  l** 

removed ;  draw  |>eniiaDently  open  at  present 


28        Double  draw,  railroad  bridge,  iron. 


I  No  draw ;  stone  arch ;  width  between  piers.  777 

feet;  clear  waterwav.  65  feet;  crown  of  areb.i* 

feet  above  mean  high  wat4*r. 
Nu  draw;  iron  arch;  span.  500  feet;  clear  wntt-r- 

way,  420  feet;  crown  of  arch.  136.7  feet  ab«» 

mean  high  water. 
No  draw;  two  spans,  22  and  23  feet  wide;  Ugbt 

timber  «tructure. 
No  draw;  two  spans,  18  uid  25  feet  wide. 
Double  draw,  road  bridge,  iron;  opened  to  traffir 

January  1,  1895. 
Single  draw,  wooden  trestle,  iron  drawwpno ;  wiU 

shortly  be  replaced  by  iron  truss  bridge  wiUi 

doable  drawspan. 
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The  following  resolution,  goveruiug  the  closing  of  tbe  bridges  across 
the  Harlem  River  at  Madison  and  Third  avenues  at  times  when  the  land 
transportation  over  the  bridges  between  the  two  shores  was  greatest, 
was  adopted  by  the  department  of  public  parks,  New  York  City, 
November  30,  1892: 

Resolved,  That  from  and  after  the  20th  day  of  December,  1892,  the  draws  of  the 
bridges  across  the  Harlem  River  at  Madison  and  Third  nveniios  Khali  not  be  opened 
or  operated  between  the  hours  of  6  and  10  o'clock  in  the  forenoon,  and  between  4 
and  7  o'clock  in  the  aftrrnoon,  except  when  otherwise  ordered.  This  regulation  shall 
not  apply  to  the  boats  of  the  Hro  department,  nor  to  the  regular  transportation  boats 
of  the  New  York  and  Northern  Railway  Company. 

The  regulations  for  the  opening  and  ox)erating  of  the  draws  in  the 
bridges  over  the  Harlem  River,  required  in  tlie  river  and  harbor  act  of 
September  19, 1890,  to  be  prescribed  by  the  Secretary  of  War,  will  be 
prepared  in  time  to  be  put  in  force  whenever  the  bridges  undergoing 
reconstruction  have  been  completed  in  accordance  with  the  notices  given 
by  the  Secretary  of  War  to  the  parties  owning  or  controlling  the  said 
bridges. 

BRIDGES  AFFECTED  BY  STATE  ACTS  OR  BY  NOTICES  SERVED  BY  THl'l 

SECRETARY  OF   WAR. 

1.  Bridge  at  First  avenue,  New  York  City.—Au  act  of  the  legislature 
of  the  State  of  New  York  to  provide  for  the  construction  of  a  bridge 
across  the  Harlem  River  from  First  avenue  to  Willis  avenue  was 
approved  by  the  governor  on  March  21,  1894. 

Plans  for  the  construction  of  this  bridge,  conforming  to  the  general 
provisions  of  the  State  act  of  1879,  as  to  height  of  lower  chord  and 
length  of  spans,  prepared  by  the  department  of  public  ])arks  of  New 
York  City,  received  the  approval  of  the  Secretary  of  War  on  January 
11, 1895,  but  the  work  of  construction  has  not  yet  been  begun. 

^.  Bridges  at  Third  and  Fourth  avenues. — The  city  of  New  York,  own- 
ing or  controlling  the  bridge  at  Third  avenue,  and  the  New  York  Cen- 
tral and  Hudson  River  Railroad  Company,  owning  or  controlling  the 
bridges  at  Fourth  avenue,  were  notified  by  the  Secretary  of  War,  July 
2, 1890,  to  modify  these  bridges  in  accordance  with  the  recommenda- 
tions of  the  Board  of  Engineers,  convened  May  7, 1890,  to  consider,  as 
stated  in  the  Annual  Report  for  1890,  the  matter  of  bridges  across  the 
Harlem  River  at  Third  and  Fourth  avenues.  New  York  City.  These 
notices  required  that  the  modifications  called  for  should  be  completed 
by  January  1,1892. 

The  legislature  of  the  State  of  New  York,  by  act  approved  April  5, 
1892,  authorized  and  recjuired  an  increased  elevation  of  tlie  Fourth 
Avenue  Bridge,  and  provided  for  all  changes  in  any  avenues,  streets, 
and  railroads  that  maybe  necessary  by  reason  of  such  increased  eleva- 
tion. A  commission  to  carry  out  the  ijrovisions  of  this  act  was 
a])i)ointed  by  the  mayor  of  New  York  City  April  25,  1892.  This  act 
enabled  the  railroad  company  to  reconstruct  tlio  bridge  in  conformity 
with  the  requirements  of  the  notice  of  the  Secretary  of  War,  which  in 
the  absence  of  the  necessary  legislative  action  the  company  had  not 
theretofore  been  able  to  carry  out.  Plans  for  the  new  bridge  received 
tlie  approval  of  the  Secretary  of  War  August  5, 1892. 

in  order  that  the  traffic  across  the  river  may  not  be  suspended  while 
tlie  permanent  bridge  is  in  process  of  construction,  the  railroad  com- 
pany applied  to  the  Secretary  of  War  for  authority  to  build  a  temporary 
bridge,  provided  with  a  00- foot  draw,  and  situated  160  feet  to  the  north- 
ward of  the  old  bridge.  This  application  was  granted  May  27, 1892. 
The  railroad  company  began  the  work  of  modification  in  September. 
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1892,  and  at  the  rlose  of  the  fiscal  year  the  old  bridge  bad  been  removed 
and  tlie  traffic  of  the  roa<i  diverted  to  the  temporary  bridge.  The 
masonry  of  the  north  abutment  and  of  the  pivot  pier  of  the  new  bri<Ut 
was  completed,  the  foundations  of  the  north  and  south  rest  piers  \\e> 
in  place,  and  work  was  in  progress  on  the  erection  of  the  ironwork  <• 
the  drawspan,  and  on  the  viaduct  connecting  with  the  bridge  on  t  ir 
north  and  south  sides  of  the  river. 

An  act  to  provide  for  the  reconstruction  of  the  Third  Avenue  Bri<]:^^ 
was  approved  by  the  governor  of  the  State  of  New  York  May  2,  isi*:, 
and  plans  for  the  construction  of  the  new  bridge,  prepared  by  thr 
department  of  public  works  of  New  York  City,  received  the  appro\d 
of  the  Secretary  of  War  March  24,  1893. 

The  work  of  modification  began  in  November,  1893,  and  at  the  closr 
of  the  year  the  old  bridge  had  been  removed  and  the  traffic  across  ik 
river  had  been  diverted  to  the  temporary  bridge.  The  masonry  of  t'c 
pivot  i)ier  and  of  the  south  rest  pier  of  the  new  bridge  was  completni. 
and  work  was  in  progress  on  the  foundation  of  the  north  rest  pier. 

5.  Macomb  Dam  Briihje, — The  State  act  of  April  29, 1890,  authorizir: 
the  department  of  public  parks  of  New  York  City  to  reconstruct  ib*^ 
Macomb  Dam  Bridge  at  Seventh  avenue  was  amended  by  a  bill  whx: 
became  a  law  without  the  signature  of  the  governor,  January  31,  l^'J 
The  amendment  provides  that  the  awards  for  property  taken  shall  n.  i 
be  paid  out  of  the  $1,250,000  ai)propriated  for  the  bridge.  The  plui^ 
for  the  construction  of  this  bridge  were  approved  by  the  Secretary  ii 
War  September  7.  1891. 

Work  on  the  construction  was  begun  in  June,  1892,  and  the  briili^e 
was  completed  in  accordance  with  the  ai)proved  plans  and  openwl  u 
traffic  on  May  1,  1895. 

The  temporary  bridge,  located  about  220  feet  to  the  northward  of  tli«* 
new  bridge  and  built  for  use  during  the  construction  of  the  latter 
under  plans  approved  by  the  Secretary  of  War  July  5,  1892,  has  l)ee: 
closed  to  traffic  across  the  river,  and  will  shortly  be  removed. 

4.  Bridiie  at  Broad icay  crossing. — An  act  of  the  legislature  of  tie 
State  of  New  York  to  provide  for  the  construction  of  a  bridge  across 
the  Harlem  Ship  Canal,  locally  so  called,  on  the  line  of  KingsbriiljTr 
road,  or  Broadway  extended,  was  approved  by  the  governor  April  \ 
1892.  Plans  for  the  construction  of  tliis  bridge,  conforming  to  the  p -i 
eral  provisions  of  the  State  act  of  1879,  as  to  height  of  lower  cln'  i 
and  length  of  spans  prepared  by  the  department  of  public  work>  •- 
New  York  ('ity,  received  the  api)roval  of  the  Secretary  of  War  Fr 
ruary  11, 1893.  Work  on  the  construction  was  begun  in  June,  1>^^ 
and  the  bridge  com]>leted  in  accordance  with  the  approved  plans,  ai - 
opened  to  traffic  on  January  1, 1895. 

5.  Bridge  at  mouth  of  Spuiften  Duyvil  Creek. — Plans  for  the  re<''' 
struction  of  the  old  railroad  bridge  at  this  site  were  submitted  to  tL  ^ 
office  by  the  New  York  Central  and  Hudson  River  Railroad  Com|ui! 
May  31,  1894,  for  transmittal  to  the  Secretary  of  War.  These  plan-, 
which  received  the  approval  of  the  Secretary  of  War  August  28,  l^-- 
provide  for  the  reconstruction  of  the  bridge  with  a  cleju'  waterwa\  - 
105  feet  in  each  draw  opening,  and  with  the  lower  chord  of  hrnij 
placed  nt  the  height  of  4^  feet,  approximately,  above  mean  high  wa:^ 

WORK  DONE  DURINa  THE  FISCAL   YEAR  ENDING  JUNB  30,  1S95. 

At  the  beginning  of  the  year  a  contract  was  in  force  with  the  Morii^ 
&  Cumings  Dredging  Company,  dated  September  8, 1893. 

The  river  and  harbor  act,  approved  August  17,  1894,  appropriate' 
$125,000  for  continuing  the  imj^rovement,  and  a  project  for  the  exi)eijc 
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tare  of  this  appro]>riatioii,  together  with  available  balances,  was 
approved  by  the  Chief  of  £Dgineers  on  August  30,  1804,  the  work  to 
be  done  partly  by  contract  and  partly  by  hired  labor.  Sealed  pro- 
povsals  for  executing  the  work  to  be  done  by  contract  were  invited 
September  13, 1894,  and,  with  the  approval  of  the  Chief  of  Engineers, 
contract  was  made  with  Kittenhouse  R.  Moore,  the  lowest  responsible 
bidder,  November  20, 1894. 

The  contract  with  the  Morris  &  Cumings  Dredging  Company,  dated 
September  8,  1S93,  provides  for  the  removal  by  dredging  of  258,000 
I'libic  yards,  more  or  less,  of  mud,  earth,  and  broken  stone  from  the 
liarlem  River,  Spuyten  Duyvil  Creek,  and  from  the  remains  of  the 
dams  inclosing  the  rock  cut  through  Dyckman  Meadow ;  for  the  removal 
of  5,000  cubic  yards  of  ledge  rock  under  water  in  the  northeast  end  of 
the  cut;  and  for  the  construction  of  about  Olyi"^  linear  feet  of  crib  work 
and  475  linear  feet  of  pile  work  revetment  for  protecting  the  sides  of 
the  section  of  cut  to  be  excavated. 

The  contract  with  Rittenhouse  R.  Moore,  dated  November  20,  1894, 
iprovides  for  the  removal  by  dredging  of  360,000  cubic  yards,  more  or 
fvss,  of  material  from  the  EaVjem  River  and  Spuyten  Dayvil  Creek,  and 
tor  the  construction  of  about  500  linear  feet  of  pile  revetment  for  pro- 
ecting  the  south  side  of  the  cut  through  Dyckman  Meadow  at  its 
easterly  end. 

The  work  contemplated  to  be  done  by  hired  labor,  using  Government 
plant,  in  accordance  with  the  project  approved  by  the  Chief  of  Engi- 
neers on  August  30,  1894,  comprises  the  removal  of  Candle  Factory 
Reef,  ofll'  the  foot  of  East  One  hundred  and  twenty-second  street,  and 
other  rocky  obstructions  in  the  lower  Harlem  River. 

The  contract  with  the  Morris  &  Cumings  Dredging  Company,  dated 
September  8, 1893,  expired  December  3, 1894,  and  was  extended  by  the 
Chief  of  Engineers  on  application  of  the  contractors  to  June  3, 1895, 
and  again  to  September  3, 1895. 

At  the  beginning  of  the  fiscal  year  operations  under  the  Morris  & 
Cumings  contract  were  suspended,  to  allow  certain  work  on  the  new 
bridge  under  construction  by  the  city  of  New  York,  at  Broadway  cross- 
ing, to  ]>roceed  without  interference  by  the  operations  under  this  con- 
tract. Work  was  resumed  on  August  4, 1894,  and  continued  to  October 
Vi,  1894,  when  the  contractors'  plant  was  again  withdrawn,  as  all  the 
work  to  be  done  on  the  Spuyten  Duyvil  Creek  section  of  the  work 
was  completed,  and  the  channel  excavation  in  the  Harlem  River  had 
advanced  as  close  to  the  temporary  bridge  at  Broadway  as  was  deemed 
j>rudent  to  dredge  without  danger  to  this  structure,  and  the  work  yet 
remaining  to  be  done  under  the  contract  could  not  well  be  undertaken 
before  the  permanent  drawbridge  was  completed  and  the  temporary 
bridge  to  the  eastward  of  it  removed. 

The  new  bridge  was  finally  completed  on  January  1, 1895,  and  dredg- 
ing under  the  contract  was  resumed  on  January  1*8, 1895,  and  continued 
to  February  7,  1895,  when  the  river  froze  over,  causing  a  further  sus- 
])ension  of  work.  Operations  were  again  resumed  on  Slarch  28,  1895, 
and  all  the  work  under  the  contract  practically  completed  at  the  close 
of  the  fiscal  year. 

Work  under  tlie  contract  with  Rittenhouse  R.  Moore,  dated  November 
20, 1894,  was  begun  on  April  1,  1895,  and  is  still  in  progress. 

The  work  of  removing  rocky  obstruct  ions  in  the  lower  Harlem  River, 
by  hired  labor,  was  prosecuted  throughout  the  fiscal  year  without  pro 
longed  interruptions  by  unfavorable  weather  or  other  causes. 
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During  the  fiscal  year  Ihe  following  work  was  done  under  the  for- 
going contracts;  and  by  hired  labor  using  Government  plant: 

DREDGING    AND   BOCK  EXCAVATION. 

[Hnder  contract  dated  September  15,  1893.] 


Contract 
quantity. 

Removed 
during 

year. 

prior  to 

June  30. 

18M. 

T©!J 

rptti.. 

HE-.. 

Dredging-  fV  j/i/«.     i'u.ydt.  Cu.  yd*,  (v  r 
From  Spnyton  Dnyvil  f'reek  awl  meadow  west  of  wewt  , 

dam 40,000'        1,781  36.413  3^  - 

From  east  and  weat  dams  and  from  canal  prism  b(>t\ve«'ii  i 

thetwodama 60.000  !      16,186.  46.323  fill  % 

From  meadow  eaat  of  t^ast  dam  and  in  Fiarlem  River 150, 000  1      84. 588  G2. 619  H' . 

From  shoals  at  Morris  Dock  and  at  High  Bridge 8, 000  | 10, 165  10  : 

Rock  excavation :  > 

lA'dge  iu  northeant  corner  of  Uyckman  Cut 5.000              174  4,380  * '^ 


.'nder  con  trad  daied  Noxetiilter  20.  1S94.] 


Removctd 


i  Rri 


Contf^ct     during   iin'i' 
year. 


quautity.      Hacai     ,  ^^,, 


Dredging :  Cit.  t/tU.     Cu.  yd*.    Cv.  j-- 

From  meadlow  and  creek  bed,  between  the  west  end  of  Dyckniau  I 

Cut  and  the  Hudson  River 150.000       102.844         *'•'* 

From  meadow  at  east  eud  of  l>vckman  Cut  and  from  Harlem 

River  between  Broadway  and  High  Bridge 175,000  7, 182j     V'^' 

From  shoals  at  Morns   ikick  and   Higit   Bridge  and  from  shoal  1  i 

lietwecn  Macomb  Duin  Bridge  and  dock  of  elevated  railroad  at  , 

One  hundred  and  tifty-eighth  street  35.000  8,208         -'»■- 

Timber  revetmenU. — Under  the  contract  dated  September  8,  1^''< 
.'J84  linear  feet  of  crib-work  revetment  was  built  on  the  north  side  "t 
Dyckman  Cut  and  200  linear  feet  of  pile-work  revetment  on  the  south 
side,  all  east  of  Broadway. 

The  revetments  built  during  the  year  are  the  eastward  continuation 
of  the  timber  revetments  built  between  the  rock  cut  and  the  Harleir 
Ki  ver  before  the  east  dam  was  removed,  and  with  them  form  permanet  t 
margins  to  the  sides  of  the  Dyckman  Cut  at  its  easterly  end. 

Removal  of  rocky  obstrtictions  in  the  lower  Harlem  Rivery  by  li''f''-^ 
labor. — The  work  of  removing  (handle  Factory  Reef  off  the  foot  of  K^^^ 
One  hundred  and  twenty  second  street,  which  was  in  progress  nt  tljf^ 
end  of  tlie  last  fiscal  year,  was  completed  to  the  required  depth  of  1 ; 
feet  at  mean  low  water  on  February  7,  1895.  The  work  of  drillinjr  ii^'' 
blasting  was  done  by  hired  labor  and  use  of  the  drill  scow  Mu(h'->^' 
and  the  broken  stone  removed  partly  by  chartered  dredge  and  partly 
by  the  Government  dredge  Alpha, 

The  reef  is  a  rocky  ledge  projecting  into  the  channel  from  the  west 
bank  of  the  river  at  the  loot  of  East  One  hundred  and  twenty-secoii'| 
street.  Before  the  beginning  of  operations  for  its  removal  the  ret' 
lijid  an  extreme  length  of  250  feet  at  the  bulkhead  line,  extended  out 
from  it  a  distance  of  100  feet  at  its  widest  part,  and  covered  an  ^^^f 
of  about  20,000  square  feet  within  the  15-toot  contour.  The  least  ilept'' 
on  the  reef  was  1.7  feet  at  mean  low  water,  and  as  the  highest  i»oin^ 
was  elose  to  the  edge  of  the  channel  it  formed  a  dangerous  obstrnctio" 
to  the  navigation  of  this  section  of  the  river.  The  main  body  of  tb'^ 
reef  consists  of  gneiss,  nearly  vertically  stratified,  the  cavities  between 
the  ridges  of  solid  rock  being  filled  in  with  an  aggregation  of  ^^aiiti' 
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gravel,  and  bowlders  of  various  sizes,  forming  a  compact  mass  from  2 
to  3  feet  thick  iu  places. 

OperHtio!«s  for  the  removal  of  the  reef  were  first  began  on  September 
II,  1893,  and  at  the  close  of  the  last  fiscal  year  1,300  cubic  yards  of 
rock  bad  been  removed  from  it  and  a  depth  of  10  feet  at  mean  low 
water  had  been  obtained.  The  work  was  continued  during  the  year 
u])  to  February  7,  189o,  when,  as  stated  above,  the  required  depth  of 
15  (cet  at  mean  low  water  was  secured  over  the  site  of  the  original 
reef.  In  the  o])erations  for  the  removal  of  the  reef  a  total  of  904  holes 
were  drilled,  all  extending  to  below  the  projected  depth  of  15  feet  at 
mean  low  water,  and  5,016  pounds  of  forcite  was  expended  in  break- 
ing the  rock.  Most  of  the  broken  stone  was  dredged  up  by  chartered 
dredge,  which  was  employed  a  total  of  86^  working  days,  and  the 
remainder  was  removed  by  the  Government  dredge  Alpha,,  working 
a  total  of  12  days.  The  total  amount  of  material  removed  was  5,550 
cubic  yards,  equivalent  to  about  11,000  tons,  at  a  cost  of  82.14  per  ton, 
divided  as  follows:  Labor,  drilling,  aud  blasting,  87  cents;  cost  of 
explosive,  coal,  and  other  material,  22  cents,  and  dredging  and  towing 
to  place  of  deposit,  $1.06. 

Owing  to  the  loose  material  covering  portions  of  the  ledge  and  the 
varying  character  of  the  rock  itself,  which  consists  of  nearly  pure 
quartz  in  some  parts  and  of  a  disintegrated  mass  of  mica  and  feldspar 
in  others,  much  difficulty  was  encountered  in  drilling  and  charging  the 
boles,  which  would  fill  up  with  gravel  and  small  stone  as  soon  as  the 
drill  was  withdrawn  and  had  to  be  subsequently  cleared  by  water  jet 
or  suction  or  by  reentering  the  drill  rei)eatedly.  The  close  proximity 
of  buildingson  the  neighboring  river  banks  also  necessitated  the  employ- 
ment of  comparatively  small  charges  of  explosive,  a  further  disad- 
vantage to  breaking  up  the  rock  economically.  Considerable  difficulty 
was  also  encountered  in  dredging  up  the  broken  stone,  as  the  inter- 
stMies  between  the  larger  Iragments  of  stone  upheaved  by  the  blasts 
were  rapidly  filled  in  with  the  smaller  loose  material  moved  along  by 
the  swift  cuiTent  which  ran  over  the  reef  at  certain  stages  of  the  tide, 
thus  forming  a  compact  mass,  which  the  teeth  of  the  gra))p]e  or  dipper 
could  hardly  penetrate.  The  item  for  dredging  lhereiV>re  forms  a  large 
percentage — nearly  one-half — of  the  total  cost  of  the  work. 

After  the  completion  of  the  work  on  Candle  Factory  Reef  the  shgal 
to  the  southw^ard  of  it,  which  consisted  mainly  of  a  deposit  of  gravel 
and  bowlders  of  various  sizes  overlying  the  southerly  extension  of  the 
reef  proper,  was  also  removed  to  the  required  de]^)th  of  15  feet  at  mean 
low  water  by  the  joint  operations  of  the  drege^/p/m  and  drill  scow 
Hudson.  In  these  latter  operations  2,100  cubic  yards  of  material  wore 
removed.  By  the  removal  of  these  obstructions  the  effective  channel 
width  of  this  section  of  the  river  was  increased  by  nearly  100  feet. 

On  March  29,  1895,  work  was  begun  on  the  removal  of  the  shoal 
south  of  Kandall  Island  Dock.  This  shoal,  which  projects  into  the 
channel  from  the  east  bank  of  the  river  uearly  opposite  tiie  site  of  Can- 
dle Factory  Reef,  also  consists  of  an  aggregation  of  gravel  and  bowl- 
ders overlying  ledge  rock,  the  higher  portions  of  which  rise  to  above 
tlie  minus  15-loot  plane  in  places,  many  of  the  bowlders  being  too  large 
to  be  raised  without  first  drilling  and  blasting  them.  At  the  clovse  of 
the  fiscal  year  6,941  cubic  yards  of  material,  mostly  bowlders  and  broken 
stone,  had  been  removed,  whereby  the  channel  width  on  this  side  of  the 
river  was  further  increased  by  an  additional  100  feet. 

As  the  result  of  the  year's  work  the  channel  in  the  Spuyten  Duyvil 
Creek  section  of  the  improvement,  which  at  the  beginning  of  the  year 
was  from  140  to  150  feet  wide  and  9  feet  deep  at  mean  low  water,  ^w^s 
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strjiig:htetieil  by  excavating  a  cat  12  feet  deep  at  mean  low  water  and 
about  140  feet  wide  through  the  point  of  meadow  south  of  Jobiiso!> 
Foundry,  and  generally  deepened  to  a  depth  of  12  feet  at  mean  low  water 
from  the  Hudson  River  to  the  west  end  of  Dyckman  Cut,  so  that  vessi  ^ 
drawing  12  feet  can  now  ascend  the  improved  channel  at  lowwutrr 
fi'om  the  Hudson  Kiver  to  the  new  bridge  at  Broadway.  The  snia; 
amount  of  ledge  rock  remaining  in  the  northeast  end  of  i)yckraan  C:.: 
at  the  beginning  of  the  year  was  broken  up  and  mostly  removed,  tuii^ 
practically  completing  the  rock  cut  to  the  required  depth  of  18  feet.' 
mean  low  water.  The  remains  of  the  dam  at  the  east  end  of  the  n  t 
were  removed  to  a  dei)li  of  18  feet,  mean  low  water,  and  the  section'; 
meadow  lying  directly  east  of  the  east  dam  was  excavated  to  a  deitl 
of  from  12  to  15  feet,  mean  low  water,  to  a  connection  with  the  9  t(»' 
channel  dredged  under  former  contracts  in  the  Harlem  River,  thih 
removing  the  last  barrier  to  navigable  communication  between  tlie 
Hudson  and  Harlem  rivers. 

In  the  Harlem  River  the  improved  channel  is  150  to  180  feet  wiil^ 
and  9  feet  deep  at  mean  low  water  from  Broadway  to  a  point  000  yanl> 
north  of  Morris  Dock;  from  this  point  south  to  Macomb  Dam  Bri(l;:t 
at  One  hundred  and  fifty-fifth  street  the  available  channel  is  160  tVtt 
wide  and  10  feet  deep  at  mean  low  watcu*,  and  thence  15  feet  and  over 
can  be  carried  to  Wards  Island,  East  River.  By  the  removal  of  Caiidi^^ 
Factory  Reef  and  the  shoal  on  the  opposite  side  of  the  river  south  of 
Randall  Island  Dock  the  available  channel  width  on  this  section  of 
the  river  was  increased  irom  an  original  width  of  100  feet  to  a  pre^eut 
width  of  300  feet,  thus  greatly  relieving  the  crowded  navigation  of 
this  reach  of  the  stream. 

The  draft  of  vessels  passing  through  the  improved  channel  from  the 
Hudson  to  the  East  River  at  low  water  is  at  present  therefore  liniiti< 
to  9  feet;  but  by  the  completion  of  the  work  already  under  contract  a 
12-foot  depth  will  be  secured  from  river  to  river,  in  a  channel  with  a 
width  nowhere  less  than  150  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  181^.3. 
inclusive  of  outstanding  liabilities,  was  $119,375.69. 

This  improvement  can  not  be  well  or  economically  conducted  exiep* 
under  large  appropriations.  The  amount  that  can  be  profitably  expende«l 
during  the  fiscal  year  ending  June  30, 1897,  is  $500,000. 

A  lull  statement  of  the  commerce  likely  to  be  benefitted  by  thr 
improvement  is  subjoined. 

Mr.  A.  Doerflinger,  assistant  engineer,  has  been  in  local  charge  of 
this  improvement  during  the  year.  He  has  remained  constantly  ui><>fl 
the  work  and  has  discharged  his  duties  with  his  accustomed  fidelity 
and  efficiency. 

Harlem  River  is  in  the  collection  district  of  New  York.  The  nearest  lighthouses 
ifl  on  Blackwells  Island. 

AMOUNTS  APPROPRIATED. 

Allotment  June23, 1874,  from  appropriations  for  East  and  Harlem  rivers.  |11.0(^^  '^' 

Act  of— 

March  13, 1875 10,0<«"" 

June  18,  1878 300,0l)i"-' 

March3, 1879 : 100.  (X>'.' 

August  11, 1888 70,  IK"'" 

Septeinher  19,  1890 250.0(>'." 

July  13,1892 175.0(H"> 

August  17, 1894 125,  omul' 

Totnl l,041,ni^T' 

Amount  expended  to  June  3t),  1895.  inclusive  of  outstanding  liabilitiea.       946,  l^v''' 
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Money  siatemenf, 

July  1,1894,  balance  UDexpended $89,242.64 

Amount  appropriated  by  act  of  August  IT,  1894 125, 000  00 

214,242.64 
June  30.  1895  amount  expended  during  fiscal  year 89. 409. 56 

124,833.08 

Jnly  1, 1895,  outstanding  liabilities $29,966.13 

July  1, 1895,  amount  covered  by  uncompleted  contracts 56, 439.  39 

86.405.52 

July  1. 1805,  balance  available 38,427.56 

r  Amount  (estimated^  required  for  completion  of  existing  project 1, 680, 000.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

i      30,1897 500,000.00 

I  Submitted  iu  compliance  witb  requirements  of  sections  2  of  river  and 
[     Larbor  acts  of  1866  and  1867  and  of  sundi*y  civil  act  of  March  3, 1893. 


Jbstraot  of  proposals  for  improving  Earlem  River y  New  York,  received  in  response  U> 
advertisement  dated  September  I8y  1894,  and  opened  October  18^1894,  by  Second  Lieut. 
Robert  McGregor y  Corps  of  Engineers, 


Material,  eto. 


(1)  Morrifi  &  Cum 
iugs  Dredging  Co. 


Per 
unit. 


Aiiioiiut. 


<2)  W.  H.  Beard 
Dredging  Co. 


pJc 


Dredging  from  Spuyten  Dnjvil  Creek  and  Harloni  River,  I  ; 

325,000  cubic  yards  of  material cubic  yard . .  i    $0. 16?  $53, 950. 00 

Dredging  from  shoaLs  at  Morris  l>ock.  High  liridKe,  and  ' 

McComb  Dam  Bridge,  80,000  cubic  yards  ot  material,  cubic  i 

!ard I        .27  ;      9,450.00 
e  revetment: 

Pile  driving,  22.000  liuear  Teet liuear  foot. . 

Round  timber.  23.000  linear  feet do .   ... 

Square  timber,  38.000  feet  B.  M M.  feet  B.  M . . 

Tie-ixNis.  driftbolts,  screw  bolts,   etc.,  27,000  poundo, 

pound 04  J 

Stoi<9  filling,  furulHhed  by  contractor,  6,000  cubic  yards, 
cubic  vard .54 


Stone  flfliuK.  Government  stone  used,  6,000  cubic  yards, 
cu bio  yard 


ToUl 74,159.50 


.14 
.06} 
44.00 


.54 


Per 
unit. 


$0.18 


3,080.00 
1,552.50  , 
1, 672. 00  I 

1,215.00  \ 

3.240.00  ! 


3.240.00 


.18 

.10 

49.00 

.06* 

.70 

.70 


Amount. 


$58,500 

10,850 

3,960 
2.300 
1.8C2 

1,755 

4.200 

4,200 


83.427 


Material,  etc. 


ti\  T  w  b^onntt-    (*)  Rittenhonae 
(3)J.H.l"enner./    R.Moore. 


Dredging  from  Spuyten  Duyril  Creek  and  Harlem 
River,   325,000  cubic  yards  of  material,  cubic 

yard 

Dredging  from  sboalsatMorris  Dock.  High  Bridge. 
andMcComb  Dam  Bridge,  35,000  cubic  yards  of 

material cubic  yards.. 

Pile  revetment: 

Pile  driving.  22.000  linear  feet. linear  foot. . 

Round  timber,  23.000  linear  feet do 

Square  timber.  38.000  feet  B.  M. . .  M.  feetB.  M. . 
Tierods,  driftbolts.   screw    bolts,  etc..    27,000 

pounds pound . . 

Stone  tillintr,    furnished    by  contractor,  6.000 

cubic  yards cubic  yard . . 

Stone  filling.   Government  stone    used,  6,000 
cabic  yards cubio  yard . . 


Total  . 


Per  I  Per 

unit.  I  Amount- ,  unit.   ^™0'>°*- 


*0.194 

22* 

.10 

.10 

31.00 

.03 

.50 
.50 


$63,375  $0.16 

7,875  \    .20 

2.200  I    .07 

2  300  1    .06 

1,178  30.00 

810  .03 

3,000  .50 

3,000  .40 


80,738 


$58,500 


(5)  P.  San  ford 
Ross. 


Per 
unit. 


$0,184 


7,000  . 

1,540  ' 

1.380 

1.140 

810 

3,000 

2.400 


.07 

.09 

33.00 


.55 
.55 


Amount. 


$60,125 

11.550 

1,540 
2.070 
1.254 

810 

3,300 

3.300 


J     73.370>  go-.g 

>  *72.770^ ^'^^ 


*  Using  (fovernment  Ptone:  lowest  bid. 
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COMMEKCIAI.  STATISTICS. 

The  commercial  statiBtics  for  the  fiscal  year  ending  June  30,  lS9Sf  hare  remained 
practically  nucbauged,  and  are  therefore  herein  repeated. 

As  there  ii^  no  navigable  communication  between  the  Harlem  River  and  Sony  ten 
Duyvil  Creek,  ihe  present  navigation  of  the  Harlem  River  is  practically  conhned  to 
that  part  oi  the  stream  between  its  junction  with  the  East  River  aud  Satterlee'a 
Dock,  at  foot  of  Two  hundred  and  twentieth  street,  a  tlistance  of  about  8  miles. 

Spuyten  Duyvii  Creek  is  navigable  from  its  junction  with  the  Hudson  River  to 
Kingsbndge,  a  distance  of  If  miles. 

The  actual  commerce  of  the  Harlem  River  and  Spuyten  Duyvil  Creek  for  the  fiscal 
years  ending  June  30, 1890,  and  June  30, 1893,  was  as  follows: 

IteiuH. 


General  merchandise. 
Grain  tlour.  feed,  etc . 
Lumber  and  timber .. 

BiiilUiog  material 

Fuel 

Ire 


Total . 


IHOU. 

1883 

Tom.      i 
1,379,334 
400.987  t 
346.858  1 
642  922  , 
508  3Cr> 

iri.wMi  , 

Tont.      1 
3, 232. 052 
596,306 
451  702  1 
002.217 
878. 234 
141».  865 

fl59.635.435 
15.  147.47S 
7  4G2.44'T 
2-  791  100 
4.  .^7:i.  ^^ 
nrw  460 

:t.  :{9U  4tiO 

5  1)10.  .176 

190   149-712 

The  total  tonnage  for  the  year  1893  shows  an  increaae  over  that  of  1890  of  2,519.910 
tons,  or  about  75  per  cent,  during  the  three  years.  This  increa.se  is  largely  due  to 
the  increase  in  the  amount  of  freight  handled  at  the'docks  of  the  New  York,  New 
Haven  and  Hartford  Railroad  Company,  directly  below  Second  Avenue  Bridge, 
where  alone  3,243,850  tons  was  received  and  shipped,  as  compared  to  1,407,882  tons 
received  and  shipped  in  1890.  At  the  docks  of  the  New  York  and  Northern  Railway 
Company,  near  High  Bridge,  166,066  tons  was  received  and  shipped.  Of  the  balance 
of  tonnage,  2,475,275  tons  was  distributed  among  the  various  docks  on  the  Harlem 
River  between  its  junction  with  the  East  River  and  Satterlee's  Dock  at  Two  hun- 
dred and  twentieth  street,  and  25,185  tons  at  various  points  on  Spuyten  Duyvil  Creek. 

As  near  as  can  be  determined  the  traffic  on  the  river  was  carried  by  the  following 
Vv'^Ksels : 

Canal  boats,  barges,  and  railroad-car  lloats 20, 361 

Sailing  vessels,  8<'hooncrs,  lighters,  etc 4,476 

Steamers  aud  ♦ugs,  exclusive  of  naphtha  launches 15, 241 

Total 40,07i4 

A  large  proportion  of  the  freight  handled  at  the  railroad  docks  is  carried  in  and 
out  of  the  Harlem  on  railroad-car  iloats  and  transfer  boats  connecting  the  railroads 
of  New  Jersey  and  Pennsylvania,  terminating  at  Weehawken,  Hoboken,  and  Jersey 
City,  with  those  of  New  England,  while  the  general  commerce  of  the  river  iscarrieil 
on  mainly  in  barges  and  canal  boats  in  tow  of  steam  tugs,  and  in  schooners  aud  the 
HUialler  class  of  sailing  vessels. 


Chap.  147.  — AN  ACT  to  provide  for  the  conHtniction  or  a  bridge  over  tbe  Harlem  liiver,  in  thecity 

ot  Kew  York. 

( lU'tiiitic  n  law  March  21.  1804,  with  the  approval  of  the  governor.    Passed,  threc-flfLha  lieing  pr««enl  ] 

The  people  of  the  Stale  of  New  York,  represented  in  senate  and  assembly,  do  enact  at 
foUou'f: 

Skction  1.  The  commissioner  of  public  works  of  the  city  of  New  York  is  herehy 
authorized  to  erect  and  coustruct  of  stone,  iron,  or  steel,  or  of  one  or  more  of  these 
materials,  a  suitable  bridge  and  approaches  thereto,  with  the  necessary  abutnientji 
and  archcH  over  adjacent  streets  aud  avenues,  for  the  ]>aHsage  of  persons,  animals, 
vehicles,  and  tralhc  across  the  Haileni  River,  in  said  city,  from  and  at  a  point  com- 
mencing at  the  northeastcily  corner  of  One  hundred  and  twenty-Hfth  strc^et  and  the 
First  avenue,  and  running  thence  northeasterly,  or  nearly  so,  tuand  across  thesaid  Har- 
lem River,  to  and  along  Willis  avenue,  to  and  at  One  hundred  and  thirty-fourth  street, 
or  at  such  points  on  said  streets  and  avenues  as  the  said  commissioner  shall  aaccrtain 
and  determine  to  be  most  practicable,  and  to  make  such  changes  in  the  grade  lines 
of  the  streets  or  avenues  approarlnn;*  said  bridge  as  may  bo  necessary  to  carry  out 
the  purpose  of  this  act  and  for  the  proper  construction  of  the  improvements  hereby 
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authorized.  Said  bridge  shall  be  completed  within  eight  years  from  the  passage  of 
this  act,  and  shall  in  its  width  for  passage  be  not  less  tnan  sixty  feet,  and  the  grade 
thereof  shall  be  at  an  elevation  of  not  less  than  twenty-four  feet  above  mean  high- 
water  mark  of  said  river,  and  not  less  than  sixteen  feet  and  six  inches  in  the  clear 
over  the  present  grade  of  the  tracks  of  any  steam  railroad  in  the  line  of  said  bridge 
and  its  approaches  at  the  point  where  the  said  bridge  when  constructed  will  pass 
over  said  tracks,  and  shall  be  otherwise  constructed  in  conformity  with  the  general 
provisions  of  law  contained  in  section  six  hundred  and  seventy -six,  chapter  t-nirteeu 
of  chapter  four  hundred  and  ten  of  the  laws  of  eighteen  hundred  and  eighty-two, 
regulating  the  construction  of  bridges  over  the  Harlem  River  and  Spuyten  Duyvil 
Creek,  except  that,  i'or  the  purpose  of  carrying  out  the  provisions  of  this  act,  the 
power  and  authority  conferred  upon  and  vested  in  the  department  of  public  parks 
m  said  section  six  hundred  and  seventy-six,  chapter  thirteen  of  chapter  four  hun- 
dred and  ten  of  the  laws  of  eighteen  hundred  and  eighty  two,  or  any  act  or  acts 
amendatory  thereof,  are  hereby  transferred  and  temporarily  vested  in  the  commis- 
sioner of  public  works.  Said  bridge  shall  always  be  tree  for  the  passage  of  persons, 
animals,  vehicles,  and  traffic,  and  when  completed  shall  be  turned  over  by  the  com- 
missioner of  public  works  to  the  department  of  public  parks,  which  shairthereafter 
keep  and  maintain  the  same  in  good  order  and  repair;  provided,  however,  that  noth- 
ing shall  be  done  under  this  act  uutil  the  plans  and  specifications  for  the  said  bridge 
and  approaches  thereto,  with  the  necessary  abutments  and  arches  as  aforesaid,  as 
well  as  the  proposed  changes  hereby  authorized  in  the  grade  lines  of  the  streets  and 
avenues  approaching  the  said  bridge,  shall  have  been  submitted  by  the  commissioner 
of  public  works  to  and  approved  by  the  board  of  estimate  and  apportionment  of  said 
city,  which  submission  and  approval,  however,  shall  be  within  four  years  after  the 
passage  of  this  act. 

Sko.  2.  The  said  commissioner  of  public  works  shall,  upon  such  approval  by  the 
board  of  estimate  and  apportionment,  proceed  to  construct  the  said  bridge  and 
approaches  thereto  with  the  necessary  abutments  and  arches  as  aforesaid.  The  work 
of  constructing  the  said  bridge  and  approaches  thereto  with  the  necessnry  abut- 
ments and  arches  as  aforesaid,  and  the  furnishing  of  all  the  material  and  labor 
necessary  therefor,  shall  be  done  by  contract  nuide  at  public  letting  to  the  lowest 
bidder  pursuant  to  the  general  provisions  of  law  and  ordmance  regulating  the  letting 
of  contracts  in  said  city. 

Sec.  3.  The  expense  of  making  all  necessary  surveys,  preparing  the  plans  and 
specifications,  and  of  constructing  the  said  bridge  and  approaches  thereto  with  the 
necessary  abutments  and  arches  as  aforesaid,  shall  not  exceed  $2,000,000,  and  such 
further  sum  for  paying  awards  for  damages  caused  by  reason  of  the  change  of  grade 
of  streets  or  avenues  approaching  the  same,  authorized  by  this  act,  as  may  be 
awarded  by  the  board  of  assessors  of  the  said  city,  whose  duty  it  shall  be  to  estimate 
the  damage  which  each  owner  of  land  fronting  on  such  street  or  avenue  will  sustain 
by  reason  of  such  change  to  such  land,  or  to  any  improvements  thereon,  and  make  a 
just  and  equitable  award  to  the  amount  of  such  damage  to  the  owner  or  owners  of 
such  lands  or  tenements  fronting  on  such  street  or  avenue,  and  opposite  thereto,  and 
affected  by  such  change  of  grade.  The  comptroller  of  said  city  shall,  from  time  to 
time,  when  directed  by  the  board  of  estimate  and  apportionment,  prepare  and  issue 
bonds  of  said  city  bearing  interest  at  not  more  than  4  per  cent  per  annum,  and 
redeemable  from  time  to  time,  but  not  less  than  twenty  years  after  the  date  thereof, 
for  the  purpose  of  defraying  the  expense  of  making  all  necessary  surveys,  preparing 
plans  and  specifications,  ana  of  constructing  the  said  bridge  and  approaches  thereto, 
with  the  necessary  abutments  and  arches  as  aforesaid,  and  for  paying  the  awards 
which  may  be  made  for  damages  by  reason  of  any  change  of  grade  as  aforesaid. 
Such  bonds  shall  not  be  sold  lor  less  than  the  par  value  thereof,  and  the  moneys 
received  from  the  sale  of  the  said  bonds  shall  be  deposited  in  the  treasury  of  the  said 
city,  and  shall  be  drawn  and  paid  hy  the  comptroller  of  the  said  city  for  the  several 
objects  and  purposes  provided  in  this  act,  upon  vouchers  in  a  form  to  be  prescribed 
by  the  said  comptroller. 

Sec.  4.  With  the  consent  and  approval  of  the  board  of  estimate  and  apportion- 
ment first  had  and  obtained  the  commissioner  of  public  works,  for  and  in  behalf  of 
the  mayor,  aldermen  and  commonalty  of  the  city  of  New  York,  is  hereby  authorized 
to  acquire  title  in  fee  to  any  land  which  he  may  deem  necessary  for  the  purpose  of 
the  construction  of  the  said  bridge  and  approaches,  with  the  necessary  abutments  or 
arches  as  aforesaid,  and  to  acquire  any  right  or  easement  which  it  may  be  necessary 
to  take  for  the  pur})ose  of  constructing  that  portion  of  the  approach  to  said  bridge 
between  Harlem  River  and  One  hundred  and  thirty -second  street,  which  said  por- 
tion of  said  approach  shall  be  a  viaduct  built  of  steel  or  iron,  and  to  that  end  the 
said  commissioner  may  make  application  to  the  supreme  court  in  the  first  judicial 
district  for  the  appointment  of  commissioners  of  estimates,  specifying  in  such  appli- 
cation the  lands  sought  to  be  acquired  for  the  purpose  aforesaid.  The  provisions  of 
law  relating  to  the  taking  of  private  property  for  public  streets  or  placi>s  in  the  said 

Digitized  by  VjOOv  IC 


930         REPOBT   OF   THE   CHIEF   OF   ENGINEERS,  IT.  S.  ARMY. 

fcity  are  liereby  made  applicable  as  far  as  may  be  necessary  to  the  acquiring  of  t:^- 
said  land  as  aforesaid.  The  amount  or  amounts  awarded  for  the  said  land,  and  i ii 
expense  of  the  proceedings  hereby  authorized  for  the  acqairiof  of  the  same  %{.a 
form  part  of  and  be  included  within  the  expense  of  constructing  the  siud  br.<:.' 
and  approaches  thereto,  with  the  necessary  abutments  and  arches  authorized  b\  il. 
third  section  of  this  act. 

Sec.  5.  Nothing  in  this  act  contained  shall  prevent  the  commisaiooer  of  piil<! 
works  at  any  time  within  the  periods  of  time  mentioned  in  section  1  of  tliis  act  : 
make  the  preliminary  surveys,  plans,  and  speciticationa  as  therein  provided,  m- 
pre.<)6nt  the  same  for  approval  to  the  board  of  estimate  and  apportionment,  and  at: 
such  approval  the  said  commissioner  of  public  works  may  immediately  proceed  j^ 
construct  said  bridge  as  provided  by  this  act;  provided  the  said  board  of  e»tim..: 
and  apportionment  shall  deem  it  expedient  and  for  the  public  interest  that  ^^ 
bridge  shall  be  sooner  constructed  and  opened  as  a  public  thoroughfare  for  pub^ 
convenience  and  travel. 

Sec.  6.  This  act  shall  take  effect  immediately. 


£  6. 
IMPROVEMENT  OF  EAST  RIVER  AND  HELL  GATE.  NEW  YORK. 

The  East  River  is  the  uame  given  to  the  narrow  tidal  strait  whicl 
connects  New  York  Harbor  with  Long  Island  Sound.  It  forms  aL 
entrance  to  the  harbor  of  New  York  secondary  in  importance  only  t.* 
the  main  entrance  by  way  of  Sandy  Hook  and  the  Narrows,  since  tl- 
heavy  coasting  trade  carried  on  by  New  York  and  the  New  Englavni 
States  and  the  British  American  Provinces  passes  almost  exclasivel^ 
through  it. 

The  population  now  gathered  around  the  waters  of  New  York  H;u 
bor  numbers  3,000,000  or  more,  and  should  the  present  rate  of  increii>e. 
as  shown  by  the  census  returns,  be  maintained  for  half  a  century  longer, 
the  population  would  then  be  about  8,000,000. 

New  York  City  can  grow  only  in  one  direction,  and  that  is  int«> 
Westchester  County,  on  the  north,  since  on  all  other  sides  it  is  sui 
rounded  by  water;  and  the  development  of  the  water  fronts  along  tiit 
Hudson  and  East  rivers  must  therefore  be  certain  and  rapid.  With  thi> 
development  the  importance  of  the  East  River  entrance  to  New  York 
Harbor  will  increase  enormously;  and  it  seems  not  unreasonable  to  pre 
diet  that  within  the  next  fifty  years  every  foot  of  shore  line  on  both 
sides  of  the  East  River  within  15  miles  of  Harlem  River  and  Hell  Gate 
will  be  occupied  with  wharves  filled  with  shipping,  engaged  not  oulj 
in  the  coasting  and  transatlantic  trade,  but  in  the  commerce  of  tht 
world. 

The  East  River  is  crooked  and  narrow  in  places,  and  much  obstructed 
by  rocks  and  aftected  by  violent  currents. 

The  worst  of  these  obstructions  was  originally  that  known  as  Heii 
Gate,  lying  at  the  mouth  of  the  Harlem  River,  between  Blackwells  and 
Ward  islands,  about  opposite  Ninety-sixth  street.  New  York.  Here  tb>' 
river  turns  at  right  angles  around  Hallets  Point,  divides  into  several 
channels,  and  runs  with  a  velocity  varying  at  different  stages  of  the  tiilf 
from  3  to  10  miles  an  hour  over  or  around  Hallets  Point,  Negro  Point. 
Ways  Reef,  Shell  Drake,  Pot  Rock,  Frying  Pan,  Heel  Tap,  Holmes 
Rock,  Hog  Back,  Flood  Rock,  Hen  and  Chickens,  Gridiron,  the  Negn) 
Heads,  Mill  Rocks,  Rhinelander  Reef,  and  Bread  and  Cheese. 

On  account  of  the  violence  and  irregularities  of  the  currents  and  the 
crowded  condition  of  this  passage,  wrecks  at  Hell  Gate  were  iiumer 
ous  prior  to  1807.    At  that  time  some  of  these  rocks  projected  above 
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tbe  water  level,  while  the  least  depth  over  others  at  mean  low  water 
varied  from  nothing  to  20. feet.  In  obedience  to  the  provisions  of  the 
act  approved  June  23,  1866,  an  examination  was  made  of  Hell  Gate 
by  the  local  engineer  with  a  view  of  its  improvement  for  purix^ses  of 
navigation,  and  three  separate  projects  were  submitted  January  21, 
1867,  for  the  improvement,  afibrding  channels  of  26  and  24  feet  in  depth 
at  mean  low  water.  The  project  which  was  adopted  in  1867  (see  Annual 
Eeport  of  the  Chief  of  Engineers  for  1868,  p.  741)  provided  for  the 
removal  of  the  rocks  and  reefs  that  lie  directly  in  the  channel  to  a  depth 
of  26  feet  at  mean  low  water,  and  for  the  building  of  sea  walls  and 
dikes  u])on  others  that  lie  near  the  edge  of  the  channel,  in  order  to 
guide  the  currents  in  such  a  way  that  vessels  might  pass  the  reefs  in 
safety.  The  cost  of  the  project  was  estimated  at  $8,692,645.15.  The 
removal  of  Hallets  Point  was  begun  in  1869  and  the  final  blast  occurred 
September  24, 1 876.  A  new  estimate  was  made  Januai  y  3, 1870,  "  based 
ui)on  the  process  of  tunneling  tlie  larger  reefs,  such  as  Hallets  Point 
and  the  Middle  Reef,  and  removing  the  smaller  reefs  by  drilling  from 
the  surface  of  the  water,"  and  the  cost  was  placed  at  $4,689,820. 

The  estimate  was  again  revised  in  1874  to  include  the  removal  of 
Diamond  and  Coenties  reefs  (see  Annual  liei)ort  of  the  Chief  of  Engi- 
neers for  1874,  Part  II,  p.  164),  and  the  total  cost  fixed  at  $5,139,120.  It 
l)rovides  for  the  removal  at  Hell  Gate  to  a  depth  of  26  feet,  mean  low 
water,  of  the  reefs  at  Hallets  Point,  Ways  Reef,  Shell  Drake,  Pot  Rock, 
Frying  Pan,  Heel  Tai>,  Negro  Point,  and  Flood  Rock,  including  the 
Gridiron,  Hen  and  Chickens,  and  Negro  Heads,  and  the  construction 
of  a  dike  to  connect  the  Mill  Rocks  and  sea  walls  npon  Hog  Back  and 
Holmes  Rock;  and,  in  other  parts  of  the  East  River,  for  the  removal 
of  Diamond  Reef  and  North  Brothers  Island  Reef  to  a  depth  of  26  feet, 
Coenties  Reef  to  a  depth  of  25J  feet,  and  the  small  rqcks  known  as 
Scaly  Rock,  Blackwells  Rock,  and  the  rock  off  Woolsey's  bath  house. 

The  work  of  mining  Flood  Rock  began  in  June,  1875. 

In  1880  part  of  the  debris  arising  from  the  excavation  of  the  sub- 
aqueous galleries  in  Flood  Rock  was  deposited  in  the  unused  channel 
between  Great  Mill  and  Little  Mill  rocks,  and  a  dike,  with  its  crown 
rising  above  mean  high  water,  was  formed  as  a  training  wall  for  the 
currents  through  the  Gate.  This  dike  was  utilized  later  as  a  place  for 
the  storage  of  public  material  and  the  berthing  of  plant  used  upon  the 
improvement. 

In  1882  a  protection  wall  was  built  by  the  city  of  New  York  upon  the 
reefs,  locally  known  as  *' Bread  and  Cheese,"  which  projects  into  the 
Gate  from  the  eastern  end  of  Blackwells  Island. 

The  great  and  final  blast  for  the  demolition  of  Flood  Rock  was  fired 
October  10, 1885,  since  which  date  large  dredges  have  been  employed 
to  raise  the  stone  broken  by  the  explosion. 

The  project  for  the  improvement  of  East  River  was  enlarged  in  1884 
to  include  the  removal  of  Pilgrim  Rock,  off  Nineteenth  street,  to  24 
feet  mean  low  water,  and  again  in  1889  to  include  removal  of  the  reef 
off  Diamond  Reef,  Ferry  Reef,  off  Thirty-fourth  street,  and  Charlotte 
Rock,  northwest  of  entrance  to  Newtown  Creek,  to  2ii  feet  mean  low 
water;  work  to  be  done  by  hired  labor  with  drill  scow. 

A  steam  drill  scow  fitted  with  a  movable  iron  dome  working  within 
a  central  well  was  put  in  operation  in  the  winter  of  1870-71  for  the 
removal  of  shoal  subaqueous  reefs.  Its  results  have  been  most  satis- 
factory, as  by  its  use  rock  swept  by  the  swift  currents  of  the  East  River 
are  easily  and  economically  drilled  and  blasted. 
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The  Stone  broken  by  the  blasts  are  sometimes  removed  by  appliances 
attached  to  the  scow,  but  usually  by  use  of  the  Government  dredges 
employed  at  Hell  Gate. 

At  the  close  of  the  fiscal  year  ending  June  30, 1894,  the  following 
parts  of  this  project  had  been  executed :  Hallets  Point,  covering  3  acres; 
Ways  Reef,  Shell  Drake,  ]3iamond  Reef,  North  Brotiiers  Island  Reef, 
Ooenties  Reef,  reef  off  Diamond  Reef,  Baretto  Reef,  and  Scaly  Rock, 
had  been  removed  to  tlie  depth  contemplated  in  the  project;  Pilgrim 
Rock  and  Ferry  Reef  had  been  reduced  to  a  least  depth  of  24  feet; 
Heel  Tap  had  been  broken  to  26  feet  and  dredged  to  20.5  feet;  and  the 
least  deptbs  on  Frying  Pan  and  Pot  Rock  were  18  feet  and  22.8  feet  at 
mean  low  water,  respectively;  Flood  Rock  and  connecting  reefs,  cover- 
ing 9  acres,  had  been  broken  to  30  feet  and  204,015  tons  of  debris  had 
been  removed.  The  least  depth  over  Flood  Rock,  Hen  and  Chickens, 
and  Gridiron  was  20  feet  at  mean  low  water  and  that  in  the  channel 
between  Flood  Rock  and  the  Mill  Rocks  was  18  feet,  mean  low  water. 
Shell  Reef,  off  Ninth  street,  had  been  reduced  to  18  feet,  mean  low 
water,  except  at  a  few  points.  The  reef  oft'  Sunken  Meadow,  which 
originally  had  only  11  feet  over  it,  had  been  lowered  to  14  feet,  mean 
low  water,  over  the  main  reef,  and  to  18  feet,  mean  low  water,  on  the 
southern  half. 

Hell  Gate,  as  has  been  said,  is  the  worst  obstruction  found  in  the 
East  River;  but  there  are  rocks  and  reefs  in  other  parts  of  this  crowded 
waterway  which  aie  constant  sources  of  danger  to  passing  vessels, 
which  have  often  been  complained  of  and  which  ought  to  be  removed. 

The  first  to  be  mentioned  is  the  long  line  of  reefs  and  isolated  rocks 
in  mid  stream,  extending  li  miles  southward  and  westward  from  the 
foot  of  Blackwells  Island,  which  have  always  been  troublesome  to  ves- 
sels beating  up  against  the  wind  or  crossing  from  one  channel  to  the 
other,  as  the  winds  and  tides  often  compel  them  to  do,  and  which,  with 
the  continually  increasing  size  of  vessels  and  the  increasing  commerce 
of  the  river,  are  becoming  still  more  dangerous.  The  Man-of-War 
Rock,  marked  by  a  spindle,  opjmsite  Thirty-eighth  street,  is  a  prominent 
part  of  this  reef. 

A  second  and  still  more  serious  obstniction  to  the  navigation  of  the 
East  River  that  is  constantly  complained  of  by  mariners  is  Middle 
Ground,  which  is  situated  in  mid-channel  li  miles  to  the  eastward  of 
Hell  Gate,  near  the  southern  entrance  to  Little  Hell  Gate,  between 
Sunken  Meadows  and  Lawrence  Point,  with  a  channel  on  either  sideof 
barely  350  feet  width.  A  project  for  lowering  this  reef  to  the  plane  of 
18  feet,  mean  low  water,  is  in  progress  of  execution. 

The  suit  begun  by  private  parties  to  dispossess  the  United  States  of 
its  occupancy  of  the  dike  built  by  it  between  Great  and  Little  Mill 
rocks,  Hell  Gate,  was  decided  by  the  courts  in  May,  1889,  in  favor  of 
the  United  States,  but  appeal  has  been  taken  by  tlie  complainant  to  a 
higher  court.  It  is  highly  important  that  the  United  States  retain  jws 
session  of  the  dike,  as  the  ground  is  very  much  needed  for  wharfage  and 
for  repair  shops  for  the  steam-drill  scow  and  the  dredges.  The  old 
machinery  and  worn-out  plant  and  material  stored  for  many  years  at 
Hallets  Point  have  been  sold  at  ])ublic  auction,  and  the  office  for  the 
local  conduct  of  this  improvement  has  been  transferred  to  the  dike. 

The  plant  in  active  use  on  the  improvement  has  been  put  in  good 
repair  during  the  year. 

The  Secretary  of  War  established,  March  0, 1892,  harbor  line^  around 
(ir(*at  and  Little  Mill  rocks,  Hell  Gate,  restricting  the  construction  cm' 
PMM  s  and  bulkheads  to  high-water  line. 
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BRIDGES   AFFECTED  BY   CONGRESSIONAL   OB  STATE  ACTS. 

Netc  York  imd  Long  Island  Bridge  Company's  bridge  at  Blackwells 
Island. — Authorized  by  the  act  of  Congress  approved  March  3,  1887. 
The  original  plans  for  this  bridge,  approved  by  the  Secretary  of  War 
in  October,  18S7,  were  amended  by  act  of  Congress  approved  March  14, 
1894,  which  provides  that  the  lowest  part  of  the  superstructure,  over 
the  entire  width  of  the  waterway,  shall  not  be  less  than  135  feet  above 
mean  high  water  of  spring  tides.  Work  is  in  progress  on  the  founda- 
tion of  the  piers  on  both  shores  of  Blackwells  Island  and  on  Eavens- 
wood  Shore,  Long  Island. 

East  River  Bridge  Company's  bridge. — ^By  State  act  March  9,  1892, 
this  company  was  authorized  to  construct  a  bridge^  at  a  height  of  140 
feet  above  mean  high  water  at  center  and  120  feet  at  piers,  between 
Broadway,  Brooklyn,  and  Eivington  street,  Xew  York  City;  also  a 
second  bridge,  at  a  height  of  135  feet  at  center  and  120  at  piers,  ft'om 
Bridge  street,  Brooklyn,  to  a  junction  in  New  York  City  with  the  first- 
mentioned  bridge.  The  plans  for  these  bridges  were  approved  by  the 
Secretary  of  War,  February  16,  1893,  under  authority  of  section  3  of 
river  and  harbor  act  of  July  13,  1892.  No  work  of  active  construction 
is  in  progress. 

WORK  DONE   DURING  THE  FISCAL   TEAR  ENDING  JUNE  30,  1895. 

At  the  opening  of  the  fiscal  year  no  contract  was  in  force  and  no 
operations  were  in  progress  with  Government  plant,  as,  on  account  of 
the  exhaustion  of  funds,  the  plant  was  laid  up  December  28,  1893. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $75,000 
for  continuing  improvement. 

The  project  for  the  expenditure  of  this  sum,  providing  for  continuing 
work  witli  (government  plant  on  reef  off  Sunken  Meadow,  and  for  the 
repair  of  U .  S.  dredge  Hell  Gate,  was  approved  by  the  Chief  of  Engi- 
neers, August  29, 1894. 

The  U.  §.  steam-drill  scow  Gen.  John  Newton  resumed  operations  on 
reef  off  Sunken  Meadow  on  October  4, 1894,  and  continued  until  Feb- 
ruary 7, 1895,  at  which  date  the  ice  in  the  river  compelled  a  suspension 
of  work.  Work  was  again  resumed  May  1,  and  was  in  progress  at  the 
close  of  the  year. 

The  following  table  shows  the  work  done  during  the  fiscal  year,  and 
the  total  to  date,  on  the  reef  off  Sunken  Meadow: 


During  fla- '  Total  to 
oal  year.    \      dat«. 

— : 1 


Number  of  times  florae  was  lowered 47  117 

Numberof  IioIoh drillefl 25«  690 

1,713.2  t        4,884.2 


Total  deptb  of  holes  drilled /eet.. 

Actual  time  running  drills hours 

Average  depth  of  holes feet 

Numberof  drillholeblast«flrod , 

Pounds  of  explosive  used  (forciteKo.  2) 

TouBof  broken  stone  raised  by  divers 

Tons  of  broken  stone  raised  by  pump 

ToDH  of  broken  stone  raised  by  dreage 

Total  tons  raised  and  dumped • 

Total  coat  of  work v- 

Cost  per  ton  of  rock  removed  (1,600  tons  blasted  not  yet  removed) 


229 

6.6 

47 

13,093 


582 

7 

117 

35,916 


221  I  461 

198  I  320 

262  7,488 

681  8,278 

$20,400.00     $55,300.00 
$30.00  $6.70 


On  October  31,  1894,  two  coal  barges,  and  on  May  12,  1895,  one  coal 
barge,  collided  with  the  drill  scow  while  at  work  on  the  reef,  and  were 
snnk.  The  vessels,  with  their  cargoes,  were  removed  by  the  owners 
without  expense  to  the  United  States. 
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Advertisement  and  specifications  for  repair  of  dredge  Hell  GaU 
were  issued  November  16,  and  proposals  opened  December  29.  With 
tlie  approval  of  the  Chief  of  Engineers  a  contract  for  the  sum  of  ^IS-.'^K) 
was  entered  into  with  Patrick  Ward,  the  lowest  bidder,  on  January  11, 
1895,  and  the  dredge  was  fully  repaired  and  put  in  good  workinor  onler 
by  June  29,  subject  to  a  test  trial  of  thirty  days. 

The  obstruction  opposed  to  navigation  by  the  rocky  reef  oflP  Sunken 
Meadow,  where  the  steam  drill  scow  Gen.  JohnNeicton  is  now  employed, 
is  very  serious.  It  is  1,000  feet  long  and  450  feet  wide,  and  lies  directly 
in  mid-channel,  on  the  immediate  approach  to  Hell  Gate,  with  a  navi 
gable  channel  on  either  side  which  is  barely  350  feet  wide. 

It  is  highly  important  to  coastwise  navigation  that  this  reef  should 
be  lowered  as  early  as  practicable  to  the  plane  of  20  feet  at  mean  low 
water,  in  furtherance  of  the  contemplated  project. 

The  amount  that  can  be  profitably  expended  in  the  removal  of 
obstructions  in  East  River  and  Hell  Gate  during  the  fiscal  year  end- 
ing June  30,  1897,  is  $200,000,  to  be  applied  to  the  removal  of  Floixi 
Rock  and  of  reef  otf  Sunken  Meadow  and  to  the  removal  of  rocky 
obstructions  at  vsuch  other  points  in  the  East  River  as  the  necessities; 
of  navigation  demand,  notably  Charlotte  Rock  and  unnamed  rock  ofi 
Twenty- sixth  street,  discovered  in  1893. 

This  work  is  in  the  collection  district  of  N^w  York.  The  nearest  port  of  entry  i- 
New  York  City,  The  nearest  light  is  Blackwells  Island  I^ight.  The  nearest  fort  if- 
Fort  Colnmbus,  Governors  Island,  Xew  York  Harbor. 

AMorXTS    APPKOPHIATEI). 

Act  of—  Act  of — 

.lulv  25,  1868....- $85,000.00  May4,l882 $50,000.(H^ 

AprillO,  1869 178,300.00  Aujrust  2, 1882 200,  OOO.  TjO 


July  11,  1870 250, 000. 00 

March  3, 1871 250,  000.  00 

June  10,  1872 225,000.00 

March  3, 1873 225,  000.  00 

June  23,  1874 225,  000,  00 

March  3;  1875 250,  000.  00 

August  14, 1876 250, 000.  00 

June  18,  1878 350,000.00 

March  3, 1879 250,  000. 00 

June  14,  1880 200,000.00 

March  3, 1881 200,000.00 

Deduct  amount  reverted  to  IT.  S.  Treasury $3, 158. 55 

Deduct  amount  allotted  to  Harlem  River *. . . .  U,  000. 00 


Julys,  1884 360,0<^>.J»i> 

August  5, 1886 112,  500.00 

August  11, 1888 250,000.00 

September  19,  1890 200,000  00 

July  13,  1892 150,000.00 

August  17, 1894 75,  000.  iX) 

Received  from    other 

sources 3,719.62 


Total 4,339,519.62 


14. 158.  .5a 


4,325,361.07 
Amount  expended  to  June  30, 1895,  inclusive  of  outstanding  liabilities. .  4, 287,  34>l.  l''> 

Money  sinteinenU 

July  1, 1894,  balance  unexpended $11, 407.  '^ 

Amount  appropriated  by  act  of  August  17,  1894 75,  OOO.  00 

86, 407.  .-v^ 
June  30, 1895,  amount  expended  during  fiscal  year 28, 719. 80 

July  1, 1895,  balance  unexpended 57,687.  7?< 

July  1,1895,  outstanding  liabilities 19,691.66 

July  1, 1895,  balance  available 37,996.12 

{Amount  (estimated)  required  for  completion  of  existing  project 813, 840.  67 
AniountthatcanbeprofitablyexpendediufiscalyearendingJuue30,l897  200, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893, 
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Abstract  of  proposals  for  repairing  U,  S.  engineer  dredge  Hell  Gate,  received  i »  response 
to  advertisement  dated  November  16,  1894,  and  opened  December  29,  1894,  by  Lieut.  Col, 
G,  L.  Gillespie,  Corps  of  Engineers. 


No. 


I  Amount  of 
•     dredge. 


JameMD.  Leary ;  $21,667 

Patrick  White  &  Sons '  20,925 

Patrick  Ward* I  15,800 

Hueh  Ramsay 21,000 

R,  G.&  J.  S  Packard I  27,450 


'  Lowest  bid. 


OOMMKRCIAL  STATISTICS. 

The  commercial  statistica  for  the  fiscal  year  ending  June  30,  1890,  have  remained 
practically  unchanged  and  are  therefore  herein  repeated. 

The  registered  tonnage,  exclusive  of  coastwise  vessels  and  local  steamers,  so  far  as 
it  can  be  ascertained,  is  10,165,325  tons. 

The  commerce  of  the  East  River  is  so  intimately  connected  with  that  belonging  to 
New  York  Harbor  proper  that  it  is  impossible  to  make  a  separate  statement  of  it. 

The  following  list  of  vessels,  notinclnsiveof  daily  passenger  and  freight  steamers, 
passing  through  Hell  Qate  for  the  fiscal  year  ending  June  30,  1890,  has  been  com- 
piled from  the  maritime  records  at  Whitestone,  Long  Island,  kept  by  the  New  York 
Herald : 


,  Bound 
>    east. 


Bound 
south. 


,048 


Steamers 642 

Ships 23  13 

Rarki* I  115  56 

Brigrt I  80  61 

Schoonew 5,493  10,528 

Tugs '  680  I  682 

Barges 2,612  I  2,862 


E  7. 
IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

Newtown  Creek  is  a  tidal  stream,  aboat  4  miles  loug,  runiiing  through 
the  eastern  part  of  Brooklyn  and  emptying  into  the  East  Eiver  oppo- 
site Thirty-fourth  street,  New  York.  The  range  of  tides  is  4^  feet, 
approximately,  but  tlie  bed  of  the  creek  has  no  natural  slope. 

In  1857  it  had  a  depth  of  about  17  ieet,  which  had  decreased  in  1880 
to  about  12^  feet  at  low  water  from  its  mouth  up  to  the  Vernon  Avenue 
Bridge,  a  distance  of  1,100  feet,  its  width  for  this  distance  being  about 
240  feet.  Thence  it  gradually  decreased  in  width  and  depth  until  at  tbe 
head  of  navigation,  where  the  Metropolitan  avenue  crosses  it,  there  was 
a  low- water  depth  of  about  4  feet  and  a  width  of  about  100  feet. 

A  survey  of  this  creek,  with  a  view  of  its  improvement,  was  made  in 
1879  by  the  engineer  officer  then  in  charge,  to  comply  with  the  act  of 
March  3, 1879,  and  a  report  submitted  January  31, 1880.  The  project 
provided  for  dredging  a  channel  from  the  mouth  of  the  creek  to  Vernon 
Avenue  Bridge  200  feet  wide  and  from  21  to  22  feet  deep  at  low  water, 
reqairing  the  removal  of  145,000  cubic  yards  of  material,  chiefly  mud, 
the  cost  of  which  was  estimated  at  $36,250. 
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Work  under  this  project  was  begun  in  1880,  but  by  the  reason  of 
increased  cost  of  dredging  the  estimated  cost  was  increased  to  $44,050. 

Under  the  act  of  Congress  passed  August  2, 1882,  another  survey 
was  made,  and  a  report  submitted  December  26, 1883.  (Annual  Eeport 
Chief  of  Engineers,  1884,  p.  765,) 

The  new  project  provided  for  carrying  the  improvement  from  the 
"Vernon  Avenue  Bridge  up  to  the  head  of  navigation  in  both  branches 
of  the  creek.    The  estimated  cost  of  executing  this  project  was  $255,569. 

The  appropriations  of  1884  and  1886  were  applied  in  deei)ening  the 
channel  from  the  entrance  to  Vernon  Avenue  Bridge  to  18  feet  mean 
low  water,  and  ^om  Maspeth  avenue  eastward  to  the  head  of  naviga- 
tion 10  feet,  mean  low  water.  The  amount  appropriated  up  to  and 
inclusive  of  act  August  5, 1886,  was  $82,500,  of  which  amount  the  sum 
of  $50,750  has  been  api)lied  from  Vernon  Avenue  Bridge  to  the  East 
Kiver,  and  $31,750  from  Covert  Dock  upstream  to  the  head  of  naviga- 
tion on  both  branches.  These  appropriations  were  made  in  snmll 
amounts  and  at  wide  intervals,  and  the  work  done  by  them  gave  only 
temi)orary  relief.  According  to  these  methods  the  amounts  applicable 
for  improvement  at  the  entrance  were  about  sufficient  to  remove  deposits 
which  had  been  made  during  the  interval,  leaving  no  balance  for 
increasing  the  depth  beyond  20  feet.  The  improvement  could  not,  for 
want  of  funds,  be  extended  to  benefit  the  central  reach  of  the  river 
above  Vernon  Avenue  Bridge,  and  in  the  absence  of  secure  bulkheiuls 
dredging  in  the  upper  branches  was  of  little  avail.  It  would  have  been 
better  had  appropriations  been  made  in  such  a  way  that  the  improve- 
ment above  Vernon  Avenue  Bridge  could  have  been  executed  as  an 
extension  of  the  improvement  below  it.  Then,  as  the  improvement 
advanced  upstream,  the  wharves  along  the  banks  would  have  been 
benefited  progressively  and  in  proportion  to  their  importance. 

A  revised  estimate  for  the  im])rovement  was  made  in  1889  (Annual 
Eeport  Chief  of  Engineers,  1889,  Part  I,  p.  778),  after  the  results 
obtained  by  the  survey  of  Janaaiy,  1889,  had  been  studied,  and  the 
cost  vras  fixed  at  $170,586. 

In  preparing  the  new  project  for  the  improvement  it  was  kept  in 
mind  that  the  draft  of  vessels  going  above  Vernon  Avenue  Bridge, 
where  the  most  important  wharves  are  located,  was  limited  by  the  then 
available  depth  of  water,  and  that  many  vessels  had  to  be  lightered  at 
the  bar  to  facilitate  entrance  at  high  tide,  while  those  going  out  had  to 
complete  thfeir  cargoes  after  they  reached  the  East  Kiver.  It  was  there- 
fore thought  best  to  provide  for  21  feet  from  the  entrance  to  Vernon 
Avenue  Bridge,  18  feet  to  Central  Oil  Works,  15  feet  to  Queens  County 
Oil  W^orks,  12  feet  to  Nichols  Chemical  W^orks,  and  10  feet  to  Metro- 
politan Avenue  Bridge,  on  both  branches. 

The  bed  of  the  creek  below  Vernon  Avenue  Bridge  is  variable  in 
character  below  the  plane  of  18  feet  mean  low  water.  Near  the  bar  it 
is  composed  of  sand,  or  sand  and  clay  mixed;  but  as  the  bridge  is 
approached  it  grows  harder,  like  hardpan,  and  has  large  bowlders 
embedded  in  it.  The  creek  has  a  very  sluggish  current,  and  where 
there  are  no  bulkheads  the  deposits  arising  from  the  sewers  and  from 
the  degradation  of  the  soft  and  unstable  banks  cause  obstructions  to 
navigation,  for  which  annual  dredging  is  the  only  possible  relief. 

Above  Vernon  Avenue  Bridge,  extending  even  to  Metropolitan  ave 
nue,  the  present  head  of  navigation,  the  bed  of  the  stream,  near  the 
plane  of  10  feet  below  mean  low  water,  i&  frequently  found  covered  with 
bowlders,  lying  in  groups,  so  large  as  to  require  resort  to  submaniie 
blasting  before  removal  can  be  effected  by  the  usual  dredging  plant. 
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This  circumstance  tends  to  increase  the  cost  of  improvement  over  origi- 
nal estimates. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $35,000 
for  continuing  the  improvement,  which  was  applied  throughout  the  main 
river,  giving  21  feet  at  the  entrance  and  declining  to  10  feet  at  the  head 
of  navigation.  In  the  "  English  Kills,''  a  northern  branch  of  the  river 
skirting  Laurel  Hill,  a  channel  was  made  700  feet  long,  100  feet  wide, 
and  10  feet  deep,  mean  low  water.  The  contract  was  closed  August  24, 
1891. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $35,000  for 
continuing  the  improvement.  The  work  provided  for  by  this  appro- 
priation was  let  to  contract,  as  stated  in  last  Annual  Report,  and  the 
project  under  it  was  completed  and  work  suspended  March  27,  1893. 

The  following  table  shows  the  location  and  characteristics  of  the 
several  bridges  crossing  Newtown  Creek  : 


Height 

of  bottom 

Width 

chord 

Name  and  location  of  bridge. 

of 

above 

Remarks. 

draw. 

Iff 

Feet. 

Feet. 

Vernon  Avenue  Brid^ 

63 

7.3 

Road  bridge;  double  draw;  iron,  on  wooden  pier; 

opens  by  hand  power. 
Road  bridge;  douoledraw;  wood,  on  wooden  pier; 

BllsBville  Bridge  (Qreenpoint 

58 

8.9 

avenne). 

opens  by  hand  power. 
Road  bridge;  double  draw;  iron,  on  stone  pier; 
opens  by  hand  power. 

Penny  Bridge  (Meeker  ave- 

«5 

9.7 

nue). 

Grand  Street  Bridze      

57 

5.8 

Iron  on  stone  pier;  single  draw  road  bridge ;  opens 

by  hand  power. 
Road  bridge;  double  draw;   iron,  on  stone  pier; 

Metropolitan  Avenue  Bridge 

62 

8.7 

(Metropolitan  avenue  and 

opens  by  hand  power. 

G rand  street  Junction ) . 

WORK  DONE  DURING  THE    FISCAL   YEAR  ENDING  JUNE  30,   1895. 

At  the  opening  of  the  fiscal  year  no  contract  was  in  force. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $20,000 
for  continuing  the  improvement.  The  project  for  the  expenditure  of 
this  appropriation  was  approved  by  the  Chief  of  Engineers  August  30, 
and  on  October  30,  after  advertisement  according  to  law,  a  contract  was 
entered  into  with  Thomas  Potter  for  removing  material  from  the  mouth 
to  Central  Oil  Works,  at  27  cents  per  cubic  yard;  and  from  Queens 
County  Oil  Works  to  Grand  street,  at  24  cents  per  cubic  yard. 

Work  began  under  this  contract  December  17,  1894,  and  was  com- 
pleted April  15, 1895,  during  which  time  there  had  been  removed  the 
following  quantities  of  material : 

Cubic  yards. 

From  month  of  creek  to  Vernon  Avenue  Bridge 10,918 

From  Vernon  Avenue  Bridge  to  Central  Oil  Works 7, 412 

From  Queens  County  Oil  Works  to  Nichols  Chemical  Works 33, 042 

From  Nichols  Chemical  Works  to  Maspeth  avenue 12,802 

From  W^est  Branch  to  Grand  street 8,220 

In  addition  to  the  above,  150  tons  of  bowlders,  that  were  uncovered 
by  the  operations  of  the  dredge,  were  drilled,  blasted,  and  removed  by 
hired  labor,  using  the  U.  S.  engineer  drill  scow  Htidson, 

At  the  close  of  the  fiscal  year,  the  18-foot  channel  from  the  entrance 
to  Vernon  Avenue  Bridge  is  175  feet  wide  at  the  entrance  and  150  feet 
wide  at  and  near  the  bridge,  with  a  21-foot  channel  40  feet  wide  in  the 
center.    The  channel  from  Vernon  Avenue  Bridge  to  Central  Oil  Works 
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is  80  feet  wide  and  16  feet  deep,  mean  low  water^  with  an  18-foot  chan- 
nel 40  feet  wide  through  the  center;  from  Central  Oil  Works  to  Queens 
County  Oil  Works,  100  feet  wide  and  14  feet  deep ;  from  Queens  County 
Oil  Works  to  Nichols  Chemical  Works,  100  teet  wide  and  12  feet  deep;* 
from  Nichols  Chemical  Works  to  Maspeth  avenue,  75  feet  wide  and  10 
feet  deep;  from  Maspeth  avenue  to  Metropolitan  avenue,  on  the  East 
Branch,  100  feet  wide  and  10  feet  deep;  and  on  the  West  Branch, 50 
feet  wide  and  10  feet  deep.  In  the  English  Kills  Branch  the  channel 
is  100  feet  wide  and  8  feet  deep  from  Nichols  Chemical  Works  to  a 
point  700  feet  to' the  eastward; 

The  estimate  of  $58,000,  recommended  for  the  fiscal  year  ending  June 
30, 1897,  will,  if  appropriated,  complete  the  project  of  1883,  and  if  the 
improvement  is  to  be  continued  thereafter  a  new  project  and  estimates 
will  be  required. 

The  first  public  hearing  in  the  matter  of  the  complaint  against  the 
Vernon  Avenue  Bridge  was  held  July  13, 1893.  After  many  postpone- 
ments, granted  at  the  request  of  the  supervisors  who  expressed  them- 
selves anxious  to  replace  the  bridge  by  a  tunnel,  the  last  hearing  was 
held  November  20,  and  the  final  report  to  the  Chief  of  Engineers  was 
submitted  December  14, 1893.  In  the  report  it  was  recommended  that 
the  supervisors  of  Kings  and  Queens  counties,  owning  or  controlling 
the  bridges,  be  required  to  place  and  maintain  the  existing  bridge  in 
good  repair,  and  to  apply  and  maintain  a  modem  motor  attachment  to 
the  draws,  pending  action,  not  later  than  May  1, 1804,  by  the  State  leg- 
islature, expected  to  provide  for  the  construction  of  either  a  tunnel  or 
a  high  bridge  under  or  over  the  site  of  the  existing  bridge.  These  rec- 
ommendations were  approved,  and  an  appropriate  notice  conforming 
thereto  was  served  upon  the  supervisors  bv  direction  of  the  Secretary 
of  War  December  22, 1893. 

An  enabling  act  for  the  construction  of  a  tunnel  at  Vernon  avenue 
crossing  was  passed  by  the  State  legislature  in  May,  1894,  but  was 
vetoed  by  the  governor. 

In  view  of  the  veto,  the  Secretary  of  War,  before  giving  final  judg- 
ment upon  the  matter  of  the  bridge,  directed  that  the  parties  in  inter- 
est should  have  another  and  final  hearing.  The  hearing  was  held 
Wednesday,  June  20,  after  which  final  report  was  submitted  recommend- 
ing that  the  requirements  contained  in  the  original  notice  of  the  Secre- 
tary of  War  served  upon  the  supervisors  December  22, 1893,  be  carried 
out. 

On  the  30th  of  June,  1894,  the  Chief  of  Engineers^  by  direction  of 
the  Secretary  6f  War,  requested  the  supervisors  of  Kings  and  Queens 
counties,  N.  Y.,  by  letter,  to  submit  for  approval  of  the  Secretary  of 
War,  within  thirty  days,  plans  for  reconstructing  the  existing  bridge 
conformable  to  the  requirements  contained  in  the  report  of  the  local 
engineer  dated  June  25, 1894. 

On  the  2r>th  of  July  the  attorney  of  the  board  of  supervisors  asked 
for  an  extension  of  time  for  the  submission  of  plans  for  the  construction 
of  a  new  bridge. 

This  request  was  granted  by  the  Secretary  of  War  August  10,  with 
the  proviso  that  pending  the  preparation  of  the  plans  the  old  bridge 
be  supplied  with  an  electric  motor  for  maneuvering  the  draws. 

A  further  extension  was  granted,  subsequently,  on  the  statement  by 
the  supervisors  that  a  project  was  under  consideration  for  the  con- 
struction of  a  lift  bridge  in  place  of  the  ordinary  swing  bridge. 

On  April  29, 1895,  plans  for  a  lift  bridge,  and  for  a  temporary  bridge 
for  the  accommodation  of  land  travel  during  construction  of  the  lift 
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bridge,  were  submitted  by  the  supervisors  and  received  the  approval 
of  the  Secretary  of  War  May  7, 1895. 

There  are  so  many  interests  involved  in  the  reconstruction  of  this 
bridge  that  it  was  deemed  best,  so  long  as  navigation  did  not  suffer,  to 
allow  the  supervisors  liberal  time  for  the  selection  of  a  suitable  char- 
acter of  bridge  and  for  the  preparation  of  the  necessary  plans. 

This  work  is  in  the  collectiou  district  of  New  York.  Nearest  port  of  entry,  New 
York  City;  nearest  light-house,  Blackwells  Island;  nearest  fort,  Fort  Columbus. 

AMOUNTS  APPROPRIATED. 


Application. 


Dredging  below  Venion  Avenue  Bridge 

Part  applied  above  Vernon  Avenue  Bridge.. 
Below  and  above  Vernon  A  vcnne  Bridge — 
Newtown  Creek  and  Bay 


Date. 


Araonnt. 


Do. 
Do, 
Do. 


Total. 


June  14. 1880 

$10,000 

Aug.  2.1882 

15,000 

July    5,1884 

20.000 

Aug.  5,1886 

87,500 

Aug.  11.1888 

25.000 

Sept.  1.,  1890 
July  18. 1892 

35,000 

35.000 

Aug.  17, 1894 

20.000 

197,500 


Amount  expended  to  June  30.  1895.  inclusive  of  outstanding  liabilities S197, 500 

Money  stateiiienL 

Amount  appropriated  by  act  of  Augiist  17,  1894 $20,000.00 

June  30,  1895,  amount  expended  during  fiscal  year 20, 000. 00 


{Amount  (estimated )  required  for  completion  of  existing  project 58,  000. 00 
Amount  that  can  beproHtably  ezpendedin  fiscal  year  ending  June30, 1897    58, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  octs  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposalB  for  improving  Xewtown  Creek,  Xetc  York,  received  in  reeponee  to 
advertisement  dated  September  10,  1894,  and  opened  October  11,  1894,  by  Second  Lieut, 
JRobert  McGregor,  Corps  of  Engineers. 


No, 


Dredging. 


Kame  of  bidder. 


From  Vernon  ave- 
nue to  the  East 
River,  22.000  cu- 
bic yards. 


Per 
cubic 
yanl. 


1 

Morris    A    Cavings 

Dredging  Co 

$0.35 

2 

Jno.  K.  StuTveeant 

.35 

3 

The  International 

Contracting  Co 

.55 

4 

Eli^jah  Brainard 

.30 

5 

The  W.  B.   Beard 

Dredging  Co 

.31 

6 

Thomas  Potter 

.27 

7 

J.  H.  Fenner 

.37 

Amount. 


$7. 700. 00 
7. 700. 00 

12, 100. 00 
6,600.00 

6,820.00 
5,940.00 
8,140.00 


From  Vernon  ave- 
nue  t4>  Central 
Oil  Works.  16,000 
cubic  yards. 

Per 
cubic 
yard. 

Amount. 

$0.35 
.25 

$5,600.00 
4,000.00 

.55 
.31 

8,800.00 
4.960.00 

.30 
.27 
.84 

4.800.00 
4,320.00 
13.440.00 

From     Queens  i 
County     Oil , 
Works  to  Nich- 
ols  Chomical'l 
Dock,  30,000  cu- 
bic yards. 


Total 


Per 
cubic 
yard. 


Amount. 


$9.22  '    $7,920.00  ' 
.25  ,      9,000.00 


.50  I 
.29 


.25  ' 
.24  I 


18.000.00  I 
10,440.00  I 
I 
9,000.00 
8,640.00 
13,630.00 


$21,220.00 
20,700.00 

38,900.00 
22,000.00 

20. 620. 00 

*  18, 900. 00 

35,260.00 


'  Lowest  bid  in  the  aggregate. 
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COMMERCIAL  BTATISTIC8. 


The  commercial  statistics  for  the  fiscal  year  ending  Jane  30,  1890,  have  remaioHi 
practically  unchanged,  and  are  therefore  herein  repeated. 

Imports  and  exports. 


Articles. 


Lumber feefc.B.M. 

Coal tons. 

,..,  5  cases... 

^*" {gallons. 

Kesiduum do. . . 

<i  rain bushels . 

liriok- 


Liiiif  and  cement barrels. 

SKiue  Hud  saod tons . 

Chalk do. 


Tin.  lead,  iron, and  st«'el do.. 

<  >il  of  vitriol pounds . 

J  ute  bem)>.  raanila,  etc tons . 

Knijity  barrels  and  cases 

Niiphtha gallons. 

C'audlesand  wax pounds. 

Se]Nirated  acid gallons. 

M  isccUaneous tons . 


Total. 


Amount. 
Imported.       Exported. 


263.040.852 
440.410 


10.949,255 

20.003,200 

140,000 

125,000.000 

260,000 

105,000 

20,000 

9.776 

20,457»437 

200.000 

577.058 


21,000.000 


Value. 


2,937,273 

29, 252, 557 

1.378,148 


500 


1.036 

6.464,226 

11,765.064 

1,035,695 

24,075 


$5,938»i« 
1.85:", 
2,9i.t  . 

3.  Oil-  ■-. 
62-;.  *  • 
14>'  - 
6!"."  •■  ' 

IJJT.   ' 

w  M 
2.m)   ■» 

4t>i 

381  i-^ 


19' 
2,2:»: 


22,045.Tt^ 


Vessels  arriving  and  departing. 


Class. 


Steamers — 

8hins 

Barks 

Brigs 

Schooners... 

Lighters 

Barges 

Canal  boats . 

Total. 


K  umber. 

TODHt^ 

12 

15  it 

26 

31  Ci^ 

125 

8-  •» 

13 

10  4  • 

2,226 

i.i:-" 

1,022 
2,782 
3,068 


9.274 


'  324.W 


There  were  built  on  Newton  Creek  23  new  vessels,  7, 200  tons  capacity,  and  valued 
at  $265,000. 


£8. 

IMPROVEMENT  OF  BUTTERMILK  CHANNEL,  NEW  YORK  HARBOR. 

Buttermilk  Ghannel  is  the  name  given  to  the  channel  which  sepa 
rates  Governors  Island  at  the  mouth  of  the  East  Eiver,  New  York  Har 
bor,  from  the  city  of  Brooklyn. 

The  channel  on  the  northwest  side  of  Governors  Island,  which  sep 
arates  it  from  the  lower  end  of  the  city  of  New  York,  is  the  wider  and 
deeper  of  the  two,  and  is  the  one  most  used  by  vessels  passing  betwee'- 
the  East  River  and  other  parts  of  New  York  Harbor. 

Buttermilk  Channel  was  formerly  obstructed  by  three  shoals: 

(1)  A  shoal  lying  above  and  northeast  of  Governors  Island,  project 
ing  into  Buttermilk  Channel  and  extending  over  to  the  main  channel 
on  the  other  side,  which  originally  had  a  least  depth  over  it  of  9J  feet 
at  mean  low  water. 

(2)  A  shoal  putting  out  from  Red  Hook  Point  on  the  Brooklyn  skle 
and  extending  up  the  eastern  side  of  the  channel  to  the  entrance  to  tbe 
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Atlantic  Basin,  with  a  least  depth  on  it  of  about  6  feet  at  mean  low 
water  and  an  average  depth  of  from  10  feet  to  12  feet  mean  low  water. 

(3)  A  shoal  putting- out  from  the  southern  side  of  Governors  Island 
and  extending  toward  the  Bed  Hook  Point  Shoal,  which  is  partly  dry 
at  mean  low  water. 

Between  the  first-mentioned  shoal  and  Governors  Island  there  was 
formerly  a  narrow  channel  with  30  feet  of  water  in  it,  and  between  this 
shoal  and  the  Brooklyn  shore  a  channel  of  the  same  depth,  also  orijji- 
nally  narrow. 

The  line  of  docks  and  wharves  from  the  Brooklyn  Bridge  down  to 
the  mouth  of  the  Atlantic  Basin  on  the  Brooklyn  side  is  one  of  the 
most  important  in  the  New  York  Harbor,  and  this  part  of  the  river, 
extending  from  the  Brooklyn  Bridge  to  Governors  Island,  was  formerly 
regarded  by  i)ilots  and  masters  of  vessels  as  one  of  the  most  difficult 
places  in  New  York  waters  to  carry  a  vessel  through  safely  on  account 
ot  this  shoal,  the  rapid  current,  and  the  enormous  traffic  passing  not 
only  up  and  down,  but  across  the  stream. 

Tows,  tugs,  small  steamers,  and  small  craft  generally,  in  passing  up 
and  down  this  part  of  the  East  Kiver,  keep  to  the  New  York  side,  tor- 
cing  the  larger  class  of  Sound  steamers,  ocean  steamers,  and  sea  going 
ships  in  tow  of  tugs  to  keep  over  toward  the  Brooklyn  shore,  and  if,  as 
was  often  the  case,  these  vessels  were  obliged  to  stop  in  ordei*  to  avoid 
collisions  with  ferryboats,  sloops,  and  canal-boat  tows,  they  were  liable 
to  drift  upon  this  shoal. 

Upon  the  statement  of  these  difficulties,  made  by  shipping  merchants 
and  others  whose  business  lay  along  the  Brooklyn  wharves  between 
Wall  Street  Ferry  and  the  Atlantic  Basin,  a  survey  of  this  shoal  was 
ordered  in  1872,  and  a  project  for  its  improvement  was  adopted  in  1880. 

The  appropriations  made  by  the  several  river  and  harbor  acts  from 
June  4,  1880,  to  August  11,  1888,  both  inclusive,  have  been  so  applied 
as  to  complete  the  removal  of  this  shoal  to  a  depth  of  26  feet,  mean  low 
water,  at  an  estimated  cost  of  $340,000. 

The  contract  for  final  work  was  closed  July  3, 1891. 

The  riv^r  and  harbor  act  of  September  19,  1890,  made  provision  for 
the  survey  of  Bed  Hook  Shoal,  lying  at  the  southern  entrance  to  tlie 
Buttermilk  Channel,  ^'opposite  the  southeast  side  of  Governor's 
Island,"  and  the  rei)ort  thereon,' dated  October  17,  1890,  states  that  the 
shoal  contains  1,484,048  cubic  yards  of  material,  scow  measurement. 
The  estimated  cost  of  removal  was  $529,000. 

During  the  fiscal  year  ending  Jane  30,  1894,  345,000  cubic  yards  of 
material  were  removed  by  contract  from  the  northern  end  of  the  shoal, 
covering  a  width  of  440  feet.  The  depth  gained  overtjais  distance  was 
26  feet  at  mean  low  water,  and  at  the  close  of  this  work  the  buoy  mark- 
ing the  edge  of  the  deep-water  channel  was  moved  back  440  feet  toward 
the  Brooklyn  shore. 

When  the  shoal  is  entirely  removed  Buttermilk  Channel,  south  and 
west  of  the  entrance  to  Atlantic  Basin,  will  be  1,000  feet  wide,  and  the 
set  of  the  currents  will  be  so  direct  along  the  southern  margin  of  Gov- 
ernors Island  that  the  imi)roved  depth  of  20  feet  will  be  maintained  in 
the  channel  with  reasonable  certainty  without  requiring  the  construc- 
tion of  an  artificial  bank  upon  that  island  or  upon  the  shoal  extending 
from  it  to  the  southwestward. 

WORK  DONE   DT'RING   THE  FISCAL   YEAR  ENDING  JUNE  30,  1895. 

At  the  opening  of  the  fiscal  year  no  contract  was  in  force. 
The  river  and  harbor  act  of  August  17, 1894,  appropriated  $50,000  for 
continuing  improvement.  ..^.^.^^^  ^^  GoOglc 
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^  After  advertisement  according  to  law  a  contract  was  made  with  Kit 
tenhouse  R.  Moore,  dated  November  8, 1894,  for  dredging  170,000  cubi 
yards  of  material  at  25  cents  per  cubic  yard. 

Work  under  this  contract  was  begun  May  8, 1895,  and  at  the  close  o^ 
the  fiscal  year  52,602  cubic  yards  of  material  had  been  removed,  and  tlr 
channel  had  been  widened  80  feet,  measured  southward  from  the  nortber. 
margin  of  the  shoal. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  W\ 
inclusive  of  outstanding  liabilities,  was  $13,968.34, 

An  ap})ropriation  of  $200,000  is  recommended  for  continuing  this  in 
provement,  which  is  required  to  facilitate  navigation  through  Batki 
milk  Channel,  now  obstructed  by  the  Red  Hook  Shoal. 

This  work  is  in  the  coUection  district  of  New  York.  The  nearest  port  of  entr;.  < 
New  York  City,  and  the  nearest  work  of  defense  is  Fort  Colambns,  New  York  Bart>o* 
The  nearest  light-house  is  Robbins  Reef. 

AMOUNTS  APPROPRIATED. 
Application.  Date.        Aibi<ii£ 


Dredging Jane  4,1880  *& 

Do '  Mar.  4.1881  & 

Do ^ Aug.  2,1882  u 

Do Jnly  5,1884  It 

Do Aug.  5.1886 


Do. 
Do. 
Do. 


Aug.  II,  1888 
July  13, 1892 
Aug.  17. 18W 


Total 4*:: 

Received  from  other  sources 


It' 
1,1 

5i 


Total 49t 


Amount  exi>ended  to  June  30, 1895,  inclusive  of  outstanding  liabilities |459. ^I  «- 

Money  statement. 

July  1, 1894, balance  unexpended |93fi.< 

Amount  appropriated  by  act  of  August  17, 1894 50,KKl' 


June  30, 1895,  amount  expended  during  fiscal  year 4, 171. ^ 


July  1, 1895,  balance  unexpended 46,765.- 

July  1, 1895,  outstanding  liabilities $9,796.53 

J  uly  1, 1895,  amount  covered  by  uncompleted  contracts 29, 349. 50 

39,  m'' 


July  1, 1895,  balance  available 7,619 

(Amount  (estimated)  recjuired  for  completion  of  existing  project 354,  OOO 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  J  une  30, 1897  200  Oil'. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  aondry  civil  act  of  March  3;  1893. 
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Abstract  of  proposals  for  improving  Butlermilk  Channel^  Netc  York^  received  in  response 
to  advertisement  dated  Septeiuhcr  10,  1894,  and  opened  October  11, 1894,  by  Second  Lieut. 
Bohert  McGregor,  Corps  of  Engineers. 


No. 


1  I  The  IntematiOBAl  Contmctiiiff  Ck>.. 

2  I  Atlantic  Dredging  Co 

3  Jno.  Stuyvesant 

4  \  W.H.  Beard  Dredging  Co 

5  I  Morris  &.  CumingB  Dredging  Co.... 
0  I  RittenhousoK. Moore* 


Dred^ng  of  ma- 
terial from 
Red  Hook  Shoal. 
170.000  cabio  yardH. 


Per 
cnbic 
yard. 


Amount. 


CenU. 

32       $54, 400. 00 


32  , 
32  I 
32,''c 
82i 


54,400.00 
54,400.00 
55,420.00 
55,037.50 
42,500.00 


*  Loweat  bid. 


COMMBRCIAI.  STATISTICS. 

The  commercial  statistics  for  the  fiscal  year  ending  Jane  30,  1890,  have  remained 
practically  unchanged,  and  are  therefore  herein  repeated. 

The  commerce  of  Buttermilk  Channel  is  so  intimately  connected  with  that  of  New 
York  Harbor  that  it  is  impracticable  to  determine  the  amount  and  value. 

The  number  and  tonnage  of  vessels  loading  and  unloading  at  the  Brooklyn  wharves 
immediately  fronting  on  Buttermilk  Channel  daring  the  fiscal  vear  ending  June  30, 
1890,  as  shown  by  the  Maritime  Register,  is  as  follows: 


Vessels  arriving  and  departing. 

Class. 

Number. 

Tounagt*. 

Stf^amers 

1,047 
253 

1,632 
312 
714 

1,430.192 
389,990 

Ships 

Barks 

783,360 

Brigs       

09,000 

Schooners ....- - - - 

214, 200 

Total. 


3, 958       2, 917, 848 


This  does  not  include  the  numerous  lighters  and  canal  boats,  of  which  no  record  is 
kept. 


E  9. 

IMPROVEMENT  OF   GOWANUS    BAY,   NEW    YORK    HARBOR— RED    HOOK, 
GO  WAN  US  CREEK,  AND  BAY  RIDGE  CHANNELS. 

Gowanus  Bay  is  a  part  of  New  York  Harbor,  lying  at  the  mouth  of 
Gowanus  Qreek,  in  the  southwestern  part  of  the  city  of  Brooklyn.  The 
depth  of  water  in  the  channel  was  formerly  7  to  12  feet  at  mean  low 
water,  which  was  wholly  insufficient  for  the  passage  of  the  vessels 
employed  in  the  commerce  of  the  district.  A  survey  of  Gowanus  Bay 
and  Creek  was  made  in  1880,  and  a  project  for  their  improvement  was 
submitted  in  January,  1881. 

This  project  provided  for  dredging  a  channel  on  the  north  side  between 
the  pier  lines  established  by  the  commissioners  appointed  by  the  State 
of  New  York  in  1875,  beginning  at  the  bay  and  extending  up  the  creek 
to  Hamilton  Avenue  Bridge,  18  feet  at  mean  low  water  and  200  feet 
wide,  except  for  the  upper  few  hundred  feet  near  the  bridge,  where  the 
width  was  to  be  gradually  reduced  from  200  feet  to  100  feet. 
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The  total  length  of  the  proposed  channel  was  about  9,000  feet,  and 
the  total  estimated  cost  of  improvement  was  $182,500.   " 

The  plan  actually  followed  in  carrying  out  the  project  included  the 
improvement  of  .Gowanua  Creek  from  Hamilton  avenue  westward  to 
southwest  corner  of  the  Erie  Basin;  thence  northward  along  the  west 
side  of  Erie  Basin  along  Red  Hook  Channel  and  southerly  across  the  bay 
to  the  south  side  along  the  Bay  Ridge  Channel.  Both  of  the  latter 
channels  were  to  be  200  feet  wide  and  18  feet  deep,  mean  low  water. 

The  estimated  cost  of  this  enlarged  project  was  $192,564. 

Under  appropriations  of  1881, 1882,  and  1883  the  proposed  Red  Hook 
branch  of  the  channel  was  dredged  100  feet  wide  for  a  length  of  2,000 
feet,  measured  from  Red  Hook;  and  the  southern  channel,  running 
toward  Bay  Ridge,  was  begun  at  the  southern  end  and  carried  north- 
ward for  a  distance  of  1,900  feet,  to  near  Forty-third  street,  with 
depths  varying  from  21  to  17  feet,  except  for  a  few  hundred  feet  at  the 
upper  end  on  the  eastern  side,  where  the  last  cut  was  left  unfinished. 

The  sum  of  $7,500  was  appropriated  by  the  act  of  August  5, 1886,  and 
was  applied  toward  the  improvement  of  Red  Hook  and  Gowanus  Creek 
Channel,  which,  at  the  close  of  the  contract  for  dredging,  March  12, 
1887,  was  1:00  feet  wide  and  18  feet  deep  from  the  entrance  to  the  foot 
of  Court  street,  Brooklyn,  and  thence  40  feet  wide  and  15  feet  deep  to 
Sigourney  street. 

A  sketch  of  the  work,  June  30,  1885,  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  that  year.  Part  1,  page  672. 

Under  the  estimates  of  $192,564.90  only  $72,500  had  been  appropri- 
ated to  June  30,  1887. 

In  the  Annual  Report  for  1888,  page  615,  the  local  oflEicer  stated  that 
the  dimensions  previously  adopted  for  the  two  channels  were  too  small 
in  view  of  the  great  increase  in  length  and  draft  which  had  taken  place 
lately  in  the  construction  of  sea-going  vessels,  especially  steamers,  and 
recommended  that  the  depth  of  these  channels  be  increased  to  21  feet 
mean  low  water,  and  their  width  to  400  feet,  while  to  facilitate  the 
handling  of  vessels  in  the  contracted  space  near  the  mouth  of  Gowanus 
Creek  and  to  enable  those  drawing  21  feet  of  water  to  pass  directly 
from  the  Bay  Ridge  Channel  at  Fortieth  street  to  the  Red  Hook  Chan- 
nel at  the  southwestern  entrance  to  Erie  Basin,  without  requiring  them 
to  go  to  the  junction  of  the  channels  at  Twenty-eighth  street,  it  was 
further  recommended  that  the  triangular  shoal  area  separating  the  two 
channels  at  the  entrance  be  deepened  to  21  feet  mean  low  water. 

It  was  estimated  that  these  changes  would  involve  the  removal  of 
1,345,000  cubic  yards  of  material,  measured  in  place  at  the  cost  of 
$600,000,  as  follows: 

Red  Hook  Channel,  170,000  cubic  yards,  at  40  cents $68, 000 

GowunuB  Creek  Channel: 

From  Henry  street  to  Hamilton  Avenue  Bridge,  350,000  cubic 

yard-s,  at'40  cents $140/000 

Triangular  area  at  mouth,  300,000  cubic  yards,  at  40  cents. ..     120,000 

260,000 

Bay  Kidge  Channel,  525,000  cubic  yards,  at  40  cents 210.000 

Contingencies 62,000 

Total 600.000 

The  river  and  harbor  act  of  August  11, 1888,  making  appropriations 
for  continuing  the  improvement,  roads  as  follows: 

Continuing  the  improvement  by  dredging  to  21  feet  mean  low  water,  and  widening 
the  channel  to  toO  feet  on  the  northerly  side  from  the  foot  of  Percival  street  along 
the  wharves  to  the  23-foot  curve  opposite  the  entrance  to  £rie  Basin,  $60,000. 
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This  provided  for  the  commencement  of  the  first  and  second  parts  of 
the  project  recommended  in  1888.  The  required  width  of  400  feet  at 
the  entrance  could  not  be  obtained  in  Gowanus  Creek  without  interfer- 
ing with  the  vested  rights  of  property  on  the  west  side  to  such  a  degree 
as  to  practically  prohibit  the  execution  of  the  project.  The  project 
which  was  accordingly  adopted  for  tlie  application  of  the  appropriation 
provided  that  the  channel  to  be  ultimately  dredged  should  be  400  feet 
wide  from  the  entrance  to  the  eastern  end  of  the  Erie  Basin,  and  thence 
250  feet  wide  to  the  foot  of  Percival  street,  where  provision  would  be 
made  again  for  widening  the  channel  by  dredging  out  the  three  triangu- 
lar spaces  or  slips  on  the  north  side  immediately  below  that  street. 

Operations  under  the  contract  of  February  27,  1889,  for  the  removal 
of  300,000  cubic  yards  of  material  from  Ked  Hook  and  Gowanus  Creek 
channels,  extending  from  the  entrance  near  the  western  entrance  to 
Erie  Basin  to  Percival  street,  were  completed  February  26, 1891,  and 
the  channel  was  then  throughout  100  feet  wide  and  21  feet  deep,  mean 
low  water. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $00,000 
for  improving  the  channel  at  Gowanus  Bay,  New  York,  to  be  applied 
on  the  northerly  side  (Bed  Hook  and  Gowanus  Creek  channels)  from 
the  foot  of  Percival  street  along  the  wharves  to  the  23-foot  curve 
opposite  the  entrance  to  the  Erie  Basin. 

The  contract  for  this  work,  dated  January  8, 1891,  was  completed 
April  30, 1892.  The  channel  was  then  230  feet  wide  from  entrance  to 
Twenty-eighth  street,  and  150  feet  wide  thence  to  Percival  street. 

The  same  act  appropriated  $100,000  for  a  channel  400  feet  wide  and 
21  feet  deep  on  the  south  shore  (Bay  Eidge  Channel)  from  Twenty- 
eighth  street  south  along  that  shore  to  the  21-foot  curve  near  Bay  Bidge. 

The  contract  for  this  work,  dated  January  8,  1891,  was  completed 
June  18, 1892.  The  channel  was  then  120  feet  wide  from  Twenty-eighth 
street  to  Thirty-ninth  street,  and  90  feet  wide  thence  to  Sixtieth  street. 

The  adopted  project  at  this  date  for  the  improvement  of  Gowanus 
Bay  therefore  contemplated  a  channel  on  the  north  and  south  sides  of 
the  bay,  each  400  feet  wide  and  21  feet  deep  at  mean  low  water,  and  the 
removal  also  to  the  depth  of  21  feet  of  the  triangular  shoal  at  the 
entrance  to  the  bay  embraced  between  the  two  channels. 

The  river  and  harbor  act  dated  July  13, 1892,  made  an  appropriation 
for  continuing  the  improvement  of  Gowanus  Bay  channels  of  $100,000, 
<<  for  distribution  by  allotment  between  the  Red  Hook  and  Gowanus 
Creek  channels,  at  the  discretion  of  the  Secretary  of  War."  The  allot- 
ment, as  made  by  the  Secretary  of  War,  was  $58,000  for  the  former  and 
$42,000  for  the  latter. 

The  same  act  appropriated  $98,600,  for  completing  the  improvement 
of  Bay  Kidge  Channel. 

Harbor  lines  were  established  by  the  Secretary  of  War  March  4, 
1890,  on  both  shores  of  Gowanus  Bay. 

To  remove  any  misapprehension  as  to  their  exact  location  on  the 
north  sharej  it  seems  best  to  repeat  that  the  pierhead  and  bulkhead 
lines  so  established  are  coincident  throughout  from  the  foot  of  Ferris 
street  to  Hamilton  avenue,  South  Brooklyn.  They  lie  exterior  to  the 
Erie  Basin  and  follow  to  the  foot  of  Court  street,  the  exterior  sea-wall 
line  established  by  chapter  298,  Laws  of  the  State  of  'Sew  York,  1875, 
and  thence  to  Hamilton  avenue  follow  the  bulkhead  line  established  by 
chapter  763,  Laws  of  New  York,  1857. 

In  regard  to  the  harbor  lines  for  the  south  shore  of  Gowanus  Bay 

(along  the  Bay  Eidge  Channel)  adoi)ted  by  the  Secretary  of  War 

BNG96 60  rooaI(> 

Digitized  by  VjOOv  IC 


946         REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY 

March  4, 1890,  attention  is  invited  to  the  fact  that  "the  piers  between 
the  adopted  pier  aud  bulkhead  lines  may  be  filled  with  solid  material 
when  an  equal  tidal  prism  is  provided  in  compensation  therefor  behind 
the  authorized  bulkhead  lines  and  a(\jacent  to  said  piers.''  (Annaal 
R<*port  Chief  of  Engineers,  1890,  p.  815.) 

At  the  close  of  the  fiscal  year  ending  June  30, 1894,  the  Red  Hook 
Channel  was  350  feet  wide  and  21  feet  deep,  mean  low  water;  the 
Gowanus  Creek  Channel  was  185  to  215  feet  wide  and  21  feet  deep,  mean 
low  water,  and  the  Bay  Ridge  Channel  was  375  feet  wide  and  21  feet 
deep,  mean  low  water,  from  Twenty-eighth  street  south  to  Forty-second 
street,  South  Brooklyn. 

WORK  DONE  DUBING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895. 

General  improvement^  Bed  Hook  and  Oowantis  Greek  channels. — At  the 
opening  of  the  fiscal  year  there  was  in  force  the  contract  with  The 
International  Contracting  Company,  dated  January  6, 1893,  for  remov- 
ing 645,000  cubic  yards  of  material  from  Red  Hook  and  Gowanus  Greek 
channels,  at  13.7  cents  per  cubic  yard. 

Operations  under  this  contract  were  completed  November  7,  1894. 
The  quantity  of  material  removed  during  the  fiscal  year  was  203,794 
cubic  yards,  aud  the  total  amount  removed  was  649,395  cubic  yards. 
At  the  close  of  the  contract  the  Gowanus  Creek  Channel  had  been 
dredged  to  a  depth  of  21  feet,  mean  low  water,  between  the  harbor  lines 
on  both  sides  of  the  creek  to  the  foot  of  Percival  street,  and  Red  Ilook 
Channel  had  been  dredged  to  the  full  projected  width  of  400  feet  and 
depth  of  21  feet,  mean  low  water. 

Bay  Bidge  Channel. — At  the  opening  of  the  fiscal  year  an  open-market 
agreement  was  in  force  with  James  D.  Leary,  authorized  by  the  Secre- 
tary of  War  June  29,  1893,  for  removing  640,000  cubic  yards  from  Bay 
Ridge  Channel,  at  13f  cents  per  cubic  yard. 

Work  under  this  agreement  was  completed  July  31, 1895.  The  quan- 
tity of  material  removed  during  the  fiscal  year  was  121,205  cubic  yards, 
and  the  total  amount  removed  was  641,014  cubic  yards.  At  the  close 
of  the  contract  Bay  Ridge  Channel  had  been  dredged  to  the  full  pro- 
jected width  of  400  feet  and  depth  of  21  feet,  mean  low  water. 

The  river  and  harbor  act  of  August  17, 1894,  making  appropriation 
for  continuing  the  improvement,  reads  as  follows: 

Improving  Bay  Ridge  and  Red  Hook  channels,  New  York  Harbor,  New  York :  Con- 
tinning  improvement  of  Bay  Ridge  Channel  by  dredging  oat  and  opening  the  same 
from  a  point  at  its  junction  with  the  Gowanus  Creek  Channel  (near  Twenty -eighth 
street),  southerly  therefrom  along  aud  in  trout  of  (luwanu!)  Pay  and  Bay  Ridge  to  a 
point  where  the  said  Bay  Ridge  Channel,  so  to  be  opened,  cucounters  a  twenty-aix> 
foot  contour  or  depth  of  water,  so  that  the  channel,  so  to  be  opened,  shall  be  of  a 
uniform  depth  of  twenty-six  feet  and  a  width  of  eight  hundred  feet  at  low  water, 
and  continuing  improvement  of  Red  Hook  Channel  from  its  junction  with  the  J^y 
Ridge  Channel  to  its  connection  with  the  Buttermilk  Channel,  to  obtain  a  depth  of 
twenty-six  feet  at  mean  low  water  and  a  width  of  four  hundred  feet,  one  hundred 
and  fifty  thousand  dollars:  Provided^  That  the  Secretary  of  War  may,  in  his  discre- 
tion, expend  twenty  thousand  dollars  of  said  appropriation  in  improving  Gowanns 
Creek  Channel  under  the  project  to  obtain  twenty -one  feet  depth  of  water. 

The  effect  of  this  legislation  is  to  enlarge  the  project  for  the  improve- 
ment of  Gowanus  Bay  and  approaches  so  as  to  give  the  Bay  Ridge 
Channel  a  width  of  800  feet  and  depth  of  26  feet  at  mean  low  water; 
the  Ked  Hook  Channel  a  width  of  400  feet  and  depth  of  26  feet  at  mean 
low  water,  and  the  Gowanus  Creek  Channel  a  width  of  250  feet  aud  a 
depth  of  21  feet  at  mean  low  water. 

The  total  estimated  cost  of  the  enlarged  project,  exclusive  of  the 
appropriation  contained  in  the  act  of  August  17, 1894,  is  $483,300. 
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As  the  full  projected  depth  of  21  feet  at  mean  low  water  had  been 
gained.in  Gowanus  Creek  Channel  by  the  application  of  the  allotment 
from  the  appropriation  made  by  act  of  July  13, 1892,  no  part  of  the  sum 
appropriated  by  act  of  August  17,  1894,  was  required  for  further 
improvement  of  that  channel. 

The  Gowanus  Creek  Channel  is  an  interior  one,  upon  which  the  main 
wharves  in  South  Brooklyn  are  located,  and  connects  directly  with 
Upper  New  York  Harbor  by  the  Red  Hook  Channel,  and  with  Lower 
New  York  Harbor  by  the  Bay  Eidge  Channel. 

After  advertisement  according  to  law,  a  contract  was  made  with  The 
W.  H.  Beard  Dredging  Company,  dated  November  12, 1894,  for  remov- 
ing 600,000  cubic  yards  of  material  from  Bay  Eidge  Channel  and  300,000 
cubic  yards  of  material  from  Eed  Hook  Channel,  at  15  cents  per  cubic 
yard. 

Operations  under  this  contract  were  begun  on  Bay  Eidge  Channel 
November  27,  and  on  Eed  Hook  Channel  December  17.  On  December 
31  all  dredges  were  withdrawn  on  account  of  severe  winter  weather. 
Work  was  resumed  on  Bay  Eidge  Channel  March  4,  and  on  Eed  Hook 
Channel  on  March  7.  The  quantity  of  material  removed  under  this  con- 
tract during  the  fiscal  year  was  209,060  cubic  yards  from  Bay  Eidge 
Channel  and  132,947  cubic  yards  from  Eed  Hook  Channel. 

At  the  close  of  the  fiscal  year  the  Bay  Eidge  Channel  was  40  feet 
wide  and  26  feet  deep,  mean  low  water,  and  the  Eed  Hook  Channel  was 
120  feet  wide  and  26  feet  deep,  mean  low  water. 

The  Bum  of  $125,000  is  recommended  for  the  fiscal  year  ending  June 
30, 1897,  for  application  in  continuing  the  enlarged  project  for  improve- 
ment. 

GowanuB  Bay  is  in  the  collection  district  of  New  York.  Nearest  light,  Robbins 
Reef.     Nearest  work  of  defense,  the  fort  on  Governors  Island,  1  mile  to  the  northward. 


AMOUNTS  APPROPRIATED. 

I 


Application. 

Dftte. 

Dredtrinir 

Mar     3  188t 

i£  *;::::::::::::::::;::;:::::::::::::;::::.::::::::::::::::::::::::::::: 

Aug.  2.1882 
Jiilv    5  1884 

Do .... 

Do : 

Aug.  5,1886 
Aug.  11. 1888 
Sept.  19, 1890 
July  13, 1892 
Aug.  17, 1894 

Do 

Do --            -        

Do 

Do 

Total . 


Amount. 


140.000 
21),  000 
5.000 
7.500 
60.UOO 
16(>,  000 
198.UU0 
150, 000 


641,100 


Amount  expended  to  June  30, 1895,  inolusiye  of  outstanding  liabilities  ..$542^  065. 38 

Money  statement 

July  1,  1894,  balance  unexpended $87, 903. 57 

Amount  appropriated  by  act  of  August  17, 1894 150,000.00 

236, 903. 57 
June  30,  1895,  amount  expended  during  fiscal  year 121, 018. 82 

July  1,  1895,  balance  unexpended 116,884.75 

July  1,  1895,  outstanding  liabilities $17,850.13 

July  1, 1895,  amount  covered  by  uncompleted  contracts 83, 701. 65 

101,551.78 

July  1, 1895,  balance  available 15,332.97 

{Amount  (estimated)  required  for  completion  of  existing  project 483, 300. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  125, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893.  ([IoOqIc 


948         REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

REPORT  OP  LIEUT.  COL.   O.  L.  GILLESPIE,  CORPS  OP  ENCHNEEB5. 
[Printed  in  Senate  Ex.  Doo.  No.  43,  Fifty -third  CongreM,  tiurd  uukMi.] 

Engineer  Office,  United  States  Armt, 

New  York,  N.  T.,  January  16,  ISVj. 
General:  Referring  to  the  appropriation  for  improving  Bay  Kil- 
and  Red  Hook  channels,  Gowanas  Bay,  New  York,  contained  in  ti 
river  and  harbor  act  of  August  17, 1894, 1  have  the  honor  to  report  thj 
the  amount  of  money  necessary  to  be  appropriated,  in  addition  to  tb/ 
now  available,  to  complete  the  Bay  Ridge  Channel  to  a  depth  of  :'■ 
feet,  mean  low- water,  and  width  of  800  feet,  and  the  Red  Hook  Cbi 
nel  to  a  depth  of  26  feet,  mean  low- water,  and  width  of  400  feet,  :^ 
shown  by  the  following  table,  viz : 

Bay  Ridffe  Channel 1.9^/^ 

Red  Hook  Channel 411  •■ 

Total 2,3!CJI' 

The  total  cost  of  removal,  at  the  existing  contract  price  of  15  ct^cts 
per  cubic  yard,  allowing  10  per  cent  for  contingencies,  will  be  $394,&49.> 

In  order  that  shipping  may  conveniently  pass  from  one  chanDel  :< 
the  other  without  going  into  Gowanus  Creek,  the  foregoing  impr«>vt 
ment  should  be  extendi  to  include  the  removal,  to  the  same  depth, «! 
th<^  triangular  area  at  the  junction  of  the  channels  in  Gowanus  Bay. 

The  total  estimate  of  cost  of  improvement  under  this  condition  will  \^ 

Cubic}  ST-' 

Bay  Ridge  Channel 1,985.^: 

Red  Hook  Channel 411" 

Triangular  area  at  junction 537,  ^« 

Total 2.9^.1U 

The  aggregate  cost  of  removal,  at  15  cents  per  cubic  yard,  and  10  [tt 
cent  for  contingencies,  will  be  $483,303. 

Very  respectfully,  your  obedient  seryant, 

G.  L.  Gillbspie, 
Lieut.  Col.,  Corps  of  Enginem. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8,  A. 


AhBtract  of  propoaaU  far  improving  channel  in  Gowanus  Bay,  Xow  Tark,  reeeif^  ^ 
response  to  advertisement  dated  September  £4, 1894,  and  opened  October  SO,  1S94,  i; 
Lieut,  Col,  G.  L,  Gillespie,  Corps  of  Engineers, 


No. 

Name  of  bidder. 

l>redginpofr» 
torialfromf- 
nel  in  Gow*:'.- 

Bay.yewVorL 
MO^OOO  eab^ 

Per 

cable 
yard. 

AAfQB' 

1 

Morris  Sc  Cnmincra  Dredirins  Co 

OenU. 
16 

124^* 

?! 

TheW.H.BeartTDredgmgCo.* 

\& 

s 

Atlan tic  Dredging  Co 

w 

*  Lowest  tad. 

Digitized  by  V^jOC 

)Qle 

APPENDIX   E — ^REPORT  OP   LIEUT.  COL.  GILLESPIE. 


949 


COMMERCIAL  STATISTICS. 

The  commercial  statistics  for  the  fiscal  year  ending  June  30,  1890,  have  remained 
practically  unchanged  and  are  therefore  herein  repeated. 

[For  the  year  ending  December  31, 1889.] 

Beceipts  and  ahipments. 


Articles. 


Coal tone. 

Brick number. 

Lumber feet,  B.  M. 

Lime,  etc barrels. 

Grain bushels 

Ice tons. 

Roofing  tar barrels. 

Building  stone,  etc 

Miscellaneoas 


Total. 


Quantity.         Value. 


687.000 

202,000,000 

147. 000. 000 

460,000 

2.  750. 000 

230,000 

75.000 


$2,748,000 

1,414.000 

2,940.000 

600. 000 

1. 10 »  000 

805.  000 

225.000 

647,000 

2,500,000 


13, 069, 000 


Vesaeh  arriving  and  departing  below  Hamilton  Avenue  Bridge. 


Class. 


Number.    Tonnage. 


Steamers... 

Ships 

Barks 

Brigs 

Schooners.. 

Total 


"I 


489  I 
56 
281 


890  I 


33, 211 

105, 741 

441,614 

17.627 

57,302 


655,585 


Vessels  arriving  and  departing  above  Hamilton  Avenue  Bridge  (record  of  bridge  tender). 


June  1, 1889,  to  May  31, 1890. 
1886 


Times 
opened 

and 
closed. 


8.624 
7,632 


Increase. 


Vessels 

passed 

tnroagh. 


7,668 
6,071 


Registered 
tonnage. 


Daily 
average 
of  times 
opened. 


1, 430,  664 
985,431 


1,597 


445,233  I 


21 


Classifloation  of  vessels. 


Sohoonera . . 

Sloops 

Barges 

Canul  boats 

Total 


Kumber. 


1,393 

972 

1,625 

3,678 


Registered;  ^    ^^ 
tounage.    ;  *'****'^ 


I    Feet. 

172,  738  .  6  to  12 

62, 925     fl  to  10 

409,486  i  0  to    8 

785, 515  I  6  to    8 


7, 668       1, 430, 664 


The  increase  in  valne  of  receipts  and  shipments  compared  with  1887  is  $749,000. 
It  is  believed  that  the  values  as  stated  in  1887  are  too  large,  and  that  the.  true 
increase  is  very  much  larger. 
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BAY  RIDGE  CHANNEL. 

[Thefte  statistics  are  not  incladed  in  the  previoas  table.] 

ReoeiptB  and  shipments. 


Articles. 


Valuf!. 


Asbestons  oem ent,  pain t ,  and  roofing 92,  22.*j 

Brick  and  lumber 

Export  BiiKar  machinery  and  castings 175 

Petroleum  and  i ts  prod ucta 3,  :>.".' 

Phosphates '■-"•* 

Ship  and  yacht  building,  dry  docks,  machine  and  boiler  works,  and  other  indastries 1. 0  »■. 


Total 7, 4*.«o.f. 


There  are  large  factories  and  piers  building  along  the  line  of  the  channel,  whi<  h 
will  enhance  the  tonnage  and  values. 

Of  larger  vessels,  such  as  ships,  barks,  etc.,  about  300  have  been  at  the  dock5. 
From  observation  it  is  estimated  that  there  are  about  1,200  of  smaller  craft. 


£  lo. 

IMPROVEMENT  OF  NEW  YORK  HARBOR,  NEW  YORK. 

New  York  Harbor  is  the  name  .applied  to  the  waters  surrounding  tl:^ 
city  of  New  York,  comprising  parts  of  the  Hudson,  East,  and  Harlem 
rivers,  and  the  Upper  and  Lower  bays,  lying  respectively  inside  and 
outside  of  the  Narrows,  and  between  the  Long  Island,  Staten  Islan*!. 
and  New  Jersey  shores. 

The  city  of  New  York,  from  which  the  harbor  takes  its  name,  lies  a: 
the  mouth  of  the  Hudson  River  at  its  junction  with  the  East  liivt^i. 
and  with  the  adjacent  cities  of  Brooklyn  and  Jersey  City,  which  are 
but  the  natural  outgrowths  of  New  Y'ork  energy  and  enterpriM*. 
includes  a  population  of  nearly  3,000,000  inhabitants,  which  is  uiui^ 
than  the  population  of  any  State  in  the  Union,  excepting  New  York. 
Pennsylvania,  Ohio,  Illinois,  and  Missouri. 

At  this  port  two-thirds  of  the  merchandise  imported  into  the  Unittii 
States  is  received  and  two  thirds  of  the  import  duties  are  coUeitei. 
From  this  port  are  sent  one-half  of  the  domestic  products  of  the  coiiu 
try  which  are  exported,  and  here  one-half  of  the  foreign  tonnage  trail 
ing  with  the  United  States  enters.  Three-fourths  of  the  pas8engtT> 
traveling  between  the  United  States  and  foreign  countries  come  anil  iT" 
by  the  way  of  New  Y'ork,  and  three-fifths  of  all  immigrants  land  ar 
this  port. 

New  York  Harbor  has  two  entrances,  one  by  the  East  River  and  He. 
Gate,  leadnig  into  Long  Island  Sound,  used  chiefly  by  vessels  tradi  i: 
between  New  Y^ork,  the  Eastern  States,  and  British  American  Pr»'V 
inces;  the  other,  which  is  the  main  entrance,  leading  out  through  th- 
Narrows,  by  Sandy  Hook,  directly  into  the  Atlantic  Ocean,  and  used  by 
all  the  transatlantic  steamers  and  vessels. 

The  Hell  Gate  entrance  has  been  in  course  of  improvement  siim 
1869,  and  with  its  successful  completion — which  is  now  assured  with]: 
a  few  years — and  with  the  steady  growth  of  the  city  toward  the  norti' 
it  must  come  more  than  ever  into  use  by  foreign-bound  vessels. 

The  main  or  Sandy  Hook  entrance  into  New  York  Harbor  is  one  i*: 
the  best  in  the  world.    The  channel  prior  to  1884  was  less  than  24  fet: 
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deep  at  mean  low  water,  and  nearly  29  feet  at  mean  high  water,  with 
abundant  breadth,  and  was  ample  for  all  the  commercial  requirements 
of  the  port  until  the  great  increase  in  the  length,  tonnage,  and  draft 
of  the  transatlantic  passenger  steamers  made  further  deepening  neces- 
sary in  order  to  prevent  the  delays  to  which  they  were  subjected  by 
having  to  wait  for  high  water  in  order  to  pass  either  in  or  out. 

Before  the  improvement  of  the  Main  Ship  Channel  into  Kew  York 
Harbor  was  undertaken  by  the  United  States  it  was  obstructed  by  four 
shoals,  as  follows: 

1.  The  outer  bar,  about  4,000  feet  wide,  the  channel  across  which  is 
known  as  Gedney  Channel,  where  there  were  depths  of  23.7  feet  in  mid- 
channel  and  22.3  feet  in  the  southern  half. 

2.  The  shoal  at  the  mouth  of  the  Swash  Channel,  about  4,000  feet 
wide,  where  the  depth  was  24.3  feet. 

The  channel  across  this  shoal  has  been  named  the  Bayside  Channel. 

3.  The  shoal  northwest  of  Sandy  Hook,  about  2,000  feet  wide,  on 
which  the  least  depth  was  26.2  feet. 

4.  The  shoal  in  the  Main  Ship  Channel  in  the  Lower  Bay,  west  of 
Flynn  Knoll,  nearly  3  miles  long,  on  the  crest  of  which  the  depth  was 
only  23.9  feet  in  mid-channel,  with  depths  of  22.6  feet  within  a  few  hun- 
dred feet  of  the  mid-channel  range. 

A  large  proportion  of  the  vast  commerce  of  the  port,  which  was  car- 
ried on  in  vessels  of  great  draft,  could  only  cross  these  shoals  at  or  near 
high  water. 

The  reasonable  demand  which  had  been  made  in  1884  by  commercial 
bodies  residing  in  New  York  City,  that  increased  facilities  should  be 
alibrded  for  entering  the  port  of  New  York  by  the  Sandy  Hook  route, 
was  recognized  in  the  river  and  harbor  act  of  July  6,  1884,  which  pro- 
vided for  "deepening  Gedney  Channel  through  Sandy  Hook  Bar,  New 
York,  $200,000." 

A  few  words  upon  the  subject  of  the  lower  harbor  and  of  the  various 
channels  across  the  bar  at  the  entrance  are  here  necessary  for  a  proper 
understanding  of  the  causes  which  led  to  the  adoption  of  the  Main 
Ship  Channel  f6r  improvement. 

Gedney  Channel  is  the  main  channel  across  the  ocean  bar,  lying  at 
the  entrance  to  New  Tork  Harbor,  about  3  miles  outside  of  Sandy 
Hook,  and  east  by  north  of  it.  Sandy  Hook  lies  about  9  mMes  outside 
of  and  nearly  south  from  the  Narrows,  the  name  given  to  the  strait 
separating  the  nearest  points  of  Long  Island  and  Staten  Lsland ;  and 
the  Narrows,  m  turn,  are  about  7  miles  south  from  the  Battery  at  the 
extreme  southern  end  of  Manhattan  Island,  upon  which  New  York  is 
situated.  The  Narrows  are  about  1  mile  wide.  That  part  of  New  York 
Harbor  lying  outside  of  the  Narrows  is  commonly  known  as  the 
"  Lower  Bay." 

From  the  Narrows  northward  to  New  York  City  there  is  no  water  less 
than  6  fathoms  (36  feet)  deep  in  the  main  channel. 

Lower  Bay  is  a  large  tidal  basin,  with  an  area  of  about  100  square 
miles,  estimating  inside  or  northward  and  westward  of  a  line  drawn 
from  Sandy  Hook  to  Coney  Island. 

The  western  end  of  the  bay,  formed  by  Sandy  Hook,  the  adjacent 
Jersey  shore,  and  Staten  Island,  is  known  as  Karitan  Bay,  and  the  south- 
ern part  of  it,  inside  the  peninsula  of  Sandy  Hook,  is  known  as  Sandy 
Hook  Bay,  or  more  commonly  as  the  Horseshoe. 

From  the  northwest  around  by  the  east  to  south-southeast  the  lower 
bay  is  open  to  the  full  sweep  of  the  Atlantic  Ocean. 
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From  the  Narrows  to  the  northern  point  of  Sandy  Hook  is  about  9 
miles,  but  the  shortest  distance  across  the  bay  from  the  point  of  Sandy 
Hook  to  Coney  Island  is  7  miles.  The  water  cross  section  on  this  line 
at  mean  low  water  is  about  790,000  square  feet,  through  which  the  mean 
velocity  is  approximately  1.6  feet  per  second;  but  the  maximum  veloc- 
ities are  approximately  twice  as  great.  (Board  of  Engineers'  Eeport  for 
1884.) 

At  the  Narrows  the  channel  is  1  mile  wide  and  70  feet  deep,  with 
depths  in  it  of  over  100  feet. 

Below  the  Narrows  there  is  one  main  channel,  commonly  known  as 
the  Main  Ship  Channel,  running  southward  to  a  point  about  1  mile  west 
of  the  upper  end  of  Sandy  Hook,  thence  turning  at  right  angles  north- 
ward and  eastward  for  4  miles  to  the  head  of  Gedney  Channel,  and  thence 
through  Gedney  Channel  east  to  the  deep  waters  of  the  ocean. 

But  along  and  inside  the  above-mentioned  cross  section,  7  miles, 
between  Sandy  Hook  and  Coney  Island,  there  is  a  wide  shoal  with  five 
distinct  channels  of  varying  depths  running  through  it  seaward  and 
eastward. 

They  lie  in  the  following  order,  beginning  at  the  northward : 

(1)  The  Coney  Island  Channel. — In  which  the  navigable  depth  at  mean 
low  water  is  10  feet. 

(2)  The  Fourteen-foot  Channel. — In  which  the  navigable  depth  at  mean 
low  water  is  15  feet. 

(3)  The  East  Channel. — In  which  the  navigable  depth  of  water  is  19 
feet. 

(4)  The  Swash  Channel. — Through  which  22  feet  can  be  carried  at  mean 
low  water  in  a  narrow  channel. 

(5)  The  Main  Ship  Channel. — In  which,  prior  to  1885, 24  feet  only  could 
be  carried  through  diflferent  reaches  with  lumps  in  them,  over  which  the 
depth  was  only  23.3  feet  at  mean  low  water.  The  northern  reach,  which 
passes  along  the  west  side  of  Flynn  Knoll,  is  maintained  by  tidal  flow 
through  the  Narrows;  and  the  southern  reach,  along  Sandy  Hook,  is 
maintained  by  tidal  flow  through  liaritan  Bay. 

These  five  channels  are  separated  by  shoals  with  from  4  to  18  feet  of 
water  over  them  at  mean  low  water. 

The  first  three  of  these  channels  head  directly  out  into  the  open  sea, 
but  the  two  latter  converge  into  an  area  of  about  2  miles  square,  lying 
north  and  east  of  Sandy  Hook,  which  has  a  depth  in  it  of  30  feet  of 
water  and  over,  and  from  this  deep  area  two  channels  lead  eastward 
into  the  open  sea  over  the  outer  bar,  the  northernmost  known  as  G^ney, 
the  southernmost  as  the  South  Channel,  both  of  which  had,  prior  to 
1885,  only  24  feet  of  water  in  them  at  low  water.  Gedney  Channel,  the 
wider,  was  originally  the  deeper  and  straighter  of  the  two,  and  was 
therefore  used  by  all  the  large  vessels. 

The  Swash  Channel  is  really  a  cut-off  from  the  Main  Ship  Channel, 
leaving  it  about  6  miles  below  the  Narrows,  and  joining  it  again  at  the 
western  end  of  Gedney  Channel. 

Apart  from  being  shoaler,  the  Swash  is  much  narrower  than  the  Main 
Ship  Channel. 

The  distance  from  the  Battery,  at  New  York,  to  30-foot  soundings 
outside  the  bar  in  Gedney  Channel  is  22  miles,  and  by  the  Swash  it  is 
18  miles,  or  from  the  Narrows  15  and  11  miles,  respectively. 

As  the  appropriation  of  1884  was  made  in  advance  of  an  approved 
project,  the  local  officer  was  authorized  and  directed  to  make  a  survey 
of  the  Lower  Harbor  from  the  eastern  end  of  Coney  Island  to  Sandy 
Hook,  with  a  view  of  determining  the  most  feasible  plan  of  improve- 
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ment.  The  survey  was  completed  in  November,  1884,  and  a  report 
recommending  the  improvement  of  Gedney  Channel  and  the  eventual 
improvement  of  the  Main  Ship  Channel,  accompanied  with  estimates  of 
cost  and  chart,  was  submitted  December  6, 1884.  (Annual  Report,  Chief 
of  Engineers,  1885,  p.  773.) 

The  navigation  of  the  Main  Ship  Channel  inside  the  bar,  especially 
on  the  approach  to  the  Narrows  from  the  Southwest  Spit,  is  so  intimately 
connected  with  that  of  Gedney  Channel,  across  the  bar,  that  it  was 
deemed  important,  in  submitting  an  estimate  of  cost  for  the  improve- 
ment of  the  latter  channel  directed  to  be  made  by  Congress  in  the  act 
of  1884,  to  extend  the  estimate  to  include  the  entire  Main  Ship  Chan- 
nel at  Flynn  Knoll,  and  to  recommend  that  the  improvement  at  several 
intermediate  shoals  should  take  place  simultaneously.  The  project 
providing  for  deepening  the  channel  across  the  bar  to  28  feet  by  dredg- 
ing, and  for  the  contingent  construction  of  a  stone  dike  on  the  north 
side  of  the  harbor,  which  had  been  recommended  by  a  Board  of  Engi- 
neers December  24,  1884,  received  the  approval  of  the  Secretary  of 
War  December  27,1884.'  (Annual  Eeport,  Chief  of  Engineers,  1885, 
Part  I,  p.  774.) 

The  project  under  which  the  improvement  began  provided  for  improv- 
ing the  western  end  of  Gedney  Channel  for  a  length  of  4,000  feet,  meas- 
ured along  its  axis,  and  the  Main  Ship  Channel,  west  of  Flynn  Knoll, 
from  Buoy  No.  10,  at  the  western  end  of  the  Southwest  Spit,  north  to 
Buoy  No.  12,  then  situated  1^  miles  south  of  the  western  entrance  to 
Swash  Channel,  the  depth  to  be  30  feet,  mean  low  water. 

The  cost  was  estimated  at  $970,000,  not  inclusive  of  any  allowance 
for  irregularities  of  cutting  or  for  increase  of  bulk  for  scow  measure- 
ments. After  the  work  had  progressed  for  one  year,  and  these  allow- 
ances could  be  estimated  with  some  degree  of  accuracy,  the  estimate 
was  revised,  and  the  cost  of  executing  the  project  as  then  approved  was 
fixed  at  $1,370,000. 

The  river  and  harbor  act  of  August  5, 1886,  containing  provisions  for 
continuing  the  improvement  at  the  entrance  to  New  York  Harbor,  reads 
as  follows  : 

Improving  New  York  Harbor,  New  York :  To  secure  a  30-foot  channel  at  mean  low 
water  at  Sandy  Hook  entrance  of  the  harbor,  upon  such  a  plan  as  the  Secretary  of 
"War  may  approve,  $750,000. 

By  the  specific  wording  of  this  act  Congress  gave  an  express  approval 
of  an  improvement  which  contemplated  a  navigable  channel  1,000  feet 
wide  and  30  feet  deep,  mean  low  water,  through  the  Main  Ship  Chan- 
nel and  Gedney  Channel,  and  all  subsequent  acts  have  confirmed  the 
provisions  of  the  act  of  1886. 

In  1887  the  project  was  enlarged  so  as  to  embrace  a  length  of  4,500 
feet  in  Gedney  Channel,  measured  along  the  axis,  or  a  length  of  6,000 
feet  measured  along  the  north  side;  to  remove  the  shoal  in  the  Main 
Ship  Channel  at  the  south  entrance  to  the  Swash  Channel,  afterwards 
called  the  "  Bayside  Channel ;''  to  remove  the  shoal  northwest  of  Sandy 
Hook,  and  to  extend  the  Main  Ship  Channel  north  from  Buoy  No.  12  to 
and  beyond  the  north  entrance  to  the  East  Channel  at  Buoy  No.  14 
(now  Buoy  No.  10).  The  total  estimated  cost  of  the  project  so  enlarged, 
based  on  the  existing  prices  for  dredging,  was  $1,490,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $380,000 
for  continuing  the  improvement. 

The  river  and  harbor  act  of  September  19, 1890,  appropriat  ed  $160,000 
for  continuing  the  improvement,  making  the  total  amount  api)ropriated 
at  that  date  $1,490,000,  the  total  estimated  cost  of  the  improvement. 
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Operations  for  improving  the  lower  bay,  under  project  to  provide  a 
navigable  channel  1,000  feet  wide  and  30  feet  deep,  mean  low  water, 
from  the  sea  along  Gedney  Channel  and  the  Main  Ship  Channel,  were 
begun  September  26, 1885,  and  completed  October  10, 1891. 

The  plant  which  was  used  consisted  solely  of  centrifugal  pumps, 
installed  in  steamers,  and  the  excavations  were  all  dumped  at  sea  in 
14  fathoms  of  water  in  the  vicinity  of  the  Scotland  Light- Vessel.  After 
the  completion  of  the  project,  the  steam  dredge  last  used  by  the  con- 
tractors was  purchased  by  the  Government,  and  ha-s  since  been  used 
to  trim  banks  and  corners  to  facilitate  navigation  and  to  provide  means 
for  maintaining  the  improved  channel. 

The  quantities  of  material  removed  from  the  several  reaches  of  the 
channels  improved  from  September  26,  1885,  to  June  30, 1892,  were  as 
follows: 

Cubic  jardB. 

From  Gedney  Channel 1, 161, 244 

From  Bayside  Chan nel 448, 313 

From  Northwest  Shoal , 118,758 

From  west  of  Flynn  Knoll : 3,146,764 

Total  quantity  excaVated 4, 875, 079 

SHORE  PROTECTION  AT  SANDY  HOOK,   NEW  JERSEY. 

The  protection  of  the  eastern  and  northern  shores  of  Sandy  Hook, 
composed  of  irregular  sand  dunes,  against  wave  and  current  action, 
forms  part  of  the  project  for  improvement  of  the  Main  Ship  Chanuel 
through  the  lower  harbor,  but  as  the  work  required  to  be  done  there 
was  necessarily  tentative,  it  was  deemed  best  to  limit  expenditures  to 
small  sums  of  money  annually  while  studying  the  most  economical  plan 
of  improvement. 

Sandy  Hook,  like  the  more  southerly  part  of  the  coast  of  New  Jer- 
sey, where  the  foreshore  is  a  long,  submerged  shoal,  has  had  a  varied 
experience  in  changes  of  form  and  extent  resulting  from  tidal  and  cur- 
rent action,  supplemented  by  wave  actions  during  storms. 

The  eastern  shore  along  False  Hook  Channel  is  a  long,  unbroken 
beach,  remarkably  uniform  in  its  contours,  and,  as  it  is  under  the  cover 
of  the  outlying  shoals,  has  undergone  few  changes,  either  of  accumu- 
lation or  degradation. 

From  the  northwest  corner  of  the  Spit,  where  the  outer  shoal  has 
diminished  width,  westward  around  the  Hook  to  beyond  the  Hook 
Beacon,  the  north  shore  is  open  to  northerly  and  easterly  storms  and 
is  particularly  subject  to  frequent  changes,  and  it  is  on  this  front  that 
the  shore  protections  have  been  laid. 

The  great  ravages  by  the  sea  in  1863  made  shore  protection  an  imme- 
diate necessity,  and  during  the  following  twenty  years  many  points 
were  protected  along  the  crown  of  the  Hook  from  east  to  west,  the 
improvements  taking  the  form  of  jetties  extending  out,  at  varying 
angles  with  the  shore  line,  from  near  high-water  to  below  low- water  mark. 

The  Main  Ship  Channel  hugs  this  shore,  and  the  water  at  a  distance 
of  less  than  2,000  feet  has  a  depth  of  over  60  feet.  The  slope  of  the 
foreshore  is  somewhat  steep,  and  as  the  main  object  of  the  improve- 
ment was  to  preserve  the  high-water  line  and  the  dunes  behind  it,  there 
being  no  marked  tendency  of  the  currents  to  cut  below  the  low-water 
line,  it  was  thought  best  to  place  the  outer  ends  of  the  jetties  near  the 
latter  curve.  To  have  anchored  the  jetties  in  deep  water,  under  the 
circumstances,  would  have  been  unjustifiably  expensive. 
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Some  of  the  jetties  were  built  of  timber,  some  of  timber,  brush,  aud 
broken  stone,  and  others  of  concrete,  either  in  bags  or  in  forms.  In 
1883-84  the  timber  jetties,  which  were  in  a  state  of  decay,  were  wholly 
replaced  by  concrete,  built  in  place  and  arranged  in  sections  10  feet 
long,  so  that  when  undermined,  either  at  the  ends  or  on  the  sides,  set- 
tlement would  be  by  sections,  without  fracturing  the  body  of  the  jetty. 

The  cement  used  was  a  brand  of  American  Portland.  The  general 
cross-section  area  of  the  jetties  was  60  square  feet.  While  these  jet- 
ties served  to  cover  a  certain  part  of  the  shore  line  for  certain  winds, 
it  was  noticed  that  they  gave  no  protection  to  the  high-water  line  dur- 
ing storms  from  any  direction  which  were  coincident  with  spring 
tides.  In  the  latter  case,  no  matter  what  the  direction  of  the  wind, 
the  cliffs  at  or  near  the  high- water  mark  were  attacked  and  degraded 
by  the  waves. 

To  prevent  the  complete  destruction  of  the  cliffs  and  to  arrest  the 
recession  of  the  high-water  line  before  the  foundations  of  the  defenses 
and  other  public  buildings  "were  reached  it  was  decided,  in  1890,  to  run 
a  riprap  wall  just  below  the  high- water  line  completely  around  the 
Hook,  uniting  all  the  jetties. 

Tlie  work  which  was  begun  in  May,  1890,  was  continued  to  comple- 
tion in  Sei)tember,  1891.  The  wall  is  2,675  feet  long,  extending  from 
Jetty  No.  1  to  about  119  feet  westward  of  Jetty  No.  11,  and  had  a  cross 
section  when  first  laid  of  50  to  60  square  feet. 

The  stones  vary  in  weight  from  300  pounds  to  3  tons  and  are  laid 
directly  upon  the  beach,  with  the  purpose  that  each  stone  shall  arrange 
its  bed  at  once  after  the  sea  attack,  allowing  a  gradual  settlement  of 
the  wall  without  sudden  dislodgment  of  the  stone.  The  cost  was  $6 
per  runniug  foot  of  wall. 

During  the  past  four  years  the  whole  wall  has  settled  gradually,  with 
very  little  lateral  displacement  of  stone,  but  it  has  perfectly  shielded 
the  cliffs  during  the  northerly  and  easterly  storms,  while  the  jetties 
have  caused  the  beach  pockets  to  fill  up  during  the  intervals  of  south- 
erly seas,  causing  the  low-water  line  to  move  outward.  As  the  result 
of  the  improvement  the  beach  is  gradually  building  up  and  the  high- 
water  line  is  moving  outward. 

Authority  was  granted  by  the  Chief  of  Engineers  June  6,  1894,  to 
expend  the  sum  of  $2,000  for  the  protection  of  the  beach  in  front  of  the 
pneumatic  gun  battery,  located  800  feet,  approximately,  westward  from 
the  extreme  western  jetty  near  the  Hook  Beacon. 

When  this  battery  was  located,  in  June,  1889,  the  site  was  high  and 
well  inland,  but  the  unprotected  shore  line  in  front  receded  so  much 
during  1892, 1893,  and  1894  that  by  June  of  the  latter  year  the  sea  at 
high  water  washed  the  foundations  of  the  battery  and  endangered  the 
work. 

A  riprap  wall  was  laid,  with  the  allotted  sum  of  12,000,  around  the 
front  of  the  battery,  conformable  to  the  method  followed  in  building 
the  shore  protection  to  the  eastward,  which  gave  sufficient  protection 
till  means  could  be  provided  for  extending  the  protection  eastward  to 
connect  with  the  old  work  at  the  beacon. 

The  amount  expended  on  the  improvement  of  New  York  Harbor 
for  maintaining  and  increasing  navigable  facilities  during  the  fiscal 
year  ending  June  30,  1894,  inclusive  of  outstanding  liabilities  was 
$70,964.63. 
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WORK  DONE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895. 

No  contract  was  in  force  at  the  beginning  of  the  year,  as  the  work 
of  improvement  was  carried  on  by  hired  labor,  employing  the  U.  S. 
steam  dredge  Oedney^  which  was  purchased  in  1892. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $75,000 
for  continuing  the  improvement. 

The  steam  dredge  Oedney  was  employed  at  the  southern  entrance  to 
Main  Ship  Channel,  from  buoy  0  2  to  turning  buoy  No.  12,  until  Decem- 
ber 10,  and  was  then  withdrawn  for  repairs. 

On  application  of  the  local  oflBcer  in  charge  of  the  improvement  of 
Savannah  Harbor,  Georgia,  approved  by  the  Chief  of  Engineers  Novem- 
ber 23,  the  steamer  was  transferred  to  that  work  for  temporary  serv- 
ices. The  vessel  left  New  York  Harbor  December  28,  and  returned 
June  7, 1895,  at  which  latter  date  it  was  placed  on  the  ways  for  repairs. 

From  July  1  to  December  10, 1894,  the  dredge  removed  from  the 
Main  Ship  Channel  126,486  cubic  yards  of  material,  at  a  cost  of  12^ 
cents  per  cubic  yard,  including  expenses  of  every  kind. 

The  resurvey  of  the  Swash  Channel,  completed  in  December,  1894, 
shows  that  the  work  of  the  dredge  in  that  channel  during  last  year 
has  resulted  in  a  channel  1,000  feet  wide  and  25  feet  deep,  mean  low 
water. 

No  work  was  done  during  the  fiscal  year  on  the  sea  wall  and  jetties 
built  for  the  protection  of  the  north  shore  of  Sandy  Hook,  in  connec- 
tion with  the  channel  improvement. 

The  wall  and  jetties  continue  to  give  satisfaction  in  protecting  the 
shore  against  erosion. 

The  western  part  of  the  Hook  bas  receded  70  feet  to  the  eastward 
during  the  year,  and  the  north  shore  has  moved  out  bodily  along  the 
whole  line,  in  places  as  much  as  300  feet,  giving  increased  protection  to 
Government  buildings  and  works. 

The  survey  of  the  Lower  Harbor,  made  during  the  autumn  of  last 
year,  indicates  that  the  Main  Ship  Channel  has  been  maintained  in  a 
condition  most  satisfactory  to  the  navigation  of  the  port.  Not  only  has 
there  been  no  decline  at  any  point  where  work  had  been  temporarily 
suspended,  but  there  has  been  a  measurable  increase  of  depth  every- 
where, from  the  northern  entrance  to  the  Swash  Channel  southward 
and  eastward  to  and  over  the  bar  beyond  Gedney  Channel 

The  American  Line  of  transatlantic  steamers  leave  habitually  on  sail- 
ing days  at  11  o'clock  a.  m.,  regai-dless  of  the  stage  of  the  tide,  and  no 
shoal  water  during  passage  outward  has  been  reported  to  this  office. 

Liberal  appropriations  for  maintaining  this  important  highway  are 
earnestly  recommended. 

The  amount  expended  on  the  improvement  of  New  York  Harbor 
during  the  fiscal  year  ending  June  30, 1895,  inclusive  of  outstanding 
liabilities,  was  $34,888.99. 

The  amount  received  from  hire  of  dredge  during  its  operations  at 
Savannah,  Ga.,  was  $13,700. 

An  appropriation  of  $125,000  is  recommended  to  provide  running 
expenses  of  the  steam  dredge  Oedney  for  two  years. 

Tlie  operations  in  and  about  New  York  Harbor  have  been  supervised 
by  Mr.  G.  W.  Kuehnle,  assistant  engineer,  to  whom  I  am  indebted  for 
the  most  satisfactory  and  intelligent  service  rendered  in  the  discharge 
of  his  various  trusts. 

Th«  work  is  iii  the  collection  di8trict  of  New  Yorkj  nearest  light-houses,  Sandj 
Hook  aud  Highland  lights.  The  nearest  forts  are  the  fort  at  SanoV  Hook  aud  thoao 
at  The  Narrows.  "  (^ r\r\c^\c> 
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AMOUNTS  APPROPRIATKD. 

For  Gedney  Channel,  by  act  July  5,  1884 $200,000.00 

For  New  lork  Harbor : 

Act  Augusts,  1886 750,000.00 

Act  August  11, 1888 380,000.00 

Act  September  19,  1890 160,000.00 

Act  July  13, 1892 170,000.00 

Act  August  17,  1894 75,000.00 

Total 1,735,000.00 

Seceived  from  other  sources 13,700.00 

1,748,700.00 
Amount  expended  to  June  30, 1895,  inclusivo  of  outstanding  liabilities . .  1, 673, 925. 61 

Money  statement 

July  1,  1894,  balance  unexpended $20, 963. 38 

Amount  appropriated  by  act  of  August  17, 1894 '. 75,000.00 

Received  from  other  sources 13, 700. 00 

*109,663.38 
June  30, 1895,  amount  expended  during  fiscal  year 32, 994. 89 

July  1,  1895,  balance  unexpended 76,6o8.49 

July  1, 1895,  outstanding  liabilities 1,894.10 

July  1,  1895,  balance  available 74,774.39 

(  Amountthatcanbeprofitably  expended  in  fiscal  year  endine  June  30, 1897  125, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

The  commercial  statistics  for  the  fiscal  year  ending  Jane  30,  1890,  have  remained 
practically  unchanged,  and  are  therefore  herein  repeated. 

The  following  statement  concerning  the  commerce  of  New  York  Harbor  is  taken 
firom  the  Kepon  of  the  Chamber  of  Commerce  of  the  State  of  New  York  for  the  vear 
188^90: 


Articles. 


Snsftr pounda. 

Molasses fcallons.. 

Coffee pounds. . 

Tea do... 

lianafaotares  of  wool  silk,  cotton, 

and  flax 

CottoB pounds. 

Ii€ather  and  hides 

Tin pounds. 

Raw  silk  and  wool do. . . 

Hemp,  jate,  sisal  grass,  eto.tons. . 
India  rubber  and  gutta-percha, 

crude pounds. 

Tobacco,  and  nianufaotnres 

Furs,  and  manufactures 

Earthen,  stone,  and  china  ware. . . 

Wines 

Coin  and  bullion 

Precious  stones 

Miscellaneous 

Breadstufh: 

Wheat bushels. 

Wheat  flour barrels. 

Com bushelb. 

All  other  breadstu£b 

Provisions pounds. 

Mineral  oils gallons. 

Cattle 

Oil  cake  and  meal pounds. 

Poreign  merchandise 


Total 479,428.125 


Imported. 


Quantity. 


1,483,051,343 

8, 498, 875 

455,979,016 

58,476,581 


827.279,151 

6,605,689 

149,263 

28,662,861 


Value. 


$42,943,453 

1,424,251 

68,800,819 

9, 643, 5U 

111,234,883 


25, 750, 160 
14,826,588 
18.948,577 
18,481,215 

11,094,063 
10,147.883 
4,748,971 
3,230,780 
6,156,821 
7,274.618 
9,498,209 
135,203,820 


Exi>orted. 


Quantitj.   i      Value. 


686,614,048 


9,086,407 

8, 335, 195 

26,658,970 


753, 0O7, 846 

418, 773, 072 

75.004 

231,034,183 


$7,728,397 

54, 701, 315 

4,906,2U 


16.291,084 
4,724,017 


69, 724. 274 


75,006,102 

8,449,510 
15,498.193 
13, 066, 961 

1,765,287 
64. 504, 425 
36,049,956 

6, 201. 624 

3, 032. 066 
16,727,660 


Total 
Talue. 


397, 379, 985 


$42, 943, 46a 

1,424,261 

58,860,81» 

9,643.514 

118,963.280 
64, 701. 315 
80, 606, 374 
14,825,588 
13.949.677 
13. 431, 216 

11,094,063 

26,438.067 

9, 472, 983 

8, 230. 780 

6. 166. 821 

76, 998;  802 

9, 496, 209 

210, 200, 932 

8, 449, 510 
16. 498, 103 
18.066.961 

1,766,287 
64,504,425 
36,049,956 

6,204,624 

3,032,066 
16,727,560 


876, 808, 110 
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The  foregoing  table  shows  an  increase  of  $24,642,419  over  the  total  valae  of  iinpr- 
and  exports  for  the  preceding  year,  which  amounted  to  $852,165,691. 

Commercial  aiaiistic$  of  the  port  of  Xew  York  from  July  1,  1894,  to  July  1,  1^:>1. 

Amount  of  revenue  colleotod $104,  li'  -t 

Value  of  aIlimport« 513.:.:' .. 

Value  of  all  exporta 42!.  ^"4  : 

Valueof  allin  tranaitand  tranaahipment  trade 39.&<t  > 


Namber.    «:«-: 


Foreign vesaela entered !       3,315  I      b,>,^ ■' 

Fon'ign  veaBeiB  cleared I        3,228  '      5.4-.: 

American  veeaela  ftom  foreign  porta j        1,022  i      IJuc  ^ 


Kumher  and  tonnage  of  all  vesaeU  belonging  to  the  port  of  New  York  July  1, 1S9^.. 


Steam  veaaela... 
Sailing  veaaela. 

Barges 

Canal  boaU 


Number.  i^P^^V" 


1.033  *61, '.*-•»' 

1.396  1*74.  ;-^- 

508  ,  129,:.'- 

30  I  5.  dTi*  7r 


£  II. 

IMPROVEMENT  OF  JAMAICA  BAY,  NEW  YORK. 

Jamaica  Bay  is  a  tidal  bay,  situated  on  the  south  side  of  Long  Island 
near  the  western  end,  whose  waters  flow  into  the  Atlantic  Oc^an 
through  Bockaway  Inlet. 

Inside  the  entrance  there  is  a  deep-water  basin,  from  which  one  nan- 
gable  channel  leads  to  the  northward  in  the  direction  of  Oanarsie,  and 
another,  called  Beach  Channel,  to  the  eastward,  behind  Rockawar 
Beach,  in  the  direction  of  Far  Bockaway.  From  the  eastern  terminus^ 
of  one  of  the  branches  of  the  latter  channel,  which  passes  through 
Conch  Hole,  an  artificial  cut  into  Far  Bockaway  Bay  was  made  sevew/ 
years  ago  by  citizens  to  enable  small  boats  to  pass  eastward  through 
that  bay  into  Hempstead  Bay  and  beyond. 

The  river  and  harbor  act  of  September  19, 1890,  contained  provision 
for  a  survey  ^^  from  Main  Channel  from  Jamaica  Bay  easterly  to  Long 
Beach  Inlet,  for  canal." 

The  usual  preUmiuary  examination  was  made  according  to  law,  and 
the  local  officer  stated  in  his  report,  dated  December  16, 1890  (Annnai 
Report  Chief  of  Engineers,  189^,  p.  840),  that  in  his  judgment  the 
western  part  only  of  the  waterway  mentioned  in  the  act,  extendiiii: 
from  the  Main  Ship  Channel,  Jamaica  Baj'^,  easterly  through  Conch  Hole. 
to  the  Citizens  Cat  at  Far  Bockaway,  was  "  worthy  of  improvement," 
to  the  extent  of  opening  a  connecting  channel  60  feet  wide,  affording  5 
feet  depth  at  mean  low  water. 

A  survey  of  the  bay  was  authorized  to  be  made,  and  a  report  Trai? 
submitted  thereon  October  29, 1891  (Annual  Beport  Chief  of  Engineers 
1892,  p.  845),  which  gave  estimates  of  cost  for  the  opening  of  a  new 
waterway  across  the  eastern  part  of  the  bay  60  feet  wide  and  5  feet 
deep  mean  low  water,  following  three  different  routes,  \iz : 

1.  From  Conch  Hole  to  western  end  of  Citizens  Cut $21, 4f*' 

2.  From  entrance  to  Bass  Channel  to  Citizens  Cut iSi 9*^' 

3.  From  entrance  to  Baas  Channel  to  foot  of  Bayswater  avenue,  Far  Rock- 

away  / 9  4b0 
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The  river  and  harbor  act  of  July  13,  1892,  appropriated  $9,460  for 
*< completing  improvement  in  accordance  with  plan  numbered  3,  of 
Lieutenant-Colonel  Gillespie,  Corps  of  Engineers,  submitted  December 
16,1890.'' 

This  was  the  first  appropriation  ever  made  for  the  improvement  of 
the  eastern  part  of  Jamaica  Bay. 

Operations  under  contract  for  the  execution  of  the  approved  project 
were  completed  September  20, 1893,  at  which  date  the  improved  chan- 
nel was  60  feet  wide  and  5  feet  deep  at  mean  low  water  from  Maiif  Sliip 
Channel  through  Conch  Hole  to  within  400  feet  of  the  bulkhead  at  the 
foot  of  Bayswater  avenue.  Far  Eockaway. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895. 

As  no  funds  were  available  no  work  was  done  during  the  year. 

No  appropriation  is  recommended  for  the  fiscal  year  ending  June  30, 
1897,  since  the  appropriation  made  by  the  river  and  harbor  act  of  July 
13,  1892,  was  for  the  full  amount  estimated  to  be  required  for  the 
completion  of  the  project. 

Jamaica  Bay  is  in  tbe  collection  district  of  New  York.  The  nearest  fort  is  at  Fort 
Hamilton,  Graveseud  Bay,  and  the  nearest  light-honse  is  located  upon  Norton  Point, 
Coney  Island,  New  York  Bay. 

Money  statement. 

Amount  appropriated,  act  of  July  13,  1892 $9,460.00 

Amount  expended  to  June  80, 1895 9,460.00 


COMMERCIAL  STATISTICS. 


The  amount  of  commerce  which  it  is  alleged  will  be  benefited  by  the  improvement 
has  been  estimated  at  500,000  tons.  The  vessels  which  now  navigate  the  eastern  part 
of  Jamaica  Bay  are  usually  of  the  class  engaged  in  tbe  oyster  trade,  and  number  100, 
probably.  A  larger  class  of  boats  may  be  drawn  into  the  trade  on  the  completion  of 
the  project  for  improvement. 


£    12. 

IMPROVEMENT  OF  RARITAN  BAY,  NEW  JERSEY. 

Baritan  Bay  forms  the  western  part  of  the  large  triangular  bay 
inclosed  between  Sandy  Hook,  the  New  Jersey  shore,  and  Stateu  Island, 
the  eastern  part  of  which  is  commonly  known  to  New  Yorkers  as  the 
Lower  Bay,  as  it  lies  just  outside  of  or  below  New  York  Harbor,  which 
is  the  name  usually  applied  to  the  inner  body  of  water  on  which  the 
cily  of  New  York  is  situated. 

The  Raritan  River  Hows  into  Baritan  Bay  at  its  extreme  western  end, 
passing  between  Perth  Amboy  and  South  Amboy,  and  Newark  Bay  is 
connected  with  both  the  Raritan  River  and  Bay  by  the  Arthur  Kill,  or 
Staten  Island  Sonnd,  which,  separating  Staten  Island,  belonging  to 
the  State  of  New  York,  from  the  New  Jersey  shore,  enters  Baritan  Bay 
at  Perth  Amboy. 

The  depth  of  the  bay  varies  from  5  to  30  feet,  decreasing  gradually 
toward  its  western  and  southern  sliores. 

The  natural  channel  leading  out  of  it  toward  tlie  eastward  after  pass- 
ing the  Great  Beds  Light  at  the  junction  of  Stateu  Island  Sound  and 
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the  Earitan  Kiver  does  not  follow  the  middle  of  the  bay,  but  hugs  the 
Staten  Island  shore  for  nearly  4  miles  to  Seguine  Point,  situated  about 
half  a  mile  east  of  Princess  Bay  Light,  when  it  runs  southeastwardly 
toward  the  inner  point  of  Sandy  Hook  about  2  miles,  crossing  a  shoal 
which  puts  out  toward  the  southward  from  the  Staten  Island  shore. 

In  1880,  before  any  improvement  had  been  made  here  by  the  Govern- 
ment, 18  feet  at  mean  low  water  could  be  carried  through  from  Perth 
Amboy  to  Great  Beds  Li^^ht,  21  feet  from  Great  Beds  Light  to  Seguine 
Point,  and  14J  feet  from  Seguine  Point  eastward  across  the  shoal  to  the 
deep  water  in  the  outer  bay. 

The  width  of  this  shoal  between  the  21-foot  curves  was  about  8,000 
feet. 

Through  the  middle  of  the  bay,  south  of  this  channel  from  Great  Beds 
Light  directly  toward  Sandy  Hook,  only  11  feet  of  water  could  be  car- 
ried over  the  shoals. 

The  above  depths  all  refer  to  mean  low  water. 

A  survey  of  this  bay  was  ordered  in  1880  with  the  view  of  ascertain- 
ing the  practicability  of  securing  a  greater  depth  of  vrater  from  the 
Main  Ship  Channel  in  the  lower  bay  to  the  wharves  at  Perth  Amboy,  as 
vessels  were  often  much  delayed  in  crossing  the  shoal  east  of  Seguine 
Point. 

The  estimated  cost  of  dredging  a  channel  300  feet  wide  and  21  feet 
deep,  mean  low  water,  from  Seguine  Point  southeastward  to  the  deeper 
waters  of  the  bay  outside,  was  $126,500.  (Annual  Report  Ohief  of 
Engineers,  1881,  Part  I,  pp.  717-719.) 

Prom  March  3, 1881,  to  July  5, 1884,  $120,000  was  appropriated  for 
this  improvement,  and  a  survey  which  was  made  in  May,  1885,  showed 
that  the  improved  channel  at  that  date  had  an  average  width  of  250 
feet  and  a  least  depth  of  18  to  20  feet  mean  low  water. 

In  1885  the  project  was  extended  by  providing  for  excavating  a  chan- 
nel 300  feet  wide  and  21  feet  deep  ftt)m  Great  Beds  Light  to  deep  water 
at  Ward  Point,  opposite  to  Perth  Amboy.  This  channel,  taken  in  con- 
nection with  its  extension  to  the  eastward  of  Seguine  Point,  would 
give  a  continuous  21-foot  channel  from  the  Main  Ship  Channel  in  New 
York  Bay  to  the  wharves  at  Perth  Amboy.  The  modified  project  of 
1885  further  called  for  dredging  a  channel  from  Great  Beds  Light  to 
South  Amboy,  4,600  feet  long,  300  feet  wide,  and  15  feet  deep  mean  low 
water.  The  cost  of  dredging  these  two  channels  and  restoring  the  orig- 
inal width  in  the  cut  east  of  Seguine  Point  was  estimated  at  $1 14,000, 
which  sum  was  increased  in  1888  to  $120,000  to  provide  for  the  shoaling 
which  had  taken  place  in  the  interval  of  three  years.  (Annual  Report 
of  the  Chief  of  Engineers,  1886,  Part  I,  p.  758.) 

The  appropriation  act  of  August  6, 1886,  was  $37,500,  and  was  applied 
to  completing  the  channel  west  of  Ward  Point,  300  feet  wide  and  21  feet 
deep,  and  in  excavating  a  channel  315  feet  wide  and  21  feet  deep  across 
the  crest  of  the  shoal  leading  from  the  bend  toward  Seguine  Point,  but 
the  frinds  were  not  sufficient  to  complete  the  whole  of  the  projected 
work  at  that  point. 

It  was  stated  in  the  original  project  of  1881  that  the  Seguine  Point 
Channel  would  have  to  be  maintained  by  dredging.  The  detailed  sur- 
vey, which  was  made  in  1888  fi*om  the  eastern  end  of  Seguine  Point 
Channel  to  Perth  Amboy,  showed  that  considerable  shoaling  had  taken 
place,  both  in  the  improved  channel  and  over  a  large  stretch  west  of 
Princess  Bay  Light,  where  deep  water  formerly  existed.  This  f<ict 
made  it  necessary  in  1889  to  submit  revised  estimates  for  the  further 
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improvement  of  the  channels  leading  to  Perth  Amboy  and  to  South 
Amboy.     (Annual  Report  Chief  of  Engineers  for  1889,  Part  I,  p.  796.) 

JRevised  eaiimaies. 

Cubic  yards. 

( 1 )  For  a  channel  300  feet  yf  ide  and  21  feet  deep,  mean  low  water,  from  New 

York  Lower  Bay  to  Perth  Amboy,  the  following  dredging  will  be 
reqalred : 
<a)  From  21-foot  ctirve,  New  York  Lower  Bay,  to  21-foot  eurve  off  8e- 

guine  Point 347,369 

(6)  From  Princeas  Bay,  aronnd  Red  Buoy  8,  toward  Great  Beds  Light.      154, 130 

Total  dredeing 501, 498 

(2)  For  a  cbaanel  900  feet  wide  and  16  feet  deep,  f^om  Great  Beds  Light 

to  South  Amboy,  the  dredging  required  will  be 200,000 

These  estimates  were  made  on  the  basis  of  an  allowance  of  1  foot 
overdeptb  and  for  one-third  increase  in  bulk  for  scow  measurements. 

Total  dredging  required  for  the  completion  of  the  two  projected  channels, 

cubic  yards 701,498 

Estimated  cost  of  the  proposed  dredging $175, 375 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $25,000 
for  continuing  the  improvement,  and  on  the  27th  of  February,  1889,  . 
contract  was  made  for  the  removal  of  120,000  cubic  yards  of  material 
from  Raritan  Bay;  80,000  cubic  yards  to  be  removed  from  the  channel 
across  the  shoal  off  Seguine  Point,  securing  21  feet  depth,  and  40^000 
cubic  yards  from  the  channel  leading  across  sboal  at  Great  Bed  Light 
to  South  Amboy,  securing  15  feet  depth,  mean  low  water. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $40,000 
for  continuing  the  improvement. 

It  may  be  noted  in  regard  to  this  improvement  that  the  deep-water 
channel,  which  has  been  said  to  hug  the  south  shore  of  Staten  Island 
as  far  east  as  Seguine  Point,  is  the  ebb  channel,  while  the  channel  on 
the  southern  border  of  Round  Shoal,  through  the  center  of  the  bay, 
beading  on  the  line  joining  Seguine  Point,  north  shore,  and  Gonaskouk 
Point,  south  shore,  is  the  flood  channel.  These  two  channels  slightly 
overlap,  passing  each  other  at  a  distance  of  7,000  feet. 

The  connection  of  these  channels  by  an  improved  channel  starting 
at  Seguine  Point  and  running  southeast  toward  Sandy  Hook  is  an 
unnatural  connection,  and  it  was  stated  in  the  original  report  in  1881 
that  the  channel  so  projected  would  require  annual  dredging  for  its 
maintenance. 

The  exx>erience  of  all  the  contracts  which  have  been  made  for  this 
improvement  confirms  the  prediction  of  1881.  It  would  have  been  bet- 
ter, had  sufScient  funds  been  available  in  the  beginning,  to  have 
extended  the  flood  channel  by  dredging  almost  due  west  until  it  inter- 
sected the  ebb  channel  a  short  distance  to  the  eastward  of  the  Great 
Beds  Light.  Then  the  ebb  and  flood  would  have  probably  followed  the 
same  path  and  there  would  have  been  a  better  prospect  of  having  the 
channel  maintained  by  tidal  scour. 

The  width  of  the  intervening  shoal  is  about  12,000  feet,  and  the 
average  depth  of  water  is  13  feet,  approximately,  between  the  21-foot 
curves. 

This  will  be  the  fhture  channel  which  will  connect  the  head  of  the 
Raritan  Bay  with  the  Amboys.  A  limited  amount  of  dredging  may  be 
done  annually  in  the  Seguine  Point  Channel  to  maintain  a  21-foot  depth 
for  vessels  until  commerce  demands  a  more  direct  and  convenient  route 
across  the  shoal  now  lying  at  the  western  end  of  the  bay. 

The  appropriation  of  $40,000,  act  of  September  19, 1890,  was  applied 
toward  the  improvement  of  the  Seguine  Point  Channel  and  the  South 
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Amboy  Channel.  The  contract  for  the  former  was  completed  September 
24, 1891,  and  the  channel  was  then  180  feet  wide  and  21  feet  deep^  m^^r 
low  water.  The  contract  for  the  latter  was  completed  July  8, 1891,  aii>: 
the  channel  was  then  170  feet  wide  and  15  feet  deep  at  mean  low  warn 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $40,000  f: 
continuing  the  improvement  of  the  two  channels,  the  South  Amb^r 
Channel  being  then  170  feet  wide  and  15  feet  deep  at  mean  lo^w  water, 
and  the  Seguine  Point  Channel  180  feet  wide  and  21  feet  deep. 

The  work  was  let  to  contract  October  6, 1892,  which  provided,  for  th^ 
removal  of  83,000  cubic  yards  from  the  South  Amboy  Channel  ar* 
105,000  cubic  yards  from  Seguine  Point  Channel.  The  project  for  IL 
former  was  completed  May  13, 1893,  at  which  date  the  channel  iras  '^^ 
feet  wide  and  15  feet  deep.  Work  was  begun  upon  the  Seguine  Poi  r 
Channel  May  22, 1893,  and  was  completed  July  10,  at  which  date  tb- 
channel  was  250  feet  wide  and  21  feet  deep,  mean  low  water. 

WOBK  DONE  DURING  THE   FISCAL  YEAB   ENDING  JUNE   30,  IS^fi. 

No  operations  were  in  progress  at  the  beginning  of  the  fiscal  year. 

The  river  and  harbor  act  of  August  17,  1894,  appropriating  $40,0i*' 
for  continuing  the  improvement,  provided  for  '^  a  survey  between  SoutL 
Amboj'^  and  Great  Beds  Light  with  a  view  to  deepening  the  chaQnel  :* 
21  feet  at  mean  low  water." 

The  work  by  dredging  was  advertised  according  to  law,  and  on 
October  30, 1894,  a  contract  was  made  with  Thomas  Potter  for  the 
removal  of  120,0(K)  cubic  yards  of  material  from  Seguine  Point  Channel 
at  14.9  cents  per  cubic  yard,  scow  measurement,  and  of  96,000  cubi* 
yards  from  South  Amboy  Channel  at  17J  cents  per  cubic  yard,  scow 
measurement. 

Work  under  this  contract  was  begun  on  Seguine  Point  Ghaun^l 
November  10,  1894,  and  continued  until  December  17,  when  stornir 
weather  and  ice  compelled  its  suspension.  Operations  were  resumed 
on  May  21,  1895,  and  completed  June  24,  at  which  date  123,944  cubic 
yards  of  material  had  been  removed,  giving  a  channel  100  feet  wide 
and  21  feet  deep  from  east  to  west  across  the  obstructing  shoal. 

Work  began  on  South  Amboy  Channel  April  22,  1895,  with  one 
clam-shell  dredge,  and  was  completed  June  27,  at  which  date  93,7(»2 
cubic  yards  had  been  removed,  giving  a  channel  300  feet  wide  and  15 
feet  deej),  mean  low  water. 

The  improvements  heretofore  made  in  the  two  channels  leading  to 
Perth  Amboy  and  to  South  Amboy  have  been  of  material  benefit  to 
commerce,  especially  to  that  derived  from  the  Delaware  and  Kaiitan 
Canal  through  the  lower  Earitan  Eiver. 

These  benefits  would  be  greatly  enhanced,  and  the  channels  could  be 
more  easily  maintained,  if  the  main  stem  uniting  the  two  channels  were 
extended  in  a  straight  line  to  the  eastward  from  Great  Beds  Light  to 
connect  with  the  21-foot  curve  at  the  western  extremity  of  the  flotwi 
channel  south  of  Bound  Shoal,  to  which  reference  has  already  beeu 
made.  ]S^o  survey  has  been  lately  made  on  this  line  which  can  be  used 
to  determine  the  exact  cost  of  such  an  enlargement  of  the  improvement. 

The  survey  of  the  South  Amboy  Channel,  for  which  provision  was 
contained  in  the  river  and  harbor  act  of  August  17, 1894,  was  com- 
pleted in  December,  1894,  and  a  report  thereon  submitted  to  the  Chief 
of  Engineers,  February  2, 1895. 

In  that  report  it  was  estimated  that  the  projected  improvement  of  the 
South  Amboy  Channel,  contemplating  21  feet  at  mean  low  water,  can 
be  eflfected  by  the  removal  of  680,000  cubic  vards  of  material,  at  the 
cost  of  $130,000.  ^  J 
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The  steamers  aud  barges  navigating  this  channel  actually  draw,  in 
many  instances,  17  feet  of  water,  which  depth  can  only  be  obtained  in 
the  present  channel  at  high  water,  necessarily  restricting  navigation  to 
this  stage. 

The  estimate  of  $55,000  recommended  for  the  fiscal  year  ending  June 
30,  1897,  will,  if  appropriated,  complete  the  project  of  1885,  and  if  the 
improvement  is  to  be  continued  thereafter  a  new  project  and  estimate 
will  be  required. 

The  amoant  expended  during  the  fiscal  year  ending  June  30, 1895, 
inclusive  of  outstanding  liabilities,  was  $39,040.93. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry.  Nearest  light-house,  Princess  Bay.  Nearest  fort,  at  Sandy  Hook,  New 
Jersey. 

AMOUNTS   APPROPRIATED. 


Dretlging . 

Do!!.'.* 
Do. 


Application. 


Date. 


'  Amount. 


Mar.  3,1881 
Aug.  2,1882 
July  5,1884 
Aug.   5,1886 

Do Aug.  11, 1888 

Do ,  tSepl  19, 18«0 

Do ,  Julyl3.18»2 

Do '  Aug.l7,18W 


ToUL. 


$60,000 
60,000 
20,000 
37,500 
25.000 
40,000 
40,000 
40,000 


302,500 


Amount  expended  to  June  30,  1895,  inclusive  of  outstanding  liabilities. .  .$299,993.75 

Money  statement. 

July  1, 1894,  balance  unexpended $1,547.18 

Amount  appropriated  by  act  of  August  17,1894 40, 000. 00 

41,547.18 

.7  une  30,  1895,  amount  expended  during  tiscal  year 29, 786. 39 

July  1,  1895,  balance  unexpended, 11, 700. 79 

July  1,  1895,  outstanding  liabilities 9,254.54 

July  1,  1895,  balance  available 2,506.25 

{Amount  (estimated )  required  for  completion  of  existing  project 55, 375. 00 

Amount thatoan beprontably  expendedin fiscal vearen£ng J uue 30, 1897  55, 375. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abstract  of  proposaU  far  improving  Baritan  Bay,  New  Jersey,  received  in  response  to 
advertisement  dated  September  IS,  1894,  and  opened  October  16, 1894,  by  Second  Lieut. 
Robert  McGregor,  Corps  of  Engineers, 


So. 


Name  of  bidder. 


Atlantic  Dredging  Co , 

Thomas  Potter 

The  W.  H.  Beard  Dredging  Co. 


Dredging  material 

from  Segnine  Point 

Channel,  120,000 

cubic  yards. 


Per 
cubic 
yard. 

OenU. 
16« 


Amount. 


Dredffing  material 

from  South  Amboy 

Channel.  96.000 

cubic  yards. 


$19,866.67 
17,880.00 
21,600.00 


IVr 
cubic 
yard. 

I  Cents. 


Total. 


22 


Amount. 


$10,488.00 
17, 040. 00 
21.120.00 


$30,864.67 

*34.020.00 

42,7^0.00 


*  Lowest  bid  in  the  aggregate. 
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COMMERCIAL  STATISTICS. 

The  commercial  statistics  for  the  fiscal  year  ended  June  90,  1890,  have  remaicci 
practically  anc^anged,  and  are  therefore  herein  repeated. 

The  following  statement  of  the  commerce  of  South  Amboy,  N.  J.,  and  of  Rahu: 
my«r  was  prepare^  by  Hon.  D.  C.  Chase,  mayor  of  Sentb  Amboy,  N.  J. : 

Beo^it  and  ^kipvunU, 


ArtSoUf. 


:  ^^nuiaij 


Froductaof  ^l^efqqDtt 

Prodiictii  of  quArries  And  mioeB 

Animal  products 

Agriculture 

M  anufactores 

Meohanioal  uicl  misceDaneoiu . . 

Total 


few. 

3,  (»''.•' 

16. -J, 

4i:.'^s 


3,845;r« 


Total  ▼aln«,;N»,075.864. 


Vessels  arriving  and  departing. 


Yessela. 


Number. 


Tonnaise. 


Dnf: 

6  lo.." 
8  to  ■ 

7  U-  . 
5  to  ' 


Steamers 

Barks 

Brigs 

Schooners 

Sloops 

Propellers 

Barges  and  lighters. 

Total 


6,038 

40 

40 

4,138 

1,002 

4,028 

45,838 


350.300' 
8.800 
8.800. 
248.280 
62,210 
280,683  1 
2,887,704  ; 


61.124 


3,845  866  I 


The  following  statement  of  the  commerce  of  Perth  Amboy,  N.  J.,  for  the  year  iv*' 
was  received  fi'oni  Mr.  James  Donnelly,  superintendent  of  the  New  Jersey  DiTisioc 
Lehigh  Valley  Railroad  Company : 

Lehigh  Vallep  Railroad  tonnage  eastward  and  westward  over  the  wharves  for  the  jfear  ii^v 

[Gross  tons.] 


AiOolM. 

Shipped. 

Total. 

Coal 

Coalpiert. 

1,815,521 
3,058 

Coke -- 

Freight  tvharvet. 

1  ii\y^ 

Gr»lB 

125,743 
34,052 
87,796 

Steel  rails 

Pig  iron , 

471 

•    86,104 

33,207 

106 

Ifon  ore ^ - 

Lumber 

875 

Fertiliser 

Clay 

5,662 
7,732 

Misc^laneous 

5,867 

•#'  Export  Oil  Company's  Wharf. 

United  Rejlnef 
Oil 

125,845 

261,860 
60.867 

ft  -" 

Grand  toUl 

2.2BT:'' 
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Numher,  ionnape,  and  draft  of  vessels. 


TmmZ^  tramparting  coal. 

Steam - 

Sailing 

Barges 

Boata 

Vesmli  tmntportiitg /night. 

Ocean  steamera 

Sailing  veaaela 

Lighters 

Canal  boata 

Ownpany'i  v>har/. 
Barks  and  ships 


Number. 


102 

848 

311 

4,821 


10 

181 

57 

1,238 


Tonnage. 


50O  to  3,000 
60  to  1.200 
500  to  1.200 
100  t4>      400 


50 


Draft. 


Feet. 


1,500  to  3.500  19  to  2^.5 

500  to*  1^200!  15  to  18 

200  t<»      300  I  6  to  13 
200  to      300  6 


500  to  1. 500 


15  to  18 


E  13. 

IMPROVEMENT  OF  SUMPAWANU8  INLET,  NEW  YORK. 
(This  work  was  in  the  charge  of  Capt.  T.  L.  Casey,  Corpa  of  Ifingineera,  until  October  24. 1804.] 

Sumpawanas  Inlet,  known  in  the  neighborhood  and  on  the  Coast 
Sarvey  charts  as  Sumpawams  Creek,  is  a  small  creek  on  the  south  side 
of  Long  Island,  emptying  into  the  Great  South  Bay.  It  lies  about  36 
miles  east  of  New  York  City,  15  miles  east  of  the  western  end  of  Great 
South  Bay,  and  nearly  twice  as  far  from  its  eastern  end. 

The  project  of  improvement  provides  for  dredging  a  channel  160  feet 
wide  and  5  feet  deep  at  mean  low  water  from  the  5- foot  curve  in  the  bay 
to  the  steamboat  dock  at  the  mouth  of  the  creek,  a  distance  of  about 
1,500  feet,  and  thence  5  feet  deep  and  100  feet  wide  up  the  inlet  to  the 
town  of  Babylon,  a  distance  of  about  3,500  feet  farther.  The  estimated 
cost  of  making  this  improvement  is  $23,115. 

Of  this  amount  $7,000  has  been  appropriated,  the  last  aUotmeut  being 
included  in  the  act  of  August  2, 1882.  With  this  sum  the  channel  was 
given  a  width  of  75  feet  and  mean  low  water  depth  of  5  feet  from  thd 
steamboat  wharf  to  a  point  750  feet  below,  besides  two  cuts,  each  25  feet 
wide,  alongside  the  wharf.  The  improvement  has,  however,  not  beeti 
permanent,  as  shown  by  an  examination  made  in  1886. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDING-  JUNE  30,  ^.895. 

No  contracts  were  in  force  and  no  expenditures  were  made  during  the 
fiscal  year. 

No  funds  have  been  available  for  continuing  the  improvenieut  since 
work  was  suspended  in  May,  1883. 

This  work  is  in  the  coUeotion  district  of  New  York,  wbioh  is  the  nearest  port  of 
entry.    Nearest  light-house,  Fire  Island  Light;  nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30,  1895,  was  $104,125,069. 

AMOUNTS  APPROPRIATED. 

By  act  of— 

March  3, 1881 $5,000 

August  2,  1882 2,000 

Total 7,000 

Amount  expended 7,000 

Digitized  by  VjOOQlC 


966         REPORT   OP  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Money  statement 

f  Amount  (OBtimated)  reanired  for  completion  of  ezistins  project $16, 115. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,1897    10. 000. 00 
Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  March  3, 1898. 


COMMBRCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Sampawanas  Inlet,  New  York, 
during  the  year  ending  December  81, 1894,  were  kindly  furnished  by  Hon.  James  B. 
Cooper,  justice  of  the  peace,  Babylon,  Long  Island. 


ArtiolM. 


Oysters 

Pish 

BuildiDg  materials 

Miscellaneous 

ToUl 1.210  83,(150 

I 


'  Amount. 

1 

Value, 

Tons. 
130 
I           300 
1           710 
70 

$26,000 
41,500 
19,4S0 
6.100 

VeMd..  I  Kumber.  ^^^   j^^ 


Feet.  JVnu. 

Steam 4  44  80 

Sail 820  21  !  12 


Total : 324 


£  14. 

IMPROVEMENT  OF  CANARSIE  BAY,  NEW  YORK. 
[This  work  was  in  the  charge  of  Capt.  T.  L.  Casey,  Corps  of  £ngineera,  until  October  24,  1804.] 

The  first  survey  of  this  bay  with  a  view  to  its  improvement  was 
made  in  1879.  The  scheme  of  improvement  involved  a  channel  6  feet 
deep  at  mean  low  water  and  100  to  150  feet  wide,  extending  from  the 
sliore  at  Ganarsie  Landing  to  the  navigable  channel  in  Jamaica  Bay,  a 
distance  of  about  3,500  feet.  It  was  thought  that  the  channel  might 
be  maintained  by  the  construction  of  two  pile  dikes,  forming  a  tidal 
reservoir.  The  estimated  cost  under  this  project  was  $88,000.  A  his- 
tory of  the  work  in  considerable  detail  is  given  in  the  Annual  Keport 
of  the  Chief  of  Engineers  for  1887,  Part  I,  page  637. 

The  total  amount  expended  on  this  improvement  to  June  30, 1894, 
was  $52,997.90,  with  which  two  pile  dikes  had  been  built  and  main- 
tained on  the  north  and  south  sides  of  the  channel  at  its  entrance  inU) 
Jamaica  Bay,  1,058  and  820  feet  long,  respectively,  and  the  channel 
dredged  to  a  depth  of  6  feet  at  mean  low  water  and  width  of  about  l-"> 
feet  from  Canarsie  Landing  to  the  deep  water  of  the  bay.  In  addition 
to  this,  several  other  improvements  not  contemplated  in  the  main  proj 
ect,  but  which  added  materially  to  the  facility  of  navigation  or  to  the 
maintenance  of  the  channel,  had  been  executed,  viz,  the  excavation  of 
a  cut  250  feet  long  and  70  feet  wide,  with  a  depth  of  6  feet,  on  the  east 
side  of  the  steamboat  landing  at  Ganarsie,  and  a  cut  at  the  end  of  the 
wharf  at  Canarsie  Landing  1,300  feet  long  and  60  feet  wide,  with  a  depth 
of  4  feet,  extending  through  to  the  southwest  to  connect  with  the  south- 
west channel,  the  latter  for  the  purpose  of  promoting  tidal  circulation. 
The  tidal  currents  are  due  to  a  mean  rise  and  fall  of  4.7  feet. 
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WORK  DONE  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1895. 

There  have  been  no  contracts  or  expenditures  made  during  the  fiscal 
year. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $2,000  for 
continuing  the  improvement. 

The  work  will  be  performed  by  hired  labor,  operating  the  Government 
dredge  Alpha  and  plant  when  it  becomes  available,  in  turn,  for  this 
improvement. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1897,  is  $10,000. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  o^ 
entry.    Nearest  light-honse,  Fort  Tompkins  Lisht;  nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  collected  i^t  the  port  of  New  York  during  the  fiscal  year 
ending  June  30,  1895,  was  $104,125,069. 

AMOUNTS  APPROPRIATED. 


By  act  of— 

June  U,  1880 $10,000 

March  3,1881 5,000 

August  2,1882.. 3,000 

July  5, 1884 5,000 

August  5,1886 10,000 

August  11,1888 10,000 


By  act  of— 

September  19, 1890 $5, 000 

July  13,1892 5,000 

August  17,1894 2,000 

Total 55,000 

Amount  expended 53, 000 


Money  statement. 

July  1, 1894,  balance  unexpended $2. 10 

Amount  appropriated  by  act  of  August  17, 1894 2, 000. 00 

2,002.10 
2.10 


June  30, 1895,  amount  expended  during  fiscal  year 

July  1, 1895,  balance  unexpended 2, 000. 00 

(Amount  (estimated)  required  for  completion  of  existing  project 33, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    10, 000. 00 
Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKRCIAL   STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Canarsie  Bay,  New  York,  dur- 
ing the  year  ending  December  31,  1894,  were  furnished  by  Mr.  William  Warner, 
superintendent  of  the  Brooklyn,  Jamaica  Bay  and  Rockaway  Beach  Railroad : 


Articles. 


1  Amount. 


Tons. 

Fish  and  shellfish 22,200 

Coal 11,100 

Building  materials 50,125 

Fertilisers 60,000 


Total 133,425 


Value. 


$256,000 
37,500 
152,000 
50,000 


495,500 


Vessels. 

Number. 

Average 
draft. 

Average 
tonnage. 

8team 

10 

84 

5 

150 

Feet. 
3| 

Tone. 
300 

Sail 

18 

Bargefl 

150 

Yachts 

4 

Total 

240 

The  above  table  shows  an  increase  of  63,915  tons  over  that  reported  for  year  1883. 
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E  15. 
IMPROVEMENT  OP  SHEEPSHEAD  BAY,  NEW  YORK. 

[This  work  was  in  the  charge  of  Oapt  T.  L.  Caaey.  Corps  of  Bngineera,  until  October  24 18M.) 

Sheepshead  Bay,  Long  Island,  is  a  small  tidal  bay  about  2  miles  long, 
lying  inside  Coney  Island,  New  York,  and  extending  easterly  firom  the 
village  of  Oravesend  to  Bockaway  Inlet,  into  which  it  empties.  Its 
widtn  varies  from  100  to  1,000  feet,  and  its  depth  fh)m  0  to  10  feet  at 
mean  low  water.  The  natural  entrance  is  subject  to  progressive 
changes  of  position,  due  to  the  action  of  the  waves  on  the  sandy 
beaches. 

The  original  project  for  the  formation  and  maintenance  of  a  dredged 
channel  100  feet  wide  and  6  feet  deep,  mean  low  water,  was  modified 
in  February,  1889,  the  modified  project  contemplating  a  channel  5,350 
long,  60  feet  wide,  and  5J  feet  deep,  mean  low  water,  from  the  town  of 
Sheepshead  to  within  1,080  feet  of  Dead  Horse  Inlet  Cut,  to  connect 
with  the  channel  of  similar  width  and  depth  already  existing  at  that 
point.  This  channel,  which  was  completed  December  6, 1889,  seems  to 
have  maintained  itself  in  a  very  satisfactory  manner.  The  estimated 
cost  of  the  existing  project  was  934,200. 

The  amount  expended  on  this  project  to  the  end  of  the  fiscal  year 
ending  June  30, 1894,  was  $25,967.95. 

With  this  amount  a  channel  had  been  dredged  100  feet  wide  and  6 
feet  deep  at  mean  low  water,  connecting  the  east  end  of  the  bay  with 
Dead  Horse  Inlet,  and  the  interior  channel  dredged  60  feet  wide  and 
5i  feet  deep  at  mean  low  water  for  a  distance  of  3,400  feet  from  the 
town  of  Sheepshead  toward  Dead  Horse  Inlet.  The  first-mentioue^l 
channel,  from  a  survey  in  1887,  was  observed  to  have  not  maintained 
itself,  having  contracted  to  a  width  of  60  feet  with  an  average  depUi 
of  5^  feet,  mean  low  water. 

WORK  DONE  DURINO  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895. 

No  contracts  were  in  force  and  no  ex|)enditures  were  made  durini^ 
the  fiscal  year. 

,  No  funds  have  been  available  for  continuing  the  improvement  since 
work  was  suspended  in  December,  1889. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-honse.  Fort  Tompkins  Light.    Nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  vear 
ending  June  30,  1895,  was  $104,125,069. 

Original  estimate  (1879) $100,000 

Bevised  estimate  (18S3) 34,200 

AMOUNTS  APPROPRIATED. 

By  act  of— 

June  14, 1880b $3^000 

March  3,  1881 5,000 

Augu8t2,1882 3,000 

Julys,  1884 5.000 

August  5,  1886 5,000 

August  11,  1888 5»000 

TotAl ; 26,000 

Amount  expended 26, 000 

Money  statement 

July  1, 1894,  balance  unexpended $32.06 

June  ^,  1895,  amount  expended  during  fiscal  year 32.05 

i  Amount  (estimated)  required  for  completion  of  existing  project 8, 200. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  s^d 

t     harbor  acts  of  1§66  and  1867.  gi.ized  by  CoOgk 
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COMMERCIAL   STATISTICS. 


The  commerce  of  Sheepsheaul  Bay  for  the  calendar  vear  1892  was  estimated  at 
132,000  tons. 


E  i6. 

IMPROVEMENT  OF  ARTHUR  KILL,  NEW  YORK  AND  NEW  .JERSEY. 

[This  work  was  in  the  oharfce  of  Capt.  T .  L.  Caaej,  Oorps  of  Engineers,  until  October  24,  18M.] 

A  history  of  this  improvement,  which  originated  by  special  resolu- 
tion of  the  Committee  on  Commerce  in  the  Senate,  is  given  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1889,  Part  I,  page  819,  and 
ftirther  statement  of  the  comdemnation  proceedings  necessary  for  the 
Acquirement  of  the  land  forming  Steep  Point  is  given  in  the  Annual 
Eeport  for  1890,  page  843.  The  approved  project  provides  for  the 
removal  of  this  point  of  land  by  successive  parallel  cuts  to  the  regular 
channel  depth,  with  the  object  of  rectifying  the  current  near  the  Balti- 
more and  Ohio  Railroad  Bridge.    It  is  estimated  to  cost  $26,500. 

Up  to  June  30, 1894,  $21,470.74  had  been  expended  in  acquiring  the 
land  and  in  dredging  off  about  1^  acres  of  the  point,  increasing  the 
width  of  the  channel  by  225  feet  and  resulting,  as  observation  shows^ 
in  directing  the  currents  more  nearly  peri)endicular  to  the  bridge. 

WORK  DONE  DUEINO  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1895. 

No  contracts  were  in  force  during  the  year. 

The  river  and  harbor  act  of  August  17,  1894,  appropriated  $4,500, 
the  balance  of  the  original  estimate,  to  complete  the  improvement. 
Authority  to  operate  by  hired  labor,  using  the  Government  dredge 
Alpha  and  additional  hired  plant  required  in  transporting  the  material 
to  the  dumping  ground  at  sea,  was  granted  September  6, 1894. 

The  plant  became  available  for  this  work  January  4,  and  the  project 
was  completed  January  24, 1895.  The  balance  of  the  meadow  land 
acquired  by  the  United  States,  about  one-fourth  acre,  was  removed  to 
a  depth  of  13  feet  at  mean  low  water,  cutting  away  from  the  convex 
shore  a  strip  10  feet  to  20  feet  wide  and  800  feet  long.  Seven  thousand 
seven  hundred  and  thirty-eight  cubic  yards  were  removed  at  a  cost  of 
26  cents  per  cubic  yard. 

The  total  amount  removed  in  execution  of  the  project  was  75,238 
cubic  yards,  scow  measurement,  being  96  per  cent  of  the  original  esti- 
mate; the  average  cost  per  cubic  yard  was  24.1  cents,  being  81  per 
cent  of  the  estimated  cost. 

The  deflecting  point  has  been  cut  away  a  total  of  230  feet  normal  to 
the  stream,  resulting  in  a  rectification  of  the  tidal  currents  of  material 
benefit  to  navigation. 

The  channel  width  at  this  point  is  now  730  feet,  with  a  minimum 
depth  of  13  feet  at  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
inclusive  of  outstanding  liabilities,  was  $3,930.56. 

As  the  approved  project  has  been  completed,  no  further  appropriation 
is  recommended  for  this  improvement. 

This  work  is  iu  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-hoase,  Bergen  Point  Light;  nearest  fort,  Fort  Tompkins. 
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AMOUNTS  APPKOI'RIATBD. 

By  act  of— 

August  11, 1888 $10,000.00 

September  19,  1890 7,000.00 

July  13,  1892 5,000.00 

August  17,  1894 4,500.00 

Total 26^500.00 

Amount  expended 25,201.30 

Money  statement. 

July  1, 1894,  balance  unexpended $529.26 

Amount  appropriated  by  act  of  August  17,1894 4,500.00 

5.029.26 

Juue  30, 1895,  amount  expended  during  fiscal  year 3,  730. 56 

July  1, 1895,  balance  unexpended 1,298.70 

July  1, 1895,  outstanding  liabilities 200.00 

July  1, 1895,  balance  available 1,098.70 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Arthur  Kill,  New  York  and 
New  .Jersey,  during  the  year  ending  December  31, 1894,  were  compiled  from  state- 
mentt}  furnished  by  parties  making  shipments  over  this  waterway: 


Articles. 


Coal 

Building  matei  lals . 

Fertili«ers 

MiscellaDeous 


Total. 


Amount. 


Ton*. 

2,550.862 

21,844 

20,000 

721. 186 


3,322,882 


Value. 


18, 052;  407 

IM,  174 

55.000 

11,321,558 


20.515.139 


Veiwelii. 


Number. 


I 

Steam I  232 

Sail I  1,016 

Bargea '. 10,644 


Average 
draft. 


Feet, 
12* 
12 

10 


ToUl  . 


11,892 


Average 
tonnage. 


Toiw. 
475 
450 
275 


The  above  table  shows  a  decrease  of  61,416  tons  when  compared  with  amount 
reported  for  year  1893. 


E  17. 

IMPROVEMENT    OF    CHANNEL    BETWEEN    STATEN    ISLAND    AND    NEW 

JERSEY. 

[This  work  was  In  the  charge  of  Capt.  T.  L.  Casey,  Corps  of  Engineers,  until  October  24,  1894.] 

A  description  of  this  channel  and  a  complete  history  of  the  work 
done  toward  its  improvement  may  be  found  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1887,  Part  I,  page  743. 

Thus  far  the  improvement  has  been  confined  to  that  portion  of  the 
channel  (about  If  miles  long)  which  lies  to  the  east  of  Elizabethport, 
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N.  J.,  and  at  the  moatb  of  Newark  Bay.  This  originally  had  a  depth 
of  only  9J  feet  at  mean  low  water,  while  the  remainder,  lying  between 
the  shores  of  Staten  Island  and  New  Jersey,  had  a  depth  of  from  14  to 
40  feet  at  mean  low  water. 

The  present  project,  adopted  October  20,  1890,  contemplates  dredg- 
ing the  channel  to  a  unifom  depth  of  14  feet  at  mean  low  water  over 
the  entire  width  of  400  feet.  The  estimated  cost  of  the  existing  proj- 
ect is  $210,000. 

Tlie  amoant  expended  on  this  improvement  to  June  30,  1894,  was 
$199,970.88,  and  the  total  amount  of  work  accomplished  consisted  in 
the  construction  of  a  short  dike  and  the  dredging  of  a  channel  through- 
out the  entire  extent  of  the  improvement,  13  feet  in  depth  at  mean  low 
water,  with  widths  varying  from  300  to  350  feet.  It  should  be  added, 
also,  that  for  3,000  feet  in  the  vicinity  of  the  bend  at  the  Stake  Light 
the  width  had  been  increased  to  400  feet,  with  low-water  depths  of  from 

13  to  14  feet. 

An  appropriation  of  $15,000  was  made  in  the  act  of  July  13, 1892. 
A  project  for  the  expenditure  of  this  appropriation  in  widening  and 
deepening  the  channel  at  such  ])oints  as  prove  on  examination  to  be 
most  deficient,  the  work  to  be  done  by  contract  after  advertisement  and 
award  in  accordance  with  regulations,  was  approved  July  26, 1892. 

Work  under  the  project  was  deferred,  pending  a  survey  of  the  chan- 
nel in  the  vicinity  of  the  Corner  Stake  Light,  to  determine  the  amount 
of  shoaling  that  had  taken  place  at  this  locality  since  dredging  was 
last  done.  This  survey  was  made  November,  1893,  and  showed  that  the 
improved  channel,  with  widths  of  from  300  to  350  feet  and  depth  of  13 
feet,  mean  low  water,  between  Shooters  Island  and  the  Corner  Stake 
Light,  had  contracted  in  places  to  a  width  of  about  200  feet;  and  that 
in  the  vicinity  of  the  bend  at  the  Stake  Light,  where  a  400-foot  width 
had'  been  given  the  channel,  with  mean  low  water  depths  of  from  13  to 

14  feet,  the  width  corresponding  to  the  aforementioned  depths  was  only 
about  140  feet. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1895. 

There  was  available  at  the  beginning  of  the  fiscal  year,  for  dredging 
under  authority  dated  March  17, 1894,  by  hired  labor  in  operating  the 
Government  dredge  Alpha  and  additional  hired  plant,  the  sum  of 
$13,900.62. 

The  district  plant  was  transferred  from  the  Earitan  River  to  this 
improvement  July  24,  1894.  The  Government  dredge  Alpha^  tugs  Ant 
and  Mary,  and  three  dump  scows,  together  with  two  additional  hired 
scows,  were  employed  in  widening  the  contracted  channel  in  the  vicinity 
of  the  Corner  Stake  Light.  The  work  progressed  rapidly  and  econom- 
ically. 

Authority  to  expend  the  amount  appropriated  in  the  river  and  harbor 
act  of  August  17,  1894,  $6,000,  in  continuing  the  operations  then  in 
progress,  was  granted  September  1, 1894. 

The  Government  tug  Ant  was  transferred  to  other  work  on  October  1^ 
and  a  seagoing  tug  hired  under  agreement  approved  October  2, 1894. 
The  work  was  carried  on  continuously  until  January  4, 1895,  when  the 
funds  were  exhausted. 

The  total  amount  dredged  and  dumped  at  sea  during  the  year  by 
application  of  appropriations,  acts  of  July  15, 1892,  and  August  17, 1894, 
was  86,667  cubic  yards. 
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Table  of  operationVf  hy  montha. 


Month. 


July 

Auenst  — 

October.... 
Kovember. . 
December. . 


1894. 


Worked. 


Hours. 
40.25 
238.5 
180 
188.5 
186.5 
155.25 


Jan  oar  J. 


18B5. 


16 


Lost. 


Hours. 
10.25 
28.5 
41 
73.5 
55.5 
84.76 


Total I  1,009 


297.5 


Anion  lit 
of  material 

drediEed 
and  depna- 
ited  at  sea. 


Onbie  yds. 
2,928 
19,868 
17.928 
17,834 
13.743 
13,047 

1.325 


and  rs'     i       ^^ 


I 


$2,303.31  i 
3,083.71 
3.194.85 
3,412.30 
2,752.81 
2.781  07 


CtnU. 
786 
15 
17.8 
19.1 
20 
21.3 


86.667 


274.16  1  20.7 


17,862.21  I 


20  5 


The  cost  waA  20.5  cents  per  cubic  yard. 

The  last  contract  price  for  work  at  this  locality  ia  1891,  under  more 
favorable  conditions,  was  26  cents  per  cubic  yard. 

The  channel  at  the  turn  around  the  Corner  Stake  Light  and  west- 
ward for  a  total  linear  distance  of  1,500  feet  was  restored  to  the  full 
width  of  the  project,  400  feet;  eastward  for  a  distance  of  1,100  feet  a 
width  varying  from  260  feet  to  300  feet  was  secured;  an  average 
increase  in  channel  width  of  165  feet  along  the  entire  linear  distance 
of  2,600  feet  dredged  throughout  to  the  full  depth  of  the  project,  14 
feet  at  mean  low  water. 

The  amount' expended  during  the  fiscal  year  ending  June  30, 1895, 
inclusive  of  outstanding  liabilities,  was  $19,762.32. 

The  channel  at  this  locality,  being  unprotected  from  the  drift  across 
the  shoal  flats  of  Newark  Bay  forming  its  northerly  bank,  will  require 
frequent  redredging  to  maintain  a  width  sufficient  for  the  traffic  con- 
stantly passing  in  either  direction. 

Fifteen  thousand  dollars  can  be  profitably  expended  duriug  the  fiscal 
year  ending  June  30, 1897,  in  continuing  this  improvement. 

This  work  is  in  the  coUection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-hoase,  Bergen  Point  Liffht;  nearest  fort,  Fort  Tompkins. 

Amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  vear  end- 
ing June  30, 1895,  was  $104,125,069. 

AMOUNTS    APPROPRIATED. 


By  act  of— 

Juno 23, 1874 (diking)....  $50,000.00 

August  14,1876  (dredging)  10, 000. 00 

June  18,  1878 15,000.00 

June  14, 1880 29^000.00 

August  2,  1882 40,000.00 

July5, 1884 10,000.00 

Augusts,  1886 16,000.00 


By  a«t  of— 

August  11,  1888 $15,000.00 

September  19, 1890 15, 000. 00 

July  13, 1892 15,000.00 

August  17,  1894 6,000.00 

Total 220,000.00 

Amount  expended 219,733.20 


Money  statement. 

July  1,  1894,  balance  unexpended $14, 089. 12 

Amount  appropriated  by  act  of  August  17,  1894 6,000.00 

20,029.12 
June  30,  1895,  amount  expended  during  fiscal  year 19, 762. 32 


July  1,  1895,  balance  unexpended. 


266.80 


(Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    15,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893.  ajp 
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COMMBRCIAL  8TATI8TICB. 


The  following  statistics  relative  to  the  commerce  of  channel  between  Staten 
Island  and  New  Jersey  daring  the  year  ending  December  31,  18d4,  were  compiled 
from  statements  furnished  by  parties  making  shipments  over  this  waterway : 


ArticlM. 

AmoQnt. 

Value. 

Coal 

Tons. 

8,6B1  257 
35,095 
00,282 

1.502,010 

$12,534,280 
222  044 

Bnildinflr  matf^rtfil  . - r .-r r ,.-.,,,-, 

FertillBera   .....^ 

000  148 

iffiiMM^Ian^nH 

26. 741,  .382 

ToUl 

5, 200, 524 

40.40'<.783 

Yeasela. 

Number. 

Average 
draa: 

Average 
tonnage. 

Steam 

2.557 

2.854 

20.238 

1,242 

Feet. 

? 

10 

Tans, 

Sail 

183 

BarffOB 

180 

RaftH 

2B0 

Total 

\     26.801 

The  above  table  shows  an  increase  of  1,725,613  tons  when  compared  with  that 
reported  for  year  1893. 


E  i8. 

IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY. 
[This  wonk  was  in  the  chargeof  Capt.  T.  L.  Casey,  Corps  of  Engineers,  until  Oetober  24, 18M.] 

The  Passaic  River  is  being  improved  under  two  separate  projects, 
the  first  applying  to  the  river  below  Center  Street  Bridge,  ^Newark,  to 
and  beyond  the  shoal  in  Newark  Bay,  a  distance  of  7§  miles;  the  sec- 
ond to  the  upper  course  of  the  river  from  Center  Street  Bridge  as  far 
as  Passaic,  a  distance  of  8  miles.  The  most  recent  appropriation  was, 
however,  made  in  a  single  sum  for  the  entire  river,  and  hereafter  the 
two  projects  will  be  united  in  such  a  way  that  the  funds  can  be  expended 
at  those  parts  of  the  river  most  urgently  needing  control  or  repair  in  the 
interests  of  navigation. 

1.  BELOW  NEWARK. 

The  lower  portion  of  the  river  from  Center  Street  Bridge  to  Newark 
Bay  was  first  surveyed  by  the  Engineer  Department  in  1879.  The 
greatest  depth  in  the  channel  at  a  point  above  Elbow  Beacon  was  only 
7.1  feet,  and  in  many  places  the  greatest  depth  was  7.5  feet  at  mean  low 
water.  A  project  was  adopted,  based  on  this  survey,  providing  for 
obtaining  by  diking  and  dredging  a  channel  200  feet  wide  and  10  feet 
deep  at  mean  low  water  from  Center  Street  Bridge  to  Newark  Bay  at 
a  cost  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay,  a  distance  of  12,000  feet,  and  for  dredging  a  channel 
across  the  sboal  in  Newark  Bay  200  feet  wide  and  10  feet  de^  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 
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The  amount  expende<l  to  June  30, 1894,  was  $266,582.95,  with  which 
6,205  feet  of  dike  had  been  built  and  maintained,  the  channel  through 
the  shoal  in  the  bay  and  the  channel  up  the  river  as  far  as  Center  Street 
Bridge,  Newark,  dredged  to  the  required  dimensions.  Contractiou 
occurred,  materially  reducing  the  width,  and  in  some  localities  the 
depth,  of  the  dredged  channels.  The  full  dimensions  of  the  project 
have  been  restored  at  all  such  localities,  from  the  bridge  of  the  Central 
Railroad  of  New  Jersey  to  the  Center  Street  Bridge,  the  upper  limit  of 
the  section  below  Newark. 

WORK  DONE  DURING  THE   FISCAL.  YEAR  ENDING  JUNE  30,  189o. 

There  were  no  existing  contracts  at  the  beginning  of  the  fiscal  year. 
Work  was  in  progress,  under  authority  dated  May  16, 1894,  paving  the 
face  of  the  spoil  bank  behind  the  stone  filled  timber  dike  in  Newark 
Bay,  utilizing  the  stone  then  being  removed  from  the  Raritan  River  by 
the  Government  dredge  Alpha, 

When  operations  were  suspended  on  the  Raritan  River,  July  29, 1894, 
the  amount  of  stone  which  had  been  placed  along  the  dike  was  1,249 
cubic  yards,  in  addition  to  the  amount  reported  at  the  close  of  the  last 
fiscal  year,  making  a  total  of  3,281  cubic  yards,  and  serving  to  revet 
the  bank  up  to  the  line  of  extreme  tidal  wash  for  a  linear  length  of 
1,800  feet. 

The  cost  for  towing  from  the  Raritan  River,  discharging,  and  placing 
was  05  cents  per  cubic  yard. 

The  river  and  harbor  act  of  August  17,  1894,  appropriated  $15,000 
for  continuing  the  improvement. 

Authority  to  expend  the  allotment  in  dredging  within  the  limits  of 
the  projected  channels  was  granted  August  31, 1894.  Advertisement 
inviting  proposals  for  dredging  was  issued  January  15,  and  proposals 
opened  February  20, 181)5.  The  work  was  awarded  to  Alonzo  B.  Smith, 
the  lowest  bidder,  at  28.9  cents  per  cubic  yard  for  dredging  below 
Newark;  at  95  cents  per  cubic  yard  for  dredging  and  $4.50  per  cubic 
yard  for  removing  bowlders  exceeding  one-half  cubic  yard  at  localities 
above  Newark.  Contract  was  made  and  approved  by  the  Chief  of 
Engineers  March  14, 1895.  Dredging  below  Newark  began  March  29, 
and  was  completed  June  7, 1895. 

Two  dipper  dredges  were  employed  upon  the  channel,  and  one  clam 
shell  at  the  dike  in  Newark  Bay,  making  a  dumping  ground  and 
rehandling  material. 

Thirty-five  thousand  cubic  yards  of  mud  and  sand  were  removed 
from  the  channel  below  the  bridge  of  the  Central  Railroad  of  New  Jer- 
sey, opening  the  channel  to  the  full  width  of  200  feet  for  a  linear  dis- 
tance of  2,700  feet,  where  the  width  had  contracted  since  the  dredging 
of  1881  to  a  width  of  50  feet,  and  giving  a  depth  of  more  than  10  feet 
at  mean  low  water. 

The  spoil  was  deposited  along  the  embankment  thrown  up  behind 
the  dike  in  Newark  Bay,  utilizing  material  dredged  from  time  to  time, 
and  built  to  protect  the  dike  from  the  undermining  action  of  the  tidal 
currents  flowing  to  and  from  the  basin  inclosed  behind  the  dike  by  tbe 
building  of  the  New  York  Bay  and  Waverly  Railroad  in  1889.  The 
bank  was  raised  to  a  height  of  about  8  feet  above  the  top  of  dike  for 
a  linear  distance  of  2,100  feet,  with  a  slope  of  about  1  vertical  to  '> 
horizontal. 

Under  the  present  condition  of  the  improvement,  9.2  feet  at  mean 
low  water  is  the  greatest  depth  that  can  be  carried  over  a  shoal  in  New- 
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ark  Bay  about  1,500  feet  in  extent  and  situated  1  mile  below  the  Passaic 
Light.  The  channel  through  Newark  Bay  for  a  distance  of  2,000  feet 
opposite  the  Passaic  Light  and  for  an  additional  distance  of  2,000  feet 
just  above  the  junction  of  the  Hackensack  and  Passaic  channels  has 
contracted  to  a  width  of  100  feet. 

2.  ABOVE  NEWARK. 

Before  its  improvement  was  undertaken  the  upper  part  of  the  river 
had  a  navigable  6-foot  channel,  except  at  Middle,  Belleville,  Rutherford 
Park,  and  Bolzman  bars,  where  the  depths  were  4.5  feet,  3.9  feet,  3  feet, 
and  3.5  feet,  respectively. 

The  project  of  improvement  was  adopted  in  1872,  and  provided  for  a 
channel  across  and  above  the  shoals  from  7^  to  6  feet  deep  at  mean  low 
water,  and  from  200  to  60  feet  wide,  to  be  obtained  by  dredging  and 
diking,  at  a  cost  of  $123,924.  It  was  modified  in  1885  by  extending 
the  channel  below  Middle  Bar  1,500  feet  to  the  Brie  Railroad  Bridge, 
increasing  the  estimate  to  $129,000,  which  was  further  increased  in  1886 
to  $133,762.  The  deposit  of  material  from  freshets,  as  well  as  the  diffi- 
cult and  costly  nature  of  the  dredging,  prompted  a  recommendation  to 
increase  this  last  estimate  to  $193,822,  which  was  approved  October  6, 
1890. 

The  amount  expended  to  June  30,  1894,  was  $145,331.22,  with  which 
channels  had  been  dredged  to  the  requisite  depth,  with  width  of  from 
60  to  75  feet;  a  channel  through  Third  River  Bar  dredged  to  the  required 
depth,  with  width  of  100  feet  for  a  distance  of  800  feet,  and  below  this 
bar  the  channel  was  increased  in  width  by  40  feet,  with  the  same  depth 
for  a  distance  of  700  feet,  and  by  20  feet  for  a  further  distance  of  245 
feet,  giving  a  continuous  100-foot  channel  through  this  reach,  having  a 
uniform  depth  of  6  feet  at  mean  low  water. 

The  channel  through  Belleville  Bar  was  given  a  mean  low-water  depth 
of  from  6  to  7  feet  and  width  of  100  feet;  the  channel  through  Holzman 
Bar  widened  35  feet,  with  a  mean  low-water  depth  of  from  6  to  8  feet, 
for  a  distance  of  418  feet,  and  the  channel  through  Rutherford  Park 
Bar  given  a  similai*  depth,  with  a  width  of  85  to  100  feet,  for  a  distance 
of  1,035  feet. 

WORK  DONE  DURING  THE   FISCAL  TEAR  ENDING  JI^NE  30,  1895. 

Operations  above  Newark  began  May  29,  and  at  the  close  of  the  fiscal 
year  4,161  cubic  yards  of  gravel  and  1.16  cubic  yards  of  measured  bowl- 
ders had  been  removed  from  the  upper  end  of  Lime  Kiln  Bar,  resulting 
in  a  channel  width  of  110  feet  and  depth  of  7.5  feet  at  mean  low  water 
for  a  distance  of  500  feet  below  the  Montclair  and  Greenwood  Lake 
Railroad  Bridge,  an  increase  in  width  of  70  feet,  and  increase  in  depth 
below  the  west  draw  opening  of  2.6  feet,  and  making  both  draw  open- 
ings available  for  the  deepest  draft  that  can  be  carried  to  the  bridge. 

Under  the  present  condition  of  the  improvement  vessels  drawing  6 
feet  of  water  can  at  mean  low-water  stage  reach  the  wharves  at 
Passaic  City,  the  head  of  navigation,  distant  8  miles  above  the  Center 
Street  Bridge,  Newark. 

The  depth  of  7.5  feet  at  mean  low  water  secured  under  the  project 
from  the  Center  Street  Bridge  to  the  Montclair  and  Greenwood  Lake 
Railroad  bridge  has  shoaled  at  Middle  and  Lime  Kiln  bars  to  a  depth 
of  6  feet;  and  the  channel  width  at  Middle,  Lime  Kiln,  and  RutAerford 
Park  bars  is  not  sufficient  for  safe  navigation. 
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The  amount  expended  daring  the  fiscal  year  ending  Jane  30,  1895, 
inelusive  of  outstanding  liabilities,  was  $19,d51.40. 

The  entire  improyement  extends  a  distance  of  16  miles,  and  the 
amount  that  can  be  profitably  expended  in  maintaining  and  enlarging 
the  channel  dimensions  daring  the  fiscal  year  ending  Jane  30,  1897,  is 
$15,000. 

Mr.  0.  S.  Kelsey,  assistant  engineer,  has  eapervised  all  works  under 
my  charge  in  New  Jersey,  and  has  x>6rformed  his  duties  diligently  and 
efficiently. 

PftBftaic  River  is  in  the  collection  district  of  Newark,  which  is  the  nearest  port  of 
entry.  Nearest  light-house,  Passaic  Light,  at  the  lower  end  of  dike  in  Newaik  Bay. 
Fort  Tompkins  is  the  nearest  fort. 

AMOUNTS  APPROPRIATED. 


By  act  «t  CoagreM  approved— 


Jkm  10,1872 

March  3, 1873 

J>D«  23,1874 

M«reh3,1876 

Augnst  10, 1870 

Jane  16, 1878 

March  8. 1879 

June  14, 1880 

March  8, 1881 

AugaBt2,1883 

Jaly  5,1884 

Aagiuit5,188« 

August  11, 1888 

Beplember  19, 1800 

July  18. 1892  (for  eutire  river) . . . . 
August  17, 1894  (for  entire  river)  . 


Total 

AmoQut  expended . 


Below 
Newark. 


$30,000.00 
50,000.00 
43,000.00 
26,000.00 
24.000.00 
27,500.00 
40,000.00 


239,600.00 


Above 
Newark. 


OK»,000.00 
25.000.00 
30,000.00 
20,000.00 
10,000.00 
10.000.00 
2,000.00 
2,000.00 


7.000.00 
3.000.00 
2.250.00 
7.500.00 
5. 100. 00 


138.850.00 


Total. 


$85,000.00 
25.000.00 
90.000.00 
20.000.00 
10.000.00 
10.000.06 
2,000.00 
32,000.00 
50.000.00 
50,000.00 
28,000.00 
26,260.00 
35.000.00 
45,100.00 
46,000.00 
15,000.00 


488.350.00 
4S4,«36.49 


Money  statement 

Jnly  1,1894,  balance  unexpended $11,435.83 

Amount  appropriated  by  act  of  August  17,  1894 15,000.00 

26,435.83 
June  30,  1895,  amount  expended  during  fiscal  year 13,022.32 

July  1,  1895,  balance  unexpended 13,413.51 

Jnly  1,  1895,  oatstauding  liabilities $6,107.25 

Jaly  1,  1895,  amount  covered  by  uncompleted  contracts 1, 761. 83 

6,929.08 

July  1,  1895,  balance  available 6,484.48 

{Amount  (estimated)  required  for  completion  of  existing  project 109, 347. 00 
Amount  tb  a t  can  be  profi  tably  expended  in  fiscal  year  ending  J  une  80, 1897    15, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3  1893. 
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Abstract  ofproposdla  far  improving  Passaic  Biver,  South  River,  Matiawan  Creek,  and 
Eeyport  Harbor,  New  Jersey,  received  in  response  to  (Htveriisement  dated  January  15, 1896, 
and  opened  February  £0, 1895,  by  Lieut.  CoL  G,  L.  Gillespie,  Corps  of  Engineers, 


No. 


Same  of  bidder. 


Dredginff  material 

below  jNewark, 

K.J.  (35,000 

cubic  yards). 


Edgar  M.Payne 

Peter  W.  Myers 

The  Newbarg  Dredging  Co. 

John  H.  Fenner 

Thomas  H.Benton 

EWah  Brainard 

r7g.&  J.  S.  Packard 

AlonzoE.  Smith 


Pas(»aio  River,  Xew  Jersey. 


Dredgingmaterial 

above  Newark, 

N.J.  (5.500 

cubic  yards). 


Per 
cubic 
yard. 


$0.38 
.29 
.32 


.28  A 


Amount. 


$1.1, 300 
10,150 
11.200 


10.125 


$1.30 


1.10 
'i.'25 
".'95 


Amount. 


$7,150 


6,050 
'6,'875 
*5,"225 


Removing  bowl- 
ders above  New- 
ark. N.J.  (110 
cubic  yards). 


Per 
cubic 
yard. 


$5.j0 


10.0a 
"i'.90 

"i'.sb 


Amount. 


$550 


1.100 

"869 

"*495 


Total. 


$20,450 


18,944 
"♦i5,*836 


No. 


Niune  of  bidder. 


Edgar  M.Payne 

Peter  W.  Myers 

The  Newburg  Dredging  Co . 

John  H.  Fenner 

Thomas  H.  Benton 

El^ah  Brainard 

R.  G.  &  J.  S.  Packard 

AlonsoE.  Smith 


South  River, 
New  Jersey, 

dredging 
aateriaf  (10,000 
cubic  yards). 


Per 
cubic 
yard. 


$0.34 
.30 
.28 
.28 


.38 


Mattawan 
Creek,  New  Jer- 
sey, dredging 
material  (7,500 
cubic  yurds). 


Keji)ort  Har- 
bor, New  Jersey, 

dredging 
material  (20,000 

cubic  yards). 


Per 

Amonnt.  cubic  Amount, 
yard. 


$3,400 
3,000 
2,800  $0.30 
2,800 


3,800 


2,900 


$2,250 


.31 


.30 


2,325 


2,250 


Per 
cubic 
yard. 


$0.31 


.20 


Amount. 


$6,200 


4,000 


Mattawan 
Creek  and  Key- 
port  Harbor, 
New  Jersey, 
dredging 
materiar(2^500 
cubic  yards). 


Per 
cubic 
.yard. 


$0.21 


.81 
.22 
.20 


Amount. 


$5,775 


8.525 
6,050 
•6,500 


*  Lowest  bid  for  Paaaaic  River  and  Mattawan  Creek  and  Keyport  Harbor. 


COMMERCIAL  STATISTICS. 


The  statistics  relative  to  the  commerce  of  Passaic  River,  New  Jersey,  during  tne 
year  ending  December  21, 1893,  furnished  by  Mr.  P.  T.  Qninn,  secretary  of  the  Board 
of  Trade,  Newark,  N.  J.,  have  remained  practically  unchanged  and  are  therefore 
herein  repeated: 


Articles. 

Amount. 

Value. 

Ttnllftl-ncr  vnAtiAnfL. 

Tons. 
315, 709 
221,841 
842,732 
63.750 
882, 137 

$4,090,-630 

11,092,070 

3.473,000 

255,000 

Iron  and  ores ^ .                     .      .,,. 

FertiHser*--- 

Coal 

Miscellaneous 

19.619.408 

ToUl 

1,  276, 169 

38, 529, 708 

Vessels. 

Number. 

Average 
draft: 

Average 
tonnage. 

Steam 

8,729 
5,907 
4,074 
1,213 

Fut. 
9 
8 
6 

Tons. 
475 

Sail 

200 

Barges 

20U 

Raf^,   ,..._ 

Total 

20,823 



ENa  96 62 
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£  19. 

IMPROVEMENT  OF  ELIZABETH  RIVER,  NEW  JERSEY. 
[This  work  wms  in  the  charge  of  C«pt.  T.  L.  Casey,  Corps  of  Engineers,  until  Octoher  24, 1804.] 

This  Stream,  which  is  2g  miles  in  length  from  its  mouth  to  the  head 
of  navigation  at  Broad  street,  Elizabeth,  has  a  width  of  from  50  to  90 
feet,  and  before  its  improvement  the  wharves  in  the  city  conld  only  be 
reached  at  high  water  by  vessels  drawing  less  than  4  feet.  Its  com- 
merce was  estimated  at  45,000  tons  annually.  The  range  of  the  tide 
was  about  4.7  feet  at  its  mouth  and  3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
for  obtaining,  by  dredging,  a  channel  60  feet  wide  and  7  feet  deep  at 
high  water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at 
an  estimated  cost  of  $25,530.  The  estimated  cost  under  the  project 
of  1878  was  increased  in  1882  to  $43,160. 

The  total  amount  expended  on  this  improvement  to  June  30, 1894, 
was  $34,501.47. 

A  channel  of  the  required  dimensions  was  dredged  in  1883  to  within 
1,000  feet  of  the  Broad  Street  Bridge,  but  soon  became  obliterated  by 
reason  of  deposits  of  silt  and  sewage  refuse. 

There  were  no  ftinds  available  for  work  on  this  improvement  fix)m 
1883  until  September  19,  1890,  when  the  sum  of  $5,000  was  appro- 
priated in  the  river  and  harbor  act  of  that  date,  and  was  expended  in 
1891  in  removing  shoals  from  the  river  at  the  bend  above  South  street, 
at  South  Street  Bridge,  at  John  street,  at  the  bend  in  the  river  below 
John  street,  and  at  the  New  York  and  Long  Branch  Eailroad  Bridge,  to 
the  required  high-water  depth,  with  widths  of  from  30  to  50  feet,  thus 
providing  a  channel  having  a  depth  of  7  feet  at  mean  high  water  from 
the  mouth  of  the  river  to  within  900  feet  of  the  Bridge  Street  Bridge,  in 
the  town  of  Elizabeth. 

The  act  of  July  13, 1892,  also  appropriated  $6,000  for  continuing  the 
improvement,  and  a  project  for  its  expenditure  was  approved  July  26, 
1892.  A  survey  at  this  time  indicated  a  channel  from  30  to  50  feet 
wide,  extending  from  the  mouth  to  Bridge  Street  Bridge,  the  head  of 
navigation,  with  mean  high- water  depths  as  follows:  From  mouth  of 
the  river  to  about  2,400  feet  above  the  Kew  York  and  Long  Branch 
Eailroad  Bridge,  7  to  11  feet;  thence  to  within  900  feet  of  the  South 
Street  Bridge,  6  to  7.3  feet;  thence  to  bend  above  South  Street  Bridge, 
5.3  to  6.9  feet;  and  from  this  point  to  the  head  of  navigation,  at  Bridge 
Street  Bridge,  about  2|  miles  from  the  mouth,  4.1  to  5.8  feet. 

Bids  were  invited  by  public  advertisement,  dated  February  18, 1893, 
for  doing  the  work  in  accordance  with  the  above-mentioned  project,  and 
none  were  received  at  date  of  opening,  March  29,  1893.  It  was  subse- 
quently recommended  that  this  work  be  left  in  abeyance  until  such  time 
as  an  advantageous  offer  for  doing  it  could  be  obtained. 

There  was  no  work  done  on  this  improvement  during  the  fiscal  year 
ending  June  30, 1893. 

The  project  for  the  application  of  the  appropriation,  act  of  July  13, 
1892,  was  executed  by  hired  labor  in  the  open  market  during  the  period 
from  April  23  to  June  30, 1894. 

The  improved  channel  was  extended  a  distance  of  900  feet  to  withm 
125  feet  of  the  Bridge  Street  Bridge,  which  is  practically  the  head  of 
navigation.  The  channel  was  given  a  width  of  45  feet  and  a  depth  of  7 
feet  at  mean  high  water  where  attainable. 
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Early  in  the  work  a  fixed  red  sbale  was  uncovered,  cro])ping  out  on 
either  side  from  a  few  inches  to  1  foot  above  the  required  depth. 

Through  the  centre  of  the  stream,  where  the  eroding  action  has  been 
greatest,  the  required  depth  could  uniformly  be  obtained. 

In  some  places  the  shale  was  partially  broken  down  and  removed  by 
the  dredge  bucket,  although  this  was  not  required  by  the  agreement. 
The  remaining  rock  here  and  there  along  the  side  next  to  the  wharves 
is  an  element  of  danger  to  loaded  vessels  lying  aground  at  low  water, 
and  should  be  removed  when  the  funds  available  will  warrant.  There 
is  further  work  needed  along  the  river  below,  in  redredging  shoals 
fbsmed  by  the  deposits  of  sedimentary  matter,  with  which  the  stream 
is  highly  charged. 

WOBK  DO^iE  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1895. 

Under  authority  dated  September  1, 1894,  the  appropriation  of  93,000 
made  in  the  river  and  harbor  act  of  August  17, 1894,  became  available 
for  dredging  by  hired  labor. 

Proposals  were  invited  by  public  notice  of  ten  days  or  more,  and 
blank  forms  sent  to  all  interested  parties  known  to  the  office.  Bids 
were  opened  December  4, 1894.  The  lowest  bid  received,  $1.25  and  $3 
per  cubic  yard,  respectively,  for  the  two  sections  specified,  was  not  con- 
sidered advantageous  to  the  Government  and  all  bids  were  rejected. 
The  work  was  not  readvertised  at  that  time,  as  there  was  no  reason 
for  expecting  lower  bids,  in  view  of  the  great  amount  of  dredging 
then  under  advertisement  in  the  district.  No  attempt  to  continue 
the  improvement  will  be  made  until  fall,  as  the  river  being  the  place  of 
delivery  for  sewage  for  the  town,  the  disturbance  of  the  bed  by  dredg- 
ing would  be  offensive  to  the  residents  on  the  banks. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
inclusive  of  outstanding  liabilities,  was  $2,498.53,  in  liquidation  of  out- 
standing liabilities  previously  reported. 

Elizabeth  River  is  in  the  collection  district  of  Newark,  N.  J.  Nearest  light-house, 
Bergen  Point  Light;  nearest  fort,  Fort  Tompkins. 

AMOUNTS  APPROPRIATED. 


By  act  of— 

March  3, 1879 $7,500 

June  14, 1880 7,500 

March  3. 1881 4,000 

August  2, 1882 8,000 

September  19, 1890 5,000 


By  act  of— 

July  13,1892 $6,000 

August  17, 1894 3,000 

Total 40,000 

Amount  expended 37,000 


Money  statement 

July  1, 1894,  balance  unexpended $2,498.53 

Amount  appropriated  by  act  of  August  17,  1894 3,000.00 


5, 498. 53 
June  30, 1895,  amount  expended  during  fiscal  year 2,498.53 


July  1, 1895,  balance  unexpended 3,000.00 


{Amount  (estimated)  required  for  completion  of  existing  project 3, 160. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      3, 160. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMERCIAL  STATISTICS. 

The  statistics  relative  to  the  commerce  of  Elizabeth  River,  New  Jersey,  dnrini^ 
the  year  ending  December  31,  1894,  famished  by  Mr.  Thomas  H.  Benton,  of  Eliza- 
beth, N.  J.J  have  remained  practically  unchanged,  and  are  therefore  herein  repeated: 

Articles.  *  Aroonnt.  \    Valne. 

I  Tons,     ' 

Building  material 12.854  I  $67,106 

Coal '  J4,500  77.250 

Miscellaneous I       1,200  6.000 


Total I      2B.654         150,356 

1  I     _ 

^--1-  ^^^-i^dra"^*'    t7^. 


Steam 
Sail 


Feet.     I     Tons. 
5  5 


114  ,  6  I  66 

185 
Ralls '  2  I 

Total. 


Barees |  185  5^  150 


£    20. 

IMPROVEMENT  OF  RAHWAY  RIVER,  NEW  JERSEY. 
[This  work  was  in  the  charge  of  Capt.  T.  L.  Casey,  Corps  of  Engineers,  until  October  24, 1881.] 

In  its  original  condition  the  Bali  way  Biver  had  a  depth  of  8  feet  and 
more  at  mean  high  water  from  its  mouth  to  Bricktown,  3g  miles;  7  feet 
to  Edgar  Dock,  4^  miles;  4.4  feet  to  Milton  Avenue  Bridge,  4|  miles, 
and  4  feet  to  Main  Street  Bridge,  6  miles,  in  the  town  of  Rahway.  Its 
commerce  was  estimated  at  120,000  tons,  and  three  attempts  had  been 
made  to  establish  a  line  of  steamboats  on  the  river,  but  bad  failed  on 
account  of  the  bad  condition  of  the  stream. 

The  original  project  for  this  improvement  was  adopted  in  1878,  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  from 
that  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at  the 
mouth  and  4  feet  at  the  head  of  navigation. 

The  amount  expended  on  this  improvement  to  June  30, 1894,  was 
937,000,  with  which  the  channel  had  been  given  a  depth  of  7  feet  at 
mean  high  water^  and  width  of  from  100  to  50  feet  to  within  550  feet  of 
the  head  of  navigation.  Freshet  material  and  sewage  reftise  have, 
however,  obliterated  all  trace  of  this  dredging,  and  under  present  con- 
ditions  it  will  be  impossible  to  permanently  deepen  the  channel. 

There  has  been  no  appropriation  for  this  work  since  1882. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  The  nearest  light-house  is  Princess  Bay  Light,  and  Fort  Tompkins  is 
the  nearest  fort. 

B     act  of—  AMOUNTS  APPROPRIATKB. 

March  3,  1879 $10,000 

June  14,  1880 10,000 

March  3,  1881 10,000 

August  2,  188- 7,000 

Total 37,000 

Amount  expended S7,000 

Motley  statement. 

(Amount  (estimated)  reqnired  for  completion  of  existing  project $29,250.00 
Amount  that  can  be  profitably  expendea  in  fiscal  year  ending  June  30, 1897    29, 260. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  lt®?^/-.QTp 
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E   21. 

IMPROVEMENT  OF  RARITAN  RIVER,  NEW  JERSEY. 
[This  work  was  in  the  charge  of  Capt.  T.  L.  Casey,  Corps  of  Engineers,  nntil  October  24, 1894.] 

Before  its  improvement  by  the  United  States  the  Earitan  River  had 
a  depth  of  8.5  feet  at  "The  Stakes,"  3  miles;  of  6.5  feet  at  the  "  Middle 
Grounds,"  4^  miles;  of  7.6  feet  at  Whitehead  Sand  Dock,  Similes;  and 
between  this  point  and  New  Brunswick,  12 J  miles  above  the  mouth,  the 
channel  was  obstructed  by  a  number  of  rocky  shoals,  with  depths  of 
from  8.4  feet  to  6.9  feet  at  mean  low  water.  The  city  of  New  Bruns- 
wick, and  the  Delaware  and  Baritan  Canal,  which  terminates  here, 
together  with  extensive  brickyards  on  the  South  liiver,  had  an  exten- 
sive commerce  on  the  stream,  estimated  in  1871  at  3,053,857  tons  per 
annum. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining 
by  diking  and  dredging,  and,  where  necessary,  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water,  from 
the  mouth  to  New  Brunswick,  at  a  cost  of  $2,093,662.05.  It  was  modi- 
fied in  1881,  pursuant  to  the  river  and  harbor  act  of  that  year,  by  add- 
ing to  it  the  dredging  of  the  south  channel,  about  13,000  feet  long,  100 
feet  wide,  and  5^  feet  deep  at  mean  low  water,  from  Kearney  Dock  to 
Crab  Island. 

Under  this  project  $600,849.04  had  been  expended  June  30, 1894,  in 
constructing  the  dikes  required  by  the  project  at  "The  Stakes"  and 
"Middle  Grounds,"  in  dredging  channels  200  feet  wide  and  12  feet  deep 
at  mean  low  water  at  these  points,  in  drilling,  blasting,  and  dredging  a 
channel  of  the  same  dimensions  across  the  rocky  shoals  at  Whitehead 
Sand  Dock,  and  thence  up  the  river,  with  a  width  of  100  feet  and  depth 
of  10  feet,  to  within  1,500  feet  of  New  Brunswick,  and  the  channel  to 
Acken  Dock  redredged  to  a  mean  low-water  depth  of  6  feet  and  width 
of  50  feet  from  Raritan  River  to  Acken  Wharf,  a  distance  of  about  600 
feet.  Under  two  special  allotments  made  for  it  in  the  acts  of  March  3, 
1881,  and  August  2,  1882,  the  south  channel  was  dredged  to  the 
required  depth  for  a  distance  of  4,000  feet.  These  improvements  had 
been  of  decided  benefit  to  navigation.  The  commerce  of  the  river  was 
reported  in  1887  at  1,675,355  tons,  valued  at  $28,119,173;  in  1890  at 
1,661,425  tons,  valued  at  $29,877,365;  in  1891, 1,666,888  tons,  valued  at 
$31,031,299;  m  1892  at  1,120,302  tons,  valued  at  $27,694,017,  and 
during  the  past  year  it  is  reported  to  be  1,138,692  tons,  valued  at 
$25,706.57. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895. 

At  the  beginning  of  the  fiscal  year  no  contracts  were  in  force. 

Work  was  in  progress,  operating  the  Government  dredge  Alpha  and 
plant  in  removing  rock  from  the  channel  near  New  Brunswick,  pre- 
viously broken  by  chisel  machine,  under  contract,  continuing  the  Avork 
described  at  length  in  the  annual  report  for  1894. 

Two  thousand  nine  hundred  and  fifty-five  tons  of  rock  and  194  tons 
of  gravel  were  removed  from  the  section  worked  over  by  the  chisel 
machine,  in  addition  to  4,697  tons  reported  at  the  close  of  the  fiscal 
year  ending  June  30, 1894,  and  dredging  completed  July  29, 1894. 

A  total  of  7,652  tons  of  rock  was  removed  from  the  section  from  June 
9  to  July  29, 1894,  and  the  channel  extended  to  within  1,100  feet  of  the 
canal  lock,  with  a  width  of  60  feet  and  depth  of  10  feet  at  mean  low 
water;  an  addition  of  400  feet.  ^  j 
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DUposal  of  dredged  rock.  ttmM. 

Towed  to  Newark  Ba^  for  Tevetment  at  dike 1,673 

Wasted  at  Raritan  River  dumping  gronnd 573 

Removed  by  scows  of  private  parties,  making  application 903 

Total 3,149 

Cost  per  ton. 

For  breaking  rock,  contract  price $1. 25 

For  dredginij^  (operating  expenses  only),  on  scow  alongside 17 

For  towing  in  Raritan  River 13^ 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $20,000 
for  continuing  improvement. 

The  approved  application  provides  for  continuing  the  rock  excavation 
at  New  Brunswick,  employing  the  Government  dredge  Alpha  and  such 
hired  plant  as  i8  necessary,  reserving  $1,000  for  repairs  to  dikes. 

Specifications  for  breaking  rock  free  for  dredging  were  prepared ,  and, 
after  due  approval  and  advertisement,  bids  were  opened  December  26, 
1894.    All  offers  were  rejected  as  excessive  and  the  work  readvertised. 

At  the  second  letting,  on  February  20, 1895,  the  work  was  awarded 
to  Kingston  &  Woods,  the  lowest  bidders,  at  74  cents  per  ton  for  rock 
broken  free  for  dredging,  to  be  paid  for  on  its  removal  by  the  United 
States.    The  contract  was  approved  March  8, 1895. 

During  April  the  contractor  built  and  equipped  a  drill  scow,  carry- 
ing two  traveling  steam  drills,  operated  by  hydraulic  feed  and  lift. 

Drilling  and  blasting  began  May  1,  according  to  contract,  at  a  point 
1,500  feet  below  the  canal  lock  at  New  Brunswick,  and  has  progressed 
favorably  to  the  close  of  the  fiscal  year. 

The  method  of  operation  is  similar  to  that  successfully  employed 
by  this  firm  in  the  improvement  of  Oswego  Harbor,  described  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1893. 

Drill  holes  are  3  inches  in  diameter,  spaced  from  4  feet  to  5  feet  apart, 
and  driven  to  a  penetration  of  2  feet  below  the  required  depth.  The 
average  depth  of  hole  drilled  is  5.2  feet  and  the  usual  charge  2f  pounds 
of  high-grade  dynamite. 

The  holes  are  exploded  singly,  without  removing  the  drill  scow. 

At  the  close  of  the  fiscal  year  1,449  holes  had  been  drilled  and 
blasted,  spaced  over  an  area  of  27,330  square  feet. 

The  amount  of  rock  broken  is  estimated  in  place  at  7,442  tons.  The 
removal  of  the  broken  rock  will  complete  a  section  400  feet  long,  begun 
March  12,  1894,  and  extend  the  dredged  channel  to  within  1,100  feet 
of  the  canal  lock  at  New  Brunswick,  with  a  width  of  100  feet  and  depth 
of  10  feet  at  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
inclusive  of  outstanding  liabilities,  was  $18,069.19. 

The  contract  quantities  have  been  too  small  for  economical  letting. 
The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1897,  is  $50,000. 

This  work  is  in  the  coUection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry.  Nearest  li^ht-house,  Qreat  Beds  Light,  in  Raritan  Bay;  nearest  fort,  fort 
at  Sandy  Hook,  New  Jersey. 

AMOUNTS  APPROPRIATED. 


By  act  of— 

June  18, 1878 $200,000.00 

March  3, 1879 60,000.00 

June  14,1880 100,000.00 

March  3, 1881 25, 000. 00 

August  2, 1882 25,000.00 

July  5, 1884 35,000.00 

August  5, 1886 26,250.00 


By  act  of— 

August  11, 1888 $50,000.00 

Septemher  19, 1890. 60, 000. 00 

July  13,1892 40,000.00 

August  17, 1894 20,000.00 

Total 631,250.00 

Amonii  t  expended y«^. .  611»  189. 78 
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Money  statement. 

July  1,  1894,  balance  unexpended $10,400.96 

Amount  appropriated  by  act  of  Au^st  17, 1894 20,000.00 

30,400.96 

June  30,  1895,  amount  expended  during  fiscal  year 10, 340. 74 

July  1, 1895,  balance  unexpended 20,060.22 

July  1,  1895,  outstanding  liabilities $328.45 

July  1,  1895,  amount  covered  by  uncompleted  contracts 7, 400. 00 

7,728.45 


July  1, 1895,  oaiance  available  . 


12,331.77 


Amount  (estimated)  required  for  completion  of  existing  project 1, 462, 412. 05 

idii      * 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1897 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


50,000.00 


Abstract  of  proposals  for  rock  breaking  in  the  Raritan  River ^  yew  Jersey,  received  in 
response  to  advertisement  dated  January  15,  1896,  and  opened  February  fSO,  1895,  by 
Lieut,  Col.  G.  L.  Gillespie,  Corps  of  Engineers. 


No. 


Name  of  bidder. 


Hinsston  and  Woods* 

John  J.  Fitspatrick 

P.  SanfordRosa 

*  Lowest  bid, 


Breaking  rock  in 
Raritan  River 
(10,000  tons). 


Per  ton 
of  2,000 
pounds. 


$0.74 

2.03 

.75 


Amount. 


$7,400 

29,300 

7,500 


CO.MMERCIAL  STATISTICfi. 

The  followin*?  statistics  relative  to  the  commerce  of  Raritan  River,  New  Jersey, 
during  the  year  ending  December  31,  1894,  were  furnished  by  Hon.  D.  C.  Chase^ 
mayor  of  South  Amboy,  N.  J. : 


Number. 

Tonnage. 

Value.    . 

Receipts  and  sliipiiients :                                                                         | 
Products  of  the  forests -    ^ 

Tons. 

48,625 

483,953 

5.294 

18, 212 
359,  275 
223,333 

Products  of  mines  and  quarries 

Products  of  animals .... 

Asriciiltnral  nrodncts  ........................................ 

Mnnu frtotures  r..,   .-x r-,r , -.,.-,.,,'--„--,,... 

MiflceUaneous  m«ri'hftiidiHfi , rT,--T 

Total  commerce 

1, 138, 692 
3,358,222 

$25,706,057 
113,879,070 

Vessels  arriving  and  departing-  -r r  ,n„ 

23,203 

Grand  total 

4,406,914 

139, 584, 127 

The  above  table  shows  a  decrease  of  307,966  tons  over  amount  of  commerce 
reported  for  year  1893.  It  is  believed  that  the  tonnage  reported  for  the  year  1893  is 
too  large,  and  that  there  has  been  in  reality  a  slight  increase  in  tonnage  for  the 
year  1894. 
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£   22. 

IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 
[ThiB  work  was  in  the  charge  of  Capt  T.  L.  Casey,  CorpB  of  Engineers*  until  October  24,  IBM.] 

Before  the  improvement  of  this  stream  was  undertaken  by  the  United 
States  the  navigation  of  the  lower  2^  miles  of  its  coarse  had  been  aban- 
doned and  a  canal  dredged  at  private  expense  from  a  short  distance 
below  Washington  to  Sayreville,  on  the  Raritan  River.  In  1880  the 
mouth  of  this  canal  had  shoaled  to  a  depth  of  6.4  feet  at  mean  low 
water,  and  the  best  depth  in  the  canal,  some  distance  above,  had 
decreased  to  3.3  feet.  Above  Washington  a  depth  of  2.7  feet  existed 
to  Bissetts,  3|  miles,  and  2.5  feet  to  Old  Bridge,  the  head  of  navigation, 
6^  miles  above  the  mouth  of  the  canal  at  SayreviUe.  The  range  of  the 
tide  was  5.3  feet  at  SayreviDe. 

The  project  adopted  in  1880  provided  for  closing  the  river  below  the 
head  of  the  canal,  correcting  the  direction  of  the  mouth  of  the  latter, 
and  obtaining  by  diking  and  dredging  a  depth  of  8  feet  mean  low  water 
to  Washington,  6  feet  to  Bissetts,  and  4  feet  to  Old  Bridge,  straightening 
the  channel  at  two  points  by  cutting  across  the  meadow,  estimated  to 
cost  $194,695.  This  was  modified  July  30, 1892,  by  omitting  the  pro- 
posed dredging  of  the  cut-off  above  Washington  and  in  firont  of  the 
brickyards,  the  construction  of  Dikes  H,  I,  J,  K,  and  L,  and  substi- 
tuting therefor  the  dredging  of  the  section  of  the  river  between  Wash- 
ington and  the  Baritan  Eiver  Railroad  Bridge,  reducing  the  original 
estimate  to  $176,795. 

The  amount  expended  to  June  30, 1894,  was  $77,039.74,  with  which 
the  direction  of  the  mouth  of  the  canal  has  been  changed;  the  dikes 
below  Washington  completed  and  maintained;  a  small  amount  of 
dredging  done  on  a  shoal  above  Washington;  a  shoal  at  the  mouth  of 
Washington  Canal  removed,  and  a  channel  dredged  60  feet  wide  through 
the  canal  and  50  feet  wide  across  the  shoal  in  the  river  below  Washing- 
ton, the  channel  between  the  Turnpike  Bridge  and  Raritan  River  Rail- 
road Bridge  dredged  50  to  100  feet  wide  and  6  feet  deep,  mean  low 
water,  and  the  channel  for  a  distance  of  350  feet  above  the  bridge 
dredged  to  4  feet,  mean  low  water,  and  a  width  of  70  feet.  At  Bourke 
Reach  the  channel  was  given  a  depth  of  6  feet  at  mean  low  water  and 
width  of  60  feet  for  a  distance  of  860  feet;  in  addition  a  bar  opposite 
Whitehead's  brickyard  was  removed  to  a  depth  of  8  feet  at  mean  low 
water  and  width  of  60  feet  for  a  distance  of  450  feet,  and  at  the  junc- 
tion of  the  canal  and  South  River  a  channel  was  excavated  350  feet 
long,  60  feet  wide,  and  6  feet  deep  at  the  same  stage  of  the  tide. 

WORK  DONE  DXJRmO  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895. 

No  work  was  in  progress  at  the  beginning  of  the  fiscal  year. 

A  bar  in  the  South  River  Canal  was  reported  by  Mr.  M.  A.  Edgar,  f» 
shipper  at  South  River,  and  examination  made  July  27, 1894.  A  scow, 
sunk  in  the  shoalest  part  of  the  canal,  had  remained  for  some  weeks 
until  the  sand  scouring  out  around  the  obstruction  and  lodging  below 
had  formed  a  bar,  obstructing  the  canal  after  the  removal  of  .the  wreck. 

Authority  to  expend  a  small  balance  available  in  dredging  under 
open-market  agreement  was  obtained  August  2. 

A  cut  290  feet  long,  50  feet  wide,  and  8  feet  deep  at  mean  low  water 
was  made,  removing  922  cubic  yards  of  sand,  at  a  cost  of  $450. 
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The  river  and  harbor  act  of  Aagast  17, 1894,  appropriated  $5,000  for 
continuing  the  improvement. 

Tlie  application  of  the  allotment  to  dredging  under  contract  was 
approved  September  1, 1894.  Specifications  were  approved  and  issued 
January  15,  and  proi>osals  opened  February  20, 1895.  The  lowest  offer 
received,  28  cents  per  cubic  yard  for  dredging,  being  made  by  two 
responsible  bidders,  all  bids  were  rejected  and  the  work  readvertised. 

New  proposals  were  opened  March  25, 1895,  and  work  awarded  to 
Elijah  Brainard,  the  lowest  bidder,  at  25  cents  per  cubic  yard  »r 
dredging. 

The  contract  was  approved  April  13,  the  work  started  April  20,  and 
completed  June  20,1895;  15,147  cubic  yards  was  removed  from  the 
(channel  and  deposited  in  the  inclosed  basin  behind  Dike  F,  above  the 
canaL 

The  channel  around  the  bend  at  Little  Washington  was  given  a  width 
varying  from  120  feet  to  140  feet,  an  increase  of  50  feet  for  a  distance 
of  330  feet;  a  cut  400  feet  long  and  75  feet  wide  was  dredged  through  a 
shoal  lying  about  2,000  feet  below  Little  Washington ;  a  cut  225  feet  long 
and  50  feet  wide  dredged  through  a  shoal  lying  about  3,000  feet  below 
Little  Washington;  the  channel  around  the  bend  in  South  River  just 
below  the  head  of  the  canal  was  given  a  width  of  75  feet,  an  increase 
of  50  feet,  for  a  distance  of  220  feet;  a  cut  950  feet  long  and  60  feet  wide 
was  made  along  the  canal,  dredging  at  all  localities  to  a  depth  of  8  feet 
at  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1895, 
inclusive  of  outstanding  liabilities  was  $4,833.81. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1897,  is  $10,000. 

The  present  condition  of  this  improvement  is  such  that  the  river  can 
be  navigated  by  vessels  of  6  feet  draft  at  all  stages  of  the  tide  for  a 
distance  of  about  3  miles  above  its  mouth. 

The  commerce  now  emplojring  the  deepest  draft  vessels,  however,  is 
along  a  section  of  South  Eiver  westward  of  southern  end  of  canal  and 
following  the  old  bed  of  the  river  to  its  mouth,  not  included  in  the 
existing  project  for  improvement. 

If  it  is  the  intention  of  Congress  to  expend  any  portion  of  future 
appropriations  for  the  improvement  of  this  reach  of  South  River  in 
addition  to  the  canal  route,  a  new  project  and  estimate  is  required. 

This  work  is  in  the  coUection  dlBtrict  of  Perth  Amhoy,  which  in  the  nearest  port 
of  eii try.  Nearest  liffht-honse,  Great  Beds  Light,  in  Raritan  Bay,  New  Jersey.  Near- 
est fort,  fort  at  Sandy  Hook,  New  Jersey. 

AMOITNTS   APPROPRIATED. 


By  act  of  Congress  approved- 
June  U,  1880 $40,000.00 

March  3, 1881 6,000.00 

August  2, 1882 10, 000. 00 

Augusts,  1886 5,000.00 

August  11, 1888 6,000.00 

September  19, 1890 5, 000. 00 


By  act  of  Congress  approved — 

July  13, 1892 $7,000.00 

August  17, 1894 5,000.00 

Total 83,000.00 

Amount  expended 81,865.82 
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Money  statefnent, 

July  1,  1894,  balance  unexpended $960. 26 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

5,900.38 
June  30, 1895,  amount  expended  during  fiscal  year 4,826.08 

July  1, 1895,  balance  unexpended - 1, 134. 18 

July  1,  1895,  outstanding  liabilities 7.73 

g  

July  1, 1895,  balance  available 1,126. 45 

{Amount  (estimated)  required  for  completion  of  existing  project 93, 795. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  dredging  in  South  Biver,  New  Jersey,  received  in  response  to 
advertisement  dated  March  4,  1895,  and  opened  March  23,  1896,  by  Lieut,  Bohert 
McGregor,  Corps  of  JSngineers, 


No. 

Name  of  bidder. 

Dredging  Soath 

River  (15.500  cnbie 

yards). 

Per  cubic  i    *_„,_. 
yard.       !   ^Ajnount. 

1 

The  Newbnrir  Dredff ims  Co 

Cents. 

25|       $3,R81.2S 
25           3  750  00 

2 

Kliiah  Brainard  *                              

3 

J  H  Fenner                       

25Vi.      3.885.09 
28           4  200.00 

4 

Poter  W.  Mvers 

*  Lowest  bid. 

COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  South  River,  New  Jersey, 
were  furnished  by  Mr.  E.  A.  Fisher,  of  Sayreville,  N.  J.,  for  the  year  ending  Decem- 
ber 31,  1894: 


Artidea. 


Amotmi.     Valae. 


_  L 


Building  materiaL 

Clay 

CohI  and  wood 

Fertilizers 

Miscellaneona 


Tons. 
135,000 
4.000 
»,500 

11,000  , 

i.ooo  ! 


270,0(10 

7.500 
27,700 
1C5O0 

2.500 


Total I     IW.SOO        334,280 


Teasels. 

Kamber. 

1,290 
255 
70 

Average 
drafC 

Artrage 

Bteam 

Feet. 
6 

e 

6 

""; 

Sail 

81 

Barges -- 

55 

Total 

L6I5 

_. 

The  above  tables  show  an  increase  of  4,240  tons  when  compared  with  amoaot 
reported  for  calendar  year  1893. 
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E23. 

IMPROVEMENT  OF  KEYPORT  HARBOR,  NEW  JERSEY. 
[Thia  work  was  in  the  charge  of  Capt.  T.  L.  Caaey,  Corps  of  Engineers,  until  October  24, 18M.] 

Kejrport  Harbor  was  originally  accessible  at  low  water  only  to  vessels 
drawing  less  than  4  feet.  Before  its  improvement  was  undertaken  by 
the  United  States  a  6-foot  channel  had  been  dredged  at  private  expense, 
which  had  shoaled  in  1872  to  5^  feet  and  in  1882  to  5  feet,  the  range  of 
the  tide  being  4.7  feet.  A  large  commerce  was  carried  on,  however, 
valued  at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provides 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  from  the  steamboat  dock  to  the  8-foot  c(mtour  in 
Earitan  Bay,  at  an  estimated  cost  of  $30,475.  No  money  was  appro- 
priated for  this  purpose,  however,  until  August  2, 1882.  A  subsequent 
survey  showed  that  material  shoaling  had  taken  place  in  the  channel 
since  1872,  the  date  of  the  original  survey,  necessitating  an  increase  of 
the  original  estimate  to  $40,475. 

The  amount  expended  on  this  improvement  to  June  30, 1894,  was 
$35,391.52,  with  which  (in  1883)  a  channel  had  been  dredged  to  the 
required  depth  from  the  8-foot  contour  in  Raritan  Bay  to  Keyport 
Wharf,  a  distance  of  5,000  feet,  with  a  width  of  200  feet  for  the  first 
4,200  feet  and  160  feet  for  the  remainder.  This  channel  did  not  prove 
permanent,  however,  having  deteriorated  to  a  width  of  30  to  50  feet 
and  mean  low- water  depth  of  6  to  7  feet.  It  was  redredged  in  1893  to 
the  projected  mean  low-water  depth,  with  widths  of  from  70  to  140  feet 
in  front  of  Keyport  Wharf  for  a  distance  of  400  feet;  for  a  further  dis- 
tance of  2,200  feet  outward  a  cut  35  feet  wide  was  made  along  the 
northerly  side  of  the  old  channel. 

WORK  DONE  DURINO  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1896. 

At  the  beginning  of  the  fiscal  year  no  contracts  were  in  force,  and 
there  were  no  funds  for  continuing  the  improvement. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $5,000, 
the  balance  of  the  estimate,  for  completing  the  improvement.  A  proj- 
ect for  dredging  under  contract  was  approved  September  1,  1894. 

Specifications  were  prepared,  approved,  and  issued  under  advertise- 
ment of  January  15, 1895. 

Proposals  were  opened  February  20,  1895,  the  work  awarded,  and 
contract  made  with  Alonzo  E.  Smith,  the  lowest  bidder,  at  20  cents 
per  cubic  yard  for  dredging. 

Work  had  not  begun  at  the  close  of  the  fiscal  year,  the  contractor's 
plant  having  been  engaged  continuously  on  work  at  other  localities, 
combined  in  same  contract  with  the  work  at  Keyport  Harbor. 

When  the  existing  contract  is  completed,  it  is  expected  that  the 
channel  leading  from  the  8-foot  contour  in  Raritan  Bay  to  the  Keyport 
Wharf  will  be  100  feet  wide  and  not  less  than  8  feet  deep  at  mean  low 
water  for  a  distance  of  700  feet,  thence  7  feet  deep  for  a  distance  of  2,000 
feet,  and  6  feet  deep  for  a  further  distance  of  2,300  feet  to  the  Keyport 
Wharf. 

The  amount  expended  during  the  fiscal  year  ended  June  30,  1896, 
inclusive  of  outstanding  liabilities,  was  $4,028.05. 

The  estimated  cost  of  the  project  of  1873  has  been  appropriated,  but 
owing  to  the  long  interval  since  the  commencement  of  the  work,  and  tp 
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the  constant  shoalings  to  which  the  channel  is  snbject,  whose  removal 
could  not  be  effected  by  the  small  annual  appropriations,  the  project 
has  not  been  folly  completed. 

If  the  improvement  is  to  be  continued  a  new  project  with  estimates  of 
cost  will  be  required. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  Nearest  light -house,  Great  Beds  Light,  in  Raritan  Bay.  Nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 

AMOUNTS  APPROPRIATED. 

By  act  of— 

August  2,  1882 $30,475.00 

July  13, 1892 5. 000. 00 

August  17,  1894 5,000.00 

Total 40,475.00 

Ampunt  expended 85,419.57 

Money  statement. 

July  1,  1894,  balance  unexpended $83.48 

Amount  appropriated  by  act  of  August  17, 1894 5,000.00 

6^063.48 
June  30,  1895,  amount  expended  during  fiscal  year 28.05 

July  1, 1895,  balance  unexpended 5,055.43 

July  1,  1895,  amount  covered  by  uncompleted  contracts 4, 000. 00 

July  1, 1895,  balance  available 1,055.43 


COMMERCIAL  STATISTICS. 


The  following  statement  of  the  commercial  statistics  for  the  calendar  year  1894 
was  prepared  £om  statements  furnished  by  shippers : 

Artiolea.  Amount.        Value. 


Ton$. 

Prodnoe i    172.804 

Brick 200,000 

Fertilizers 300.000 

Coal  and  wood 6, 000 

IflBoelLaneous 8.865 


$3.446.(^ 

eoo.o>jo 

100.000 

7,500 

221,  OS 


Total 687,  leo  ,      4.375,965 


Veeaels.  '  Number. 


Averafpe  {  Arenf^ 
draft.      tonnage. 


I  Feet.     ,  Ton$ 

Steam !  4  8  4» 

Sail 50  6|  109 

Barges ;  100  o}  I  W 


Total I  154    . 

_.     _  i I 


£  24. 

IMPROVEMENT  OF  MATTAWAN  CREEK,  NEW  JERSEY. 
[This  work  was  in  the  charge  of  Capt.  T.  L.  Casey,  Corps  of  Engineers,  until  October  2i,  18M.j 

Before  its  improvement  by  the  Government  this  small  stream  was 
obstructed  at  its  entrance  into  Keyport  Harbor  by  a  mud  flat,  on  which 
the  best  depth  at  the  worst  section  was  3.1  feet  at  mean  low  water, 
though  the  31bot  channel  was  too  narrow  and  tortuous  for  use.  Above 
this  flat  a  good  4-foot  channel  existed  to  Ij^  miles  above  the  mouth,  and 
thence  to  the  steamboat  dock  at  Mattawan  3.5  feet,  shoaling  to  1.8  feet 
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at  the  freight  dock  600  feet  above  and  Ig  miles  from  the  mouth.  The 
rauge  of  the  tide  is  4.7  feet.  Notwithstanding  the  above  difiicalties  it 
carried  commerce  valued  in  1880  at  $800,000.  In  1885  the  commerce  of 
the  creek  was  stated  to  be  130,000  tons,  valued  at  $2,000,000. 

The  project  for  this  improvement  was  adopted  in  1881,  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  water  and  100  feet  wide 
from  the  mouth  to  Winkson  Greek,  and  thence  75  feet  wide  to  the  rail- 
road bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost  of  $33,120. 

Appropriations  were  made  for  this  improvement  to  the  close  of  the 
fiscal  year  ending  June  30,  1892,  as  follows:  March  3,  1881^15,000; 
August  2,  1882,  $6,000,  and  September  19,  1890,  $2,500.  With  the 
appropriations  of  1881  and  1882  the  channels  had  been  dredged  to  the 
required  depth  from  the  mouth  to  the  freight  dock  at  Mattawan  with 
widths  of  from  100  to  30  feet.  •  The  small  appropriation  of  1890  enlarged 
the  dimensions  of  the  channel  through  the  flat  outside  the  creek  nearly 
to  the  requirements  of  the  project,  and  also  for  a  distance  of  1,420  feet 
upstream  from  its  mouth. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $9,620  for 
completing  the  improvement,  and  a  project  for  its  expenditure  in  dredg- 
ing the  channels  to  the  full  dimensions  was  approved  July  27, 1892.  A 
survey  of  this  stream,  begun  October  24  and  completed  November  3, 
1892,  showed  that  the  channels  dredged  in  1881  and  1882  had  almost 
reverted  to  their  original  condition,  and  that  the  amount  of  work 
required  to  complete  the  project  could  not  be  performed  with  the  avail- 
able funds;  consequently  a  revised  estimate  for  completing  the  project, 
increasing  the  original  by  $10,000,  was  submitted  for  the  approval  of 
the  Chief  of  Engineers  May  29, 1893. 

With  the  amount  appropriated  to  complete  the  improvement  the 
channel  between  the  mouth  of  the  creek  and  steamboat  wharf  at  Key- 
port  was  redredged  on  its  southerly  side  to  a  mean  low-water  depth  of 
4^  feet  for  a  distance  of  2,100  feet  upstream  from  Kejrport  Wharf  and 
given  a  width  of  50  feet  for  the  first  1,500  feet,  with  25  feet  for  the 
remainder,  and  on  its  northerly  side  redredged  to  a  similar  depth,  with 
a  width  of  25  feet  for  a  distance  of  630  feet,  extending  from  Keyport 
Wharf  upstream.  Prom  about  500  feet  above  Winkson  Creek  to  the 
steamboat  dock  at  Mattawan,  a  distance  of  about  4,000  feet,  the  chan- 
nel was  redredged  to  a  width  of  50  feet  and  mean  low-water  depths  of 
from  4  to  5  feet. 

The  amount  expended  on  this  improvement  to  June  30,  1894,  was 
$32,873.64. 

WORK  DONE  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1895. 

At  the  beginning  of  the  fiscal  year  no  contracts  were  in  force  and  no 
funds  were  available  for  continuing  the  improvement.  By  the  river 
and  harbor  act  of  August  17, 1894,  $3,000  was  appropriated  for  dredging. 

A  project  to  do  the  work  with  hired  plant  was  approved  September 
1 ,  1894.  After  further  consideration  it  was  deemed  advantageous  to 
the  Government  to  do  this  work  in  connection  with  that  at  Keyport 
n  arbor  combined  in  one  contract. 

Specifications  were  approved  and  issued  January  15,  1895.  Pro- 
posals were  opened  February  20, 1895,  the  work  awarded,  and  contract 
made  with  Alonzo  E.  Smith,  the  lowest  bidder,  at  20  cents  per  cubic 
yard  for  dredging.    The  contract  was  approved  March  14, 1895. 

Work  had  not  commenced  at  the  close  of  the  fiscal  year,  the  con- 
tractor's plant  having  been  engaged  continuously  on  work  at  other 
localities  combined  in  one  contract  with  the  work  at  Mattawan  Creek. 
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The  amount  expended  daring  the  fiscal  year  ending  June^SO,  1895, 
inclusive  of  outstanding  liabilities,  was  $1,508.32. 

By  the  application  of  the  appropriation^  act  August  17, 1894,  it  is 
expected  that  vessels  drawing  4  to  4^  feet  will  be  able  to  reach  the 
wharves  at  the  head  of  navigation  by  a  channel  having  a  width  varying 
from  100  feet  to  40  feet  and  a  depth  of  from  4  to  5  feet  at  mean  low 
water. 

It  has  not  been  possible  to  complete  the  original  project  with  the 
appropriation  of  the  sum  of  the  original  estimate  because  the  small 
appropriations  made  irregularly  did  not  suffice  to  remove  annual 
deposits  in  addition  to  the  excavations  originally  required. 

Appropriations  for  dredging  will  be  required  from  time  to  time  to 
maintain  existing  channels. 

If  it  is  the  intention  of  Congress  to  complete  the  original  project  a 
new  estimate  will  be  necessary. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry.  Nearest  light-hoase.  Great  Beds  Light,  in  Raritan  Bay.  Nearest  fort,  fort 
at  Sandy  Hook,  New  Jersey. 

AMOUNTS  APPROPRIATED. 

By  act  of— 

March  3, 1881 $15,000.00 

AngU8t2,1882 6,000.00 

September  19, 1890 2,500.00 

Jnly  13, 1892 9,620.00 

Aujriist  17, 1894 3,000.00 

Total 36.120.(0 

Amount  expended 32,881.96 

Money  statetnent, 

July  1,  1894,  balance  unexpended $246.36 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

3,246.36 
Juue  30,  1895,  amount  expended  during  fiscal  year 8. 33 

July  1,  1895,  balance  unexpended 3,238.04 

July  1,  1895,  amount  covered  by  uucompleted  contracts 1, 500. 00 

July  1, 1895,  balance  available 1,738.04 

Amou  nt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


\ 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Mattawan  Creek,  New  .let 
sey,  during  the  year  ended  December  31,  1894,  were  furnished  by  Mr.  J.  W.  Mag^. 
of  Mattawao,  N.  J. 


Articlea. 

Amount. 

V«hi«, 

Prodoco          •          .    ...........  .............................................. 

Tans. 
LW^OOO 
200,000 
3UO.00O 
6.000 
2,000 

$3,000.00* 

Brick   

600,  »>« 

Fertilizers 

too.  OOP 

(yOul an<l  wood              .                          ..  ......................................... 

7.50P 

Misc6llAiieoii3    .......  .,---     --  - 

50,  «< 

Total    

658. 0(K) 

3.757  **»= 
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Vessels. 


Steam . . 
Sail .... 
Barge* . 


Number- 


Average    ATerage 
draft.      tonnage. 


I     Fttt.         Ton». 

2  6^  I  228 

50  64  I  100 


100  I  6|  200 


'I! 


Total. 


The  above  table  shows  an  increase  of  79,300  tons  over  amount  report-ed  for  calen- 
dar year  1893. 


E  25. 

IMPROVEMENT  OF  SHOAL  HARBOR  AND  COMPTON  CREEK,  NEW  JERSEY. 
I  This  work  was  in  the  charge  of  Capt.  T.  L.  Casey,  Corps  of  Engineers,  until  October  24, 1894.] 

Shoal  Harbor  is  sitaated  on  the  south  side  of  Sandy  Hook  Bay,  5 
miles  west  of  the  entrance  to  Shrewsbury  River,  New  Jersey.  The 
harbor  is  formed  by  a  slight  indentation  in  the  shore  line  where  Oomp- 
tou  Creek  empties  into  the  bay.  The  outer  harbor  is  unprotected  by 
projecting  headlands  or  other  natural  topographical  features.  The 
creek  is  used  principally  as  a  harbor  for  small  vessels  engaged  in  the 
fish  and  oyster  trade,  and  contains  ample  depth  of  water  for  this  pur- 
pose, except  at  the  entrance,  which  nearly  runs  dry  at  low  water,  thus 
preventing  vessels  from  entering  excepting  at  or  near  high  water. 

At  a  point  about  one-fourth  of  a  mile  above  its  mouth  the  creek  is 
crossed  by  a  fixed  bridge  without  a  draw,  beyond  which  no  vessels  ever 
go.  The  village  of  Port  Monmouth,  located  on  the  left  shore  of  the 
harbor,  is  the  principal  shipping  point  for  garden  truck  from  the  adja- 
cent districts,  and  for  fish  and  oysters  taken  in  the  bay. 

The  plan  of  improvement  adopted  in  1884  had  in  view  the  connection 
of  the  5-foot  mean  low- water  curve  of  the  creek,  on  the  inside,  with  the 
5-foot  curve  of  the  bay  by  means  of  a  dredged  channel  150  feet  wide, 
and  the  protection  of  this  channel  against  shoaling  by  means  of  a  tim- 
ber dike  placed  on  the  west  side  of  the  harbor,  at  a  total  estimated  cost 
of  $64,130. 

The  first  appropriation  was  made  in  the  act  of  September  19, 1890, 
the  wording  being  as  follows :  "  Improving  Shoal  Harbor  and  Compton 
Creek,  New  Jersey,  so  as  to  give  a  channel  4  feet  deep  at  u^ean  low 
water,  $5,000.'' 

The  total  expenditure  on  this  improvement  to  June  30, 1894,  was 
$5,139.29,  with  which  amount  the  channel  was  dredged  in  1891  to  a 
mean  low- water  depth  of  4J  feet  for  a  distance  of  1,200  feet,  beginning 
near  the  bulkhead  at  the  mouth  of  the  creek,  with  a  width  of  100  feet 
for  the  first  800  feet  and  70  feet  for  the  remainder.  A  survey  was 
made  in  October,  1892,  from  the  mouth  of  the  creek,  extending  through 
Shoal  Harbor  toward  the  bay,  for  a  distance  of  about  4,000  feet.  This 
survey  showed  that  the  improved  channel  had  contracted  to  widths  of  - 
from  60  to  80  feet,  with  mean  low- water  depths  of  from  3.2  to  4.2  feet. 

An  appropriation  of  $3,000  for  continuing  the  improvement  was 
made  in  the  act  of  July  13, 1892,  and  a  project  for  its  expenditure  in 
extending  the  dredged  channel  toward  the  deep  water  in  Raritan  Bay 
as  far  as  the  funds  available  will  permit,  maintaining  the  width  of  75 
feet  and  depth  of  4  feet  mean  low  water,  was  approved  July  26, 1892. 
Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement, but  no  bids  were  received  at  the  date  of  opening,  March  29, 
1893,  and  it  was  subsequently  re(*oi^^^®^^^^^  ^^^^  *^®  work  be  left  in 
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abeyance  until  sacli  time  as  an  advantageous  offer  might  be  obtained 
to  do  the  work  with  hired  ]>laut. 

The  approval  of  the  Chief  of  Engineers  was  obtained  March  20, 1894, 
for  the  expenditure  of  the  available  appropriation  in  contiuuiug  the 
improvement  by  hiring  plant  to  do  the  work  in  open  market,  as  the 
method  most  economical  and  advantageous  to  the  Government. 

V^ORK  DONE  DURING  THE  FISCAL  YEAR   ENDING  JUNE  30,  1895. 

At  the  beginning  of  the  fiscal  year  work  was  pending  under  an  open 
market  agreement  with  W.  H.  Taylor  for  dredging  about  4,400  cubic 
yards  from  the  channel,  at  54  cents  per  cubic  yard,  approved  by  the 
Chief  of  Engineers  April  9, 1894.  The  work  was  started  August  6, 1 894, 
the  contractor's  plant  having  been  employed  up  to  that  time  on  Gov- 
ernment work  at  Elizabeth  Biver,  awarded  in  connection  with  the  work 
at  Shoal  Harbor. 

Two  dredges  were  employed  and  the  work  completed  September  1, 
1894.  Four  thousand  four  hundred  cubic  yards  of  sand  was  removed 
from  the  channel  in  Shoal  Harbor,  and  placed  behind  bulkheads. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  (3,000  for 
continuing  the  improvement. 

A  project  for  dredging  with  hired  plant  was  approved  August  29, 
1894.  After  public  notice  of  ten  days  or  more  the  work  was  awarded 
to  W.  H.  Taylor,  the  lowest  bidder,  at  64  cents  per  cubic  yard,  and 
work  was  commenced  at  once.  Funds  were  exhausted  and  operations 
suspended  October  23, 1894.  Under  this  agreement  3,760  cubic  yards 
of  sand  was  removed,  a  total  during  the  year  of  8,150  cubic  yards,  by 
the  application  of  appropriations  of  July  16, 1892,  and  August  17, 1894, 
resulting  in  an  increased  length  to  the  channel  through  Shoal  Harbor  of 
6,35  feet,  with  a  width  of  75  feet  and  depth  of  4  feet  at  mean  low  water. 

Tlie  channel  now  extends  out  to  a  depth  of  1  foot  at  mean  low  water 
in  Raritan  Bay. 

The  s^uioant  expended  during  the  fiscal  year  ending  June  30, 1895, 
inchisive  of  outstanding  liabilities,  was  $6,794.62. 

The  sum  of  $5,000  is  recommended  for  expenditure  in  the  fiscal  year 
ending  June  30, 1897,  toward  extending  the  improved  channel  farther 
toward  the  5-foot  contour  of  Raritan  Bay. 

This  work  is  in  the  coUectioD  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry.  Nearest  light- house,  Navesink  Light,  and  nearest  fort,  fort  at  SboAj 
Hook,  N.  J. 

AMOUNTS  APPROPRIATED. 

By  act  of— 

September  19, 1890 $5,000.00 

July  13,1892 3,00a00 

August  17, 1894 3,000.00 

Total 11,000.00 

Amount  expended 10^993. 91 

Money  statement 

July  1, 1894,  balance  unexpended $2,860.71 

Amount  appropriated  by  act  of  August  17, 1894 3,000.00 

5,890.71 

June  30, 1895,  amount  expended  during  fiscal  year 5, 794.  62 

July  1, 1895,  balance  unexpended 66. 09 

(Amount  (estimated)  required  for  completion  of  existing  project 53,  lA).  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinff  June  SO,  1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAX  STATISTICS. 


The  following  statistics,  relative  to  the  commerce  of  Shoal  Harbor  and  Compton 
Creek,  New  Jersey,  during  the  year  endins  December  31, 1894.  were  famished  by 
Oapt.  Benjamin  Griggs,  of  Port  Monmouth,  li.  J. : 


Articles. 

Amoant. 

Value. 

Farm nrodncti • ••• 

Tona. 
52,000 
25,000 

4,000 
18,000 

5,000 

$185,000 

Fidh  and  ahellflfih                      

55,000 

CoaI  ftnd  wood        •       ..     .     ••••.••••.•••.•..•.••••r.««.... .••••••...•••. ••«.•••• 

14  500 

Fertilizers 

24,000 

Miifc^UaiieoTis .....t>..... 

50,000 

Total 

104,000 

328,500 

Vessels. 

Namber. 

Averajre 
draa. 

Average 
tonnage. 

StiHUn                                                                          - T-TT            -      — 

1 
165 

Feet. 
4 
2 

Torn. 
49S 

gail 

20-50 

Total 

166 

The  above  table  shows  an  increase  of  34,500  tons  over  that  reported  for  year  1893. 


Ea6. 

IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 
[This  work  was  in  the  charge  of  Capt  T.  L.  Casey,  Corps  of  Engineers,  until  October  24. 1804.] 

In  its  original  condition  this  river  was  mach  obstructed  by  sand  bars, 
on  which  the  best  depths  at  mean  low  water  were :  At  the  mouth,  3.9 
feet;  below  Highlands  Bridge,  5.4  feet;  at  Lower  Eocky  Point,  3.6  feet; 
at  Barley  Point,  3.3  feet;  at  Chalmers,  5  feet;  at  Oceanic,  5.5  feet; 
below  Believue,  3.1  feet;  at  Sea  Bright,  4.2  feet;  at  Jumping  Point, 
2.6  feet,  and  at  Sedge  Island,  2.8  feet. 

The  project  for  this  improvement  was  adopted  in  1879,  and  contem- 
plates the  formation  of  a  channel  6  feet  deep  at  mean  low  water  and 
from  300  to  150  feet  in  width  from  the  mouth  of  the  river  to  Red  Bank, 
on  the  North  Branch,  8  miles,  and  to  Branchport,  on  the  South  Branch, 
9  miles,  at  an  estimated  cost  of  (254,562. 

The  total  amount  expended  on  this  improvement  to  June  30, 1894, 
was  $234,423.10. 

Thirteen  thousand  four  hundred  and  thirty-seven  linear  feet  of  diking 
have  been  built  and  maintained,  and  channels  dredged  of  the  required 
depth  and  widths  of  from  60  to  200  feet,  through  all  shoals  obstructing 
navigation  to  Bed  Bank  and  points  below  on  the  North  Branch  and  to 
Branchport  on  the  South  Branch. 

Bedredging  has  been  reiquired  to  maintain  the  depth  at  Lower  Eocky 
Point,  Barley  Point,  and  Upper  Rocky  Point  on  the  North  Branch,  and 
at  Believue  and  Jumping  Point  on  the  South  Branch. 

No  expenditures  have  been  made  since  1891  in  continuation  of  the 
permanent  improvement,  all  available  funds  being  required  to  maintain 
existing  dikes  and  dredged  channels. 
ENa  96 63 
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WORK  DONE  DURlNa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895. 

!N^o  funds  were  available  at  the  beginning  of  the  fiscal  year  for  con- 
tinuing the  improvement  or  for  maintaining  existing  works.  The 
channels  were  in  unstable  condition  from  Lower  Rocky  Point  to  Oce- 
anic in  the  North  Branch,  and  in  the  vicinity  of  Sea  Bright  in  the  Sooth 
Branch. 

The  stability  of  the  training  dike,  built  across  the  outer  bar  in  1882, 
and  located  most  successfully,  was  in  danger  from  the  excessive  lower- 
ing of  the  bed  of  the  river  along  the  face.  Such  protection  had  been 
given  to  the  dik'^  at  irregular  times  as  the  funds  available  would  per 
mit,  but  at  the  beginning  of  the  fiscal  year  a  total  length  of  160  feet 
had  been  undermined  to  destruction. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $5,000  for 
continuing  the  improvement. 

The  application  of.  the  entire  appropriation  to  the  preservation  of 
existing  dikes  and  channels,  employing  hired  labor,  and  plant  was 
authorized  September  1, 1894. 

About  $2,000  has  been  expended  in  repairs  to  the  dike  at  the  outer 
bar,  under  open-market  agreements  with  the  lowest  bidders,  after  pub- 
lic notice  of  ten  days  or  more. 

The  timberwork  over  a  total  length  of  160  linear  feet  has  been 
rebuilt,  and  the  section  refilled  with  stone;  the  iron  tie-rods  were 
renewed  along  the  entire  structure,  and  riprap  stone  applied  to  the 
outer  600  feet  of  the  dike  to  prevent  further  scour. 

The  channels  remained  open  during  the  season  of  navigation  in  1894. 
During  the  following  winter  the  channel  through  the  bar  above  Upper 
Rocky  Point  shoaled  to  such  an  extent  that  when  navigation  opened  in 
the  spring  this  bar  could  be  crossed  only  at  high  water,  rendering  reg- 
ular trips  impossible  by  steamboats  plying  on  this  branch  of  the  river. 
During  April,  1895,  regular  traffic  was  restored  by  dredging  a  channel 
through  this  bar,  150  feet  wide,  6  feet  deep  at  mean  low  water,  and  140 
feet  long. 

The  steamboats  have  been  running  regularly  on  the  South  Branch, 
and  no  shoals  have  been  reported. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1895, 
inclusive  of  outstanding  liabilities,  was  $3,688.14. 

In  1893  the  Government  made  a  purchase  of  land  on  the  peninsula 
of  Sandy  Hook,  by  which  the  southern  boundary  of  the  public  lands 
was  extended  southerly  to  within  650  feet  of  the  abutment  of  the  high- 
way bridge  which  crosses  the  Shrewsbury  River  at  Navesink  High- 
lands. The  new  purchase,  as  well  as  part  of  the  old  reservation,  is  a 
low  and  n<irr<>w  spit,  whose  crest  is  barely  5  feet  above  mean  high 
water,  and  is  constantly  subject  to  injury  by  wave  action  following  pro 
longed  easterly  or  northeasterly  storms. 

Within  the  past  few  years  the  degradation  of  the  spit  has  many 
times  been  such  as  to  open  a  way  for  waves  through  the  spit  directly 
into  the  Shrewsbury  River,  followed  by  sand  accumulations,  tending  to 
obstruct  the  navigation  of  that  stream.  To  obviate  suspension  of 
traffic  over  the  Government  railroad  recently  laid  along  this  spit  and 
connecting  with  the  Southern  Railroad  of  New  Jersey  at  Navesink 
Highlands,  the  tracks  have  been  laid  over  the  southern  approach  upon 
trestles  for  nearly  2,000  feet,  making  the  road  independent  of  minor  se^ 
damages. 
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A  report  was  submitted  to  tbe  Chief  of  Engineers  March  2,  1894, 
upon  the  improvement  necessary  to  be  made  to  protect  this  beach 
against  furtner  degradation,  from  which  the  following  extract  is  made: 

A  project  for  the  improrenient  of  the  eastern  shore  of  Government  land  at  Sandy 
Hook  should,  in  the  opinion  of  this  office,  have  for  its  object  the  building  up  of  the 
isthmus  permanently  to  such  a  height  that  a  railroad  may  be  economically  main- 
tained along  it  and  the  navigation  of  the  river  behind  it  may  be  made  secure 
against  deterioration  by  sea  influences. 

The  slope  of  the  foreshore  is  somewhat  steep  out  to  the  10-foot  curve,  but  beyond 
that  curve  the  dip  of  the  bod  of  the  sea  is  at  the  rate  of  1  foot  in  200  feet.  The  shore 
line  is  comparatively  straight,  and  no  tendency  of  the  sea  to  make  a  breach  by 
undermining  at  any  particular  point  is  apparent,  and  evidence  seems  to  show  that 
previous  breaches  through  the  neck  have  been  caused  by  sea  waves — accompanying 
easterlv  or  northeasterly  storms  prevailing  co incidentally  with  springtides — which 
washed  over  the  neck  and  gradually  lowered  its  crest  until  a  sufficient  inroad  was 
made  for  the  passage  of  a  wide  sheet  of  water  moving  at  high  velocity. 

These  destructive  storms  occur  at  irregular  times  during  tbe  year,  chiefly  from 
September  to  March,  and  seldom  continue  for  a  longer  period  than  two  or  three  days. 
At  other  times  the  prevailing  seas  come  from  the  southeast,  and  their  eft'ect  is  to 
build  out  tne  beach  below  low- water  line,  as  well  as  to  dihiinish  depths  over  the 
shoals  on  the  foreshore. 

Experience  in  the  building  of  shore  protection  at  the  northern  end  of  Sandy  Hook 
teaches  that  jetties  alone  on  this  shore  will  assist  little  in  protecting  the  high- water 
line  of  building  out  the  foreshore  permanently,  but  for  effective  application  must  be 
combined  with  continuous  structures  laid  along  the  shore  a  short  distance  below  the 
high -water  line. 

A  structure  with  a  vertical  face  which  offers  a  positive  resistance  to  the  breaking 
waves  will  invite  its  own  destruction  by  undermining  where  no  undermining  previ- 
ously occurred,  and  will  limit  sand  accumulations  behind  it  to  drifts  caused  by  wind 
action. 

The  plan  which  offers  the  best  assurance  of  success  is  a  riprap  wall  composed  of 
large  and  small  stone  combined,  locat<ed  near  the  high-water  line,  from  which  short 
jetties  will  extend  outwards  to  near  the  4-foot  curve,  at  intervals  of  about  500  feet. 

The  ultimate  crest  of  the  wall  need  not  be  more  than  5  feet  above  the  site,  but  in 
order  to  provide  for  probable  settlement  of  the  stone  into  the  sand  it  may  be  best  to 
place  the  crest  at  first  at  about  8  feet  above  the  site. 

The  waves  will  break  upon  the  shoals  in  front,  and  will  carry  sand  in  suspension 
till  the  wall  is  attacked.  The  broken  waves  will  pass  through  the  voids,  carrying 
the  suspended  sand  with  them,  an  appreci^ible  part  of  which  will  be  left  behina  on 
wave  recession.  The  accumulations  so  made  will  in  times  of  storm  cessation  gradu- 
ally become  compact,  and  take  on  a  growth  of  vegetation  which  in  the  end  may  so 
strengthen  and  consolidate  the  neck  that  the  storm  waves  will  be  powerless  to  make 
a  breach  through  it. 

The  railroad  company  built  the  double-pile  revetment  (breakwater  on  the  map) 
by  contract  at  $11.50  per  linear  foot  for  timber,  pile,  and  ironwork,  exclusive  of 
stone  and  brush  filling.  In  addition,  free  transportation  was  furnished  by  the  com- 
pany over  its  road  for  employees  of  the  contractor  and  materials  to  be  used.  The 
actual  cost  per  linear  foot,  all  items  of  expense  included,  is  estimated  at  $20,  approx- 
imately. 

The  riprap  extension  to  the  northward,  built  also  by  the  same  company,  so  far  as 
information  is  obtainable,  cost  from  $10  to  $12  per  linear  foot.  Its  cross  section  is 
too  small,  and  the  slopes  were  not  well  planned. 

1  have  the  honor  to  recommend  a  plan  of  improvement  which  provides  for  the 
construction  of  a  riprap  wall  2,000  feet  long,  16  feet  wide  at  base,  and  8  feet  high,  at 
the  following  estimated  cost : 

2,000  linear  feet  of  stone  wall,  at  $15  per  foot,  including  the  purchase  of  a 
railroad  plant  to  transport  material  from   the  Engineer  Wharf,  Sandy 

Hook,  over  Ordnance  Railroad  to  the  site $30, 000 

Repair  of  old  riprap  wall  built  originally  by  the  railroad  company 1, 000 

Contingencies  of  engineering  and  inspection,  including  maintenance  of  rail- 
road track 3,000 

34,000 

Since  the  date  of  this  report,  the  estimate  of  which  was  laid  before 
Congress,  the  sea  has  advanced  ux>on  the  foreshore,  making  the  beach 
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narrower  from  sea  to  river  and  the  crest  lower,  caasing  an  increase  of 
the  estimated  cost  of  protection. 

It  is  recommended  that  an  appropriation  of  $15,062  be  made  for  con- 
tinuing the  improvement  of  the  Shrewsbury  Kiver,  which,  when  appro- 
priated, will  exhaust  the  estimated  cost  of  the  adopted  project.  If  the 
improvement  is  to  continue  thereafter,  a  new  project  witii  estimate  of 
cost  will  be  required. 

In  view  of  the  threatened  condition  of  the  peninsula,  a  farther 
appropriation  of  $50,000  is  recommended  for  shore  protection  to  main* 
tain  the  navigation  of  the  Shrewsbury  Eiver  unimpaired. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Naveeink  Light.    Nearest  fort,  fort  at  Sandy  Hook,  N.  J. 

AMOUNTS  APPBOPRIATED. 

Oldprojeei. 
By  act  of— 

August  30, 1852  (survey) #1,500.00 

MarchS,  1871  (dredging) 14,000.00 

March  3,  1873  (dredging) 5^000.00 

Total 20^500.00 

ExUHng  pr&fect. 

By  act  of— 

June  18, 1878  (diking) $18;000.0n 

March  3, 1879 10,000.f»» 

June  14,1880 aOjOOO.fi) 

March3,1881 86,000.<i^ 

August  2, 1882  (dredging) 30. 000.  U' 

August  5, 1886  (diking) 10, 000. u. 

August  11, 1888 10.000.^«i» 

September  19, 1890 10,000.0i 

July  13,1892 10, 000.  u' 

August  17, 1894 5,00a.t»> 

Total 219,000.<>0 

Grand  total 239,50e.<^> 

Amount  expended ^ 238,065.  ^7 

Money  statement, 

July  1,  1894,  balance  unexpended $76,90 

Amount  appropriated  by  act  of  August  17,  1894 5,000.0i> 

6,0i6.» 
June  30,  1895,  amount  expended  during  fiscal  year S,  642. 77 

July  1,  1895,  balance  unexpended 1,4S4. 13 

July  1,  1895,  outstanding  liabilities 46.37 

July  1, 1895,  balance  available : 1,388,76 

(Amount  (estimated)  required  for  completion  of  existing  project IS, 062. 0>^ 
Amount  that  can  be  profitably  expended  in  fiscal  year  en^g  June  30,1897    65,  000.  in> 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Shrewsbury  River,  New  Jersey^ 
during  the  year  ending  December  31, 1894,  were  furnished  by  Capt.  James  S.  Throck- 
morton, of  Red  Bank,^N.  J. : 


Articlos. 

Amount 

Value. 

Produce 

Tons. 

250,000 
18.000 
70,000 

150.000 
1,000 

450,000 

12, 250. 000 
956,250 
560,000 

Ovsters  and  flsb 

Fertilizer 

Coal    

600, 000 

20,000 

4, 000,  OOO 

Lumber 

Miscellaneous 

ToUl 

939,000 

8, 386. 25a 

Vessels. 

Number. 

Average 
draft. 

Average 
tonnage. 

Steam 

30 

41 

15 

8 

Feet. 

Tons. 
350 

Sail 

25- 

Barses 

4 

9& 

Rafts 

1 

Total 

94 

i 

The  above  table  shows  an  increase  of  202,000  tons  over  that  reported  for  the  year 
1893 


E  27. 

IMPROVEMENT  OF  MANASQUAN  (SQUAN)  RIVER,  NEW  JERSEY. 
[This  work  was  in  the  charge  of  Capt.  T.  L.  Casey,  Corps  of  Engineers,  until  October  24,  1894.] 

In  its  original  condition  this  stream  had  a  depth  of  from  4  to  6  feet 
at  mean  low  water  for  several  miles  above  its  mouth,  and  was  obstructed 
at  its  outlet  into  the  ocean  by  a  sand  spit,  which  had  deflected  the 
stream  into  a  channel  parallel  with  the  beach,  communicating  with  the 
ocean  across  shifting  sand  bars,  on  which  the  best  depth  did  not  exceed 
IJ  feet  at  mean  low  water;  mean  range  of  tide,  2.4  feet.  In  severe 
storms  this  channel  was  sometimes  entirely  closed  by  sand. 

The  project  for  this  improvement  was  adopted  in  1879,  aud  contem* 
plated  dredging  the  lower  river  and  obtaining  by  means  of  jetties  a 
permanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of 
6  feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120.  This  was 
increased  to  $72,000  in  1882,  the  increase  being  due  to  advanced  prices 
and  to  a  proposed  increase  in  the  length  of  the  jetties. 

The  amount  expended  under  this  project  to  June  30,  1887,  was 
$39,000,  with  which  two  jetties  had  been  constructed,  but  neither  to 
its  full  length,  appropriationl^  having  ceased  in  1882.  No  permanent 
improvement  has  been  effected. 

A  detailed  accx)unt  of  this  work  was  given  in  the  Annual  Eeport  of 
the  Chief  of  Engineers  for  1891,  page  1010  et  seq. 

There  were  no  expenditures  on  account  of  this  work  during  the  past 
fiscal  year. 

This  work  is  in  the  collection  district  of  Perth  Ambo^,  N.  J.,  which  is  the  nearest 
port  of  entry.  Nearest  light-house;  Great  Beds  Light,  m  Raritan  Bay ;  nearest  fort, 
fort  at  Sandy  Hook,  New  Jersey. 
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AMOUNTS  APPROPRIATKD. 

By  act  of— 

March 3, 1879 $12, C^^ 

June  14, 1880 2CM»" 

August  2, 1882 7,  ('*• 

September  19,  1890 ". 'A*- 


Total 41.  i"^*' 

Amount  expended 3i*.  <  •  ■ 

Money  statement. 

July  1,  1894,  balance  unexpended ^,  O'lO    ♦ 

July  1, 1895,  balance  unexpended 2,  (HkK  ■«• 

C  Amount  (estimated)  required  for  completion  of  existing  project 3I«  OuO.  (A* 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


£  28. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERINtr 

NAVIGATION. 

(i)  U.  S.  engineer  dredge  Flood  Rock. — The  U.  S.  engineer  dredge 
Flood  Eockj  while  at  work  on  reef  off  Sunken  Meadow,  East  River,  \>a^ 
run  into  and  sunk  on  December  23,  1893,  by  the  ferryboat  Wiefiaichi. 

Sealed  proposals  for  the  removal  of  the  wreck  were  opened  Janaarv 
31, 1894,  and  contract  for  raising  and  removing  it  was  entered  inro 
March  8, 1894,  with  John  Austin,  of  Philadelphia,  Pa.,  tor  $4,270.  TlIi^ 
contract  expired  May  1, 1894,  but,  with  the  approval  of  the  Chief  o: 
Engineers,  it  was  successively  extended  to  May  31,  to  June  30,  u- 
July  31,  and  to  August  31.  The  contractor  made  several  attempts 
to  raise  the  wreck,but  fiiiled  on  account  of  the  inadequacy  of  bis  plant. 

The  work  was  readvertised  January  24,  1895,  and  sealed  proi>os;i]'5 
were  opened  February  27.  With  the  Approval  of  the  Chief  of  En^i 
neers,  a  contract  was  made  with  the  Chapman  Derrick  and  Wrecking' 
Company  on  March  13,  1895,  for  the  removal  of  the  wreck  for  the  8uii: 
of  $4,250.  At  the  close  of  the  year  nothing  had  been  done,  as  the  con- 
tractor was  building  a  large  and  powerftil  derrick  for  this  work. 

(2)  Barge  Milton. — The  barge  Milton,  with  a  cargo  of  coal,   Ma> 
wrecked  on  the  north  side  of  reef  off  Sunken  Meadow,  Hell  Gate,  East 
lliver,  New  York,  on  November  20,  1893.    The  cargo  was  removed  by 
the  owners  and  several  unsuccessful  attempts  were  made  to  raise  the 
vessel.    On  January  20,  1894,  the  barge  slipped  oft"  into  deep  water 
adjacent  to  the  reef.    Two  of  her  masts  had  been  removed  before  she 
disappeared  and  the  remaining  mast  was  broken  off  immediately  abovr* 
the  deck  by  a  charge  of  dynamite  laid  by  the  engineer  force  under 
this  office.    During  the  month  of  November,  1894,  three  blasts,  eon 
sistmg  of  four  cartridges  each,  aggregating  300  pounds  of  explosi\i?, 
were  lired  at  separate  times  on  the  hull.    The  result  of  these  blast> 
was  to  break  up  the  hull  completely,  and  it  no  longer  offers  any 
obstruction  to  the  currents. 

(3)  Steamer  Canonicus, — The  steamer  Canonicus^  while  lying  a: 
Starin's  Wharf,  Port  Richmond,  Staten  Island,  on  June  18,  18SI4. 
caught  fire,  drifted  into  Kill  van  Kull,  and  sunk  in  about  40  feet  •>!' 
water,  nearly  in  the  center  of  the  channel,  3,700  feet  easterly  of  Bergten 
Point  Light.  The  steamer  was  a  side- wheel  vessel,  178  feet  long,  28  ftyt 
beam,  and  9  feet  depth  of  hold,  with  a  gross  tonnage  of  540  tons. 
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After  advertisement  according  to  law,  an  agreement  was  made  with 
John  S.  Bnudick,  the  lowest  bidder,  for  removing  the  wreck  for  the 
sum  of  $2,300.  The  wreck  was  broken  uj)  and  entirely  removed  by 
June  6,  1895. 

Abstract  of  proposal  for  removing  wreck  of  dredge  Flood  Rocky  East  i?trer,  JVetp  Yorkj 
received  in  response  to  €ulv€rtisement  dated  Januari/  24y  1895^  and  opened  February  27 ^ 
1895,  by  Lieut,  Col.  G.  X.  Gillespie^  Corps  of  Engineers, 


No. 


I  Amount  bid 

for  raisin j; 

I  dredge  and 

Name  of  bidder.  towing  wreck 


to  Bonio 

deai^iHtcd 

point. 


Chapman  Derrick  and  Wrecking  Co.* $4, 250 

*  Only  bid. 


£  2g. 
PRELIMINARY  EXAMINATION  OF  PEEKSKILL  HARBOR,  NEW  YORK. 

[Printed  in  IIonMo  Ex.  Doc.  No.  37,  Fifty-third  Congress,  third  Hfiision.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WaMiigtorij  J).  C,  December  i,  1894. 
Sir:  1  have  the  honor  to  submit  the  accompanying  copy  of  report 
of  November  2(5,  1894,  by  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engi- 
neers, giving  results  of  a  preliminary  examination  of  Peekskill  Harbor, 
New  York,  ordered  by  river  and  harbor  act  of  August  17, 1894. 

Colonel  Gillespie  reports  that,  in  his  opinion,  the  harbor  of  Peeks- 
kill  is  worthy  of  improvement  in  so  far  as  relates  to  the  excavation  of 
a  channel  along  the  entire  wharf  front,  connecting  north  and  south 
with  the  deep-water  channel  of  the  Hudson  River,  excluding  any  work 
of  construction  upon  the  outlying  flats.  I  concur  in  the  views  of 
Colonel  Gillespie. 

No  survey  is  necessary  at  this  time,  sufficient  datji  being  already  at 
hand  for  the  preparation  of  plan  and  estimate  of  cost  of  improvement. 
Very  respectfully,  your  obedient  servant, 

Tugs.  Lincoln  Casey, 
Brig.  Oeii.^  Chief  of  Engineer8. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  g.  l.  gillespie,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

New  York^  JV.  T.,  November  2(jj  1894. 
General:  Eeferring  to  Department  instructions  to  Lieut.  Robert 
McGregor,  Corps  of  Engineers,  dated  August  20,  1894,  I  have  the 
honor  to  submit  herewith  report  on  the  preliminary  examination  of 
Peekskill  Harbor,  New  York,  in  compliance  with  the  requirements  of 
the  river  and  harbor  act  of  August  17, 1894. 
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This*  harbor  is  a  prominent  indentation  npon  the  eastern  shore  of  the 
Hudson  Kiver  at  Peekskill.  It  measures  I  square  mile,  approximately, 
east  of  the  12-foot  curve  of  the  river,  and  the  outlying  flats,  3,500  feet 
wide,  have  a  maximum  depth  over  them  of  5  feet  of  water  at  mean  low 
water.  A  narrow  channel,  6  feet  deep  at  mean  low  water,  follows  the 
shore  from  north  to  south  past  the  town  docks,  and  enables  steamboats 
and  small  craft  to  transport  by  water  a  part  of  the  commerce  originat- 
ing at  the  town. 

The  river  and  harbor  act  of  August  2, 1882,  provided  for  an  exami- 
nation of  the  harbor  with  the  view  to  improvement.  The  local  oflBcer 
declared  the  harbor  worthy  of  improvement  and  the  work  a  public 
necessity;  and  plans  and  estimates  for  the  improvement  were  embodied 
in  a  report  dated  November  28, 1883  (Annual  Report  Chief  of  Engineers, 
1884,  Part  I,  pp.  718-720).  It  was  stated  in  that  report  that  "the 
inhabitants  desire  to  have  a  channel  10,000  feet  in  length,  from  10  to  12 
feet  in  depth  at  mean  low  water,  made  through  the  shoals,  to  extend 
from  their  wharves  nearly  parallel  with  the  shore  line  up  and  down 
stream,  and  to  communicate  at  both  ends  with  the  deep  river  channel.'' 
The  estimated  cost  for  such  an  improvement,  affording  10  feet  depth  at 
mean  low  water,  was  $50,000.  It  was  further  stated  that  the  mainte- 
nance of  such  an  improved  channel  might  require  the  construction 
upon  the  flats  of  a  tidal  basin,  at  an  additional  cost  of  $137,000.  Con- 
gress made  no  appropriation  for  beginning  the  improvement. 

The  river  and  harbor  act  of  August  18, 1888,  in  the  item  makmg 
appropriation  for  continuing  Hudson  River  improvement,  provided  for 
the  discretionary  application  of  $10,000  for  the  improvement  of  Peeks- 
kill  Harbor.  In  view  of  the  necessities  of  the  Hudson  River  improve- 
ment, then  very  great,  none  of  the  money  appropriated  by  the  act  of 
1888  was  applied  at  Peekskill  Harbor. 

Congress  has  since  made  no  speciflc  appropriation  for  improving 
Peekskill  Harbor. 

An  examination  of  this  harbor,  made  by  this  office  in  1889,  shows  by 
comparison  with  the  chart  prepared  from  the  Coast  Survey  of  1854  that 
no  material  change  took  place  in  the  depths  over  the  outlying  shoals 
during  the  interval  of  thirty-five  years.  The  shoals  may  therefore  be 
regarded  as  comparatively  permanent. 

Early  in  October  letters  were  addressed  to  the  Member  of  Congress 
of  the  district,  and  a  conference  was  held  later  with  the  citizens  of 
Peekskill,  with  the  object  of  ascertaining  the  special  reasons  claimed 
by  them  which  make  the  improvement  of  this  harbor  a  public  necessity. 

The  reply  is  given  in  a  letter  from  a  committee  of  the  Board  of 
Trade,  I^eekskill,  dated  November  23, 1894,  copy  of  which  is  herewith 
transmitted. 

By  this  report  it  would  appear  that  the  annual  commerce  of  Peeks- 
kill  is  represented  by  500,000  tons  of  merchandise,  having  an  estimated 
valuation  of  $6,600,000,  which  is  transported  in  10  steamboats,  2  freight 
boats,  and  900  sailing  craft.  The  number  of  passengers  carried  during 
the  year  1893  was  64,000.  Evidence  is  given  also  that  the  city  is  a  great 
manufa<;turing  and  industrial  center,  which  is  growing  constantly  in 
population  and  wealth. 

In  view  of  this  statement,  the  correctness  of  which  I  do  not  doubt, 
I  have  the  honor  to  report  that,  in  ray  opinion,  the  harbor  of  Peekskill 
is  worthy  of  improvement  in  so  far  as  relates  to  the  excavation  of  a 
channel  along  the  entire  wharf  front,  connecting  north  and  south  with 
the  deep-water  channel  of  the  Hudson  River,  enabhng  vessels  and 
steamers  to  enter  and  leave  the  harbor,  north  and  south,  with  facility, 
excluding  any  work  of  construction  upon  the  outlying  ti^s.       j 
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Ko  survey  will  be  necessary,  as  the  data  already  in  tbis  office  are  suf- 
ficient for  the  preparation  of  a  "  plan  and  estimate  for  its  improvement." 
Very  respectfally,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut  Col,,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


LETTER  OP  THE  PBEKSKILL  BOARD  OF  TRADE. 

Pbekskill,  Westchester  County,  N.  Y,,Xov€mher  £6, 1894, 

Sir:  Replying  to  your  letter  of  October  13,  1894,  to  the  Hon.  William  Ryan,  as 
a  committee  of  the  Board  of  Trade  of  the  village  of  Peekskill,  and  on  behalf  of  the 
citizens  thereof,  we  have  the  honor  to  submit  to  you  the  following  facts,  upon  which 
are  based  the  imperative  demands  of  the  villi^e  of  Peekskill  for  the  improvement  of 
its  harbor. 

The  matter  of  improvement  of  Peekskill  Harbor  has  been  before  your  predecessor 
and  the  River  and  Harbor  Committee  of  the  House  of  Representatives  several  times, 
and  favorably  reported  upon. 

On  December  18,  1882,  General  Newton,  then  Chief  of  Engineers,  made  a  report, 
after  examination^  'Hhat  the  channel  requiring  improvement  has  at  present  a  depth 
of  less  than  5  feet  at  mean  low  water.  There  is  no  doubt  that  great  inconvenience 
and  embarrassment  arise  from  the  limited  depth  of  water,  and  that  the  harbor  is 
worthy  of  improvement,  and  the  work  is  a  public  necessity."  (See  Senate  Ex.  Doc. 
No.  57,  Forty-eighth  Congress,  first  session.) 

On  November  28,  1883,  General  Newton  made  a  very  extended  report  based  upon 
surveys  and  information  furnished  to  him  describing  the  improvements  desired  and 
thought  necessary . 

In  the  years  1887  and  1888  the  matter  was  again  agitated,  .and  thought  worthy  at 
tliat  time  by  the  River  and  Harbor  Committee  of  the  House  of  Representatives  of  an 
appropriation,  and  the  sum  of  $10,000  was  appropriated  lor  th«  purpose  of  the  work ; 
but  owing  to  the  fact  that  the  work  was  made  discretionary,  the  money  was  expended 
in  other  directions,  and  Peekskill  received  no  benetit  therefrom.  (See  bill  H.  R, 
9050,  March  31,  1888,  p.  21.  lines  479-482.) 

We  beg  to  submit  that  this  improvement  is  recommended  by  all  the  documents  and 
papers  on  file  in  the  matter,  and  by  the  reports  of  your  predecessor,  and  has  been  in 
every  instance  approved. 

In  order,  however,  that  you  may  have  full  and  accurate  information  as  to  the  con- 
dition of  Peekskill  Harbor — and  though  in  doing  ho  we  fear  we  may  repeat  much 
that  is  contained  in  the  documents  hereinbefore  referred  to — we  would  submit  to 
you  the  following  facts : 

Peekskill  is  situated  42  miles  from  New  York.  It  has  a  resident  population  of 
12,0(X)  within  the  corporate  limits,  and  in  addition  thereto,  immediately  depending 
upon  it,  of  12,000  more,  and  in  the  summer  months  this  is  nearly  doubled. 

The  New  York  State  camp  of  military  instruction  is  situated  here,  dependent  for 
its  supplies  on  water  transportation ;  *and  during  the  summer  months  1,500  men, 
including  attendants,  are  in  camp  here.  We  also  have  large  schools  and  asylums 
not  included  in  the  population,  which  will  add  2,500  thereto.  Our  interests  are 
therefore  much  larger  than  our  quoted  population  would  indicate,  and  our  practical 
permanent  population  from  all  sources  double  the  registered  population. 

We  woula call  your  attention  to  the  following  factories  in  Peekskill: 

Three  flour  and  feed  mills;  2  paper  mills;  4  sash  and  blind  factories;  1  shipyard; 
2  boat-building  establishments ;  1  emery  works;  1  pottery;  2  iron-ore  mines;  1  hat 
factory;  2  oilcloth  factories;  7  iron  ana  stove  fonndries;  3  machine  shops;  2  under- 
wear factories;  2  nickel-plating  works;  1  large  lumber  yard,  shipping  to  all  points 
on  the  river;  3  lumber  j'ards;  4  brickyards;  3  bottling  establishments;  1  fire-brick 
works;  1  plaster  mill,  and  many  other  manufactories. 

There  are  shipped  from  Peekskill  during  the  year  200,000  stoves,  ranges,  and  heaters, 
requiring  in  their  production  20,000  tons  of  pig  iron,  and  consuming  30, (XX)  tons  of 
coal  and  over  2,(X)0  tons  of  molding  sand.  Fifteen  million  cubic  feet  of  lumber  are 
annually  shipped  to  our  docks.  1*  orty  thousand  tons  of  coal  are  used,  other  than 
for  manufacturing  purposes.  Twenty-five  hundred  tons  of  fire  sand,  clay,  and  coal 
are  used  for  making  fire  brick.  Foundry  facings  are  manufactured  here  and  shipped 
to  all  parts  of  the  country. 

We  would  also  call  your  attention  to  the  fact  that  the  Thomas  A.  Edison  Company 
have  purchased  the  iron  mines  near  Peekskill,  and  are  now  preparing  tobijild  exten- 
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sive  works  for  the  purpose  of  extractiTig  the  iron  from  the  ore  by  Mr.  Edison's  new 
process.  Mr.  Kclison  proposes  that  this  shall  be  an  immense  plant,  and  thousands 
of  tons  of  iron  will  be  shipped  when  the  plant  is  in  operation.  Saperintendent 
Bachellor  will  forward  us  a  letter  upon  the  snbject,  and  as  soon  as  received  will  for- 
ward the  same  to  you.    This  concern  alone  will  double  the  tonnage  of  Peekskili. 

While  it  IS  very  difficult  to  estimate  accurately  the  amount  of  tonnage  shipped 
here  for  domestic  purposes,  it  is  safe  to  say  that  it  amounts  to  ^,200,000. 

Peekskili  has  been  and  is  now  suffering  from  the  condition  of  its  harbor.  General 
Newton  in  1883  found  the  depth  of  the  water  to  be  less  than  5  feet  at  mean  low  water: 
it  is  now  less. 

One  wire  mill  one  foundry,  and  one  emery  works  have  been  driven  from  Peeks- 
kill  by  the  inadequacy  of  the  depth  of  water  in  our  harbor,  and  many  manafacturers 
who  attempted  to  locate  have  abandoned  their  project  for  the  same  reason. 

Formerly  iron  was  shipped  from  the  south,  and  coal,  lumber,  lime,  gas  coal,  sand, 
bluestone,  and  many  other  articles  consumed  and  used  in  manufacturing  were  shipped 
to  Peekskili  without  breaking  bulk.  It  is  now  necessary  to  break  bulk  and  reship  to 
Peekskili  at  an  increased  expense  to  our  dealers  and  manufacturers  of  a  dollar  a 
ton.  Even  after  breaking  bulk  and  placing  it  in  smaller  vessels  it  is  very  common 
that  these  vessels  have  to  be  lightered  before  they  can  enter  our  harbor,  and  then 
they  can  only  enter  at  a  most  favorable  tide. 

The  Hudson  River  day  boats  running  to  West  Point,  Ponghkoepsie,  and  Albany 
are  unable  to  make  landing  at  Peekskili.  One  oilcloth  factory  has  been  obliged  to 
abandon  its  dock  for  reason  of  lack  of  water  and  the  tilling  up  of  the  channel. 
What  Peekskili  must  have,  if  its  prosperity  is  to  continue,  is  deeper  water  from  the 
main  channel  to  its  docks. 

Every  year  the  warning  is  sounded,  unless  something  is  done  we  will  be  sbnt  off. 
We  therefore  submit  to  you  that  we  should  have  a  favorable  report  upon  our  appli- 
cation. 

We  append  hereto  a  schedule  containing  a  list  of  tonnage  received  and  shipped  by 
our  manufacturers. 

We  also  append  the  former  reports  made  in  the  matter. 

All  of  which  is  respectfully  submitted. 

Geo.  W.  Robertson,  Chairman. 

8.  D    HORTON,  President  llUa^e, 

Henry  L.  Armstrong. 

John  Smith,  Jr. 

Frank  M.  Da  in. 

Edwin  B.  Lent. 

Leverett  F.  Cri'MB,  Secretary. 


Lieut.  Col.  G. 


L.  Gillespie, 
Corps  of  JCngineera,  U, 


S.  A. 


Table  of  tonnage  in  manufacturing. 


Shipped 

aoa 
received. 


Valae. 


Hat  factory *  •  •  4 *  *  i 

A.  Clark  (stone) 

John  Mc(ioverii  (stone) 

J.  Uearne  (stone) 

John  Smith,  jr.  (pnivol  and  felt) 

Pennsylvania  Emery  Works 

K.  MacKellar  Sons  (plaster  mills) 

PcMikskill  (ijw  Works 

E.  Lo<'kwood,  paper  mill 

Oileloth  factory 

ITniou  Stove  Works,  iron  fonndry 

Soithard,  Kobertson  &  Co.,  iron  foundry. 

Peekskili  Stove  Works,  iron  foundry 

Elv  &■  Ranmey  Co..  iron  foundry 

I.  J.  Baxter  Iron  Works,  iron  foundry... 

Star  Foundry  Co.,  iron  fonndry 

C.  W.  Ellison,  flour.  ftHnl,  and  grain 

Ci.  "W.  Bajrley,  steam  flour  aucf  grain  mill. 

Seymour  Bros.,  coal  and  woo<l 

Nay  lor  Bros.,  machine  works 

Now  York  Slove  Works 

Anderson  M.ichino  Works 

Anderson  KltH-tric  Works 

H.  L.  A  mist  ron^,  coal  dealer 

Audn-w  W<M)d,  coal  and  wood 

Horton  iV  Mahie.  tins  brick 

( >sborn  Shipv ard 


TwiM. 

25,000  , 

$1, 000.  OGt> 

1.000 

10,Oi-« 

500  ' 

5.000 

500. 

5.*-i 

1.000  1 

50  Oi^ 

7,000  ' 

75.  ii.« 

l.SOO  1 

20.itlO 

2,000  I 

25.0>D 

ICOIH)  , 

50.<«> 

15,150 

4W  t^-O 

20, 000  1 

O00.'0>' 

12.000 

4oaui">> 

10.000 

350.i>-» 

10.100 

340  (»K) 

5,000 

15  oiia 

7,000  ! 

150.  i-JO 

3,500' 

7.litt^ 

1           5.530. 

110.l»ui' 

6,275  i 

ll»0,  lHk.« 

10.000  1 

»P.A«« 

10,200  1 

400.  <it^ 

2,000 

S^\  ihni 

200. 

15.ifciO 

25.000 

250  CO 

6.000 

i()0.tioe 

4.900 

125.  m« 

1,000, 

100.0^)0 
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Table  of  tonnage  in  manufacturing — Continued. 


1^ .  DaiD  Sons  (10,000,000  cubic  feet  lumber) 

M.  £.  Clinton  (1.500.000  cubic  feet  lumber) 

Chapman  Bros.  (800. OOO  cubic  feet  lumber) 

St.  Joseph's  Home  (1,500  inmates) 

St.  Marys  Home  (200  inmates) 

Peekski'U  Waterworks 

Baker  Underwear  Factory 

Maxwell  Shirt  Factory 

Harrison's  Potto rj' 

Emery  works 

Bonnor  &  Cole,  brick  manufactures  (2,000,000). 

Ale  and  lager  beer 

C.  W.  &  R.  W.  OlUaeUl,  brickyard 

Bonner  Brick  Co,  brick  manufacturers 

Molding  saiid 

Wood 

Limestone 


Shipped 

and 
received. 


Ton*. 

22.000 

1,500 

1,000 

6.000 

1,000 

4,000 

2,000 

800 

1,000 

500 

9,000 

3,500 

8.000 

8.000 

225.000 

15,000 

15,000 


Value. 


$200,000 

100.000 

25,000 

250.000 

200,000 

250.  OUO 

80. 000 

20.000 

5,000 

5,000 

122, 500 

30.000 

124.000 

120,000 

150.000 

40.000 

15,000 


10  steamboats.  2  freight  boats,  and  010  sailing  and  other  crafts;  passengers 
carried,  64,000 


522,055 
523,000  ' 


6.688.500 
14, 000, 000 


E30. 

PRELIMINARY  EXAMINATION  OF  CARRLS  RIVER,  NEW  YORK. 

[Printed  in  House  Ex.  Doc.  No.  40,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  i,  1894. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  October  20, 1894,  by  Capt.  Thomas  L.  Casey,  Corps  of  Engineers, 
giving  results  of  the  preliminary  examination  of  Carrls  Eiver,  New 
York,  required  by  the  river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Captain  Casey,  concurred  in  by  Col.  H.  L.  Abbot, 
Corps  of  Engineers,  the  division  engineer,  and  also  by  this  office,  that 
Carrls  River  is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 


report  of  capt.  T.  L.   CASEY,  CORPS  OF  ENGINEERS. 

Engineer  Office,  United  States  Army, 

New  Yorkj  N.  Y.,  October  20^  1894. 

General:  I  have  the  honor  to  report  as  follows  upon  a  preliminary 
examination  of  Carrls  River,  New  York,  as  called  for  by  the  river  and 
harbor  act  of  August  17, 1894: 

Carrls  River  is  one  of  the  many  creeks  draining  the  upland  down 
into  Great  South  Bay,  Long  Island.  It  is  located  opposite  Fire  Island 
Inlet.  The  fresh  water  has  been  impounded  above  Carrls  River,  as  in 
most  of  these  creeks,  reducing  the  stream  to  an  estuary  of  the  bay. 
The  rise  and  fall  of  the  tide  is  about  1  foot,  and  the  tidal  area  being 
small,  the  currents  are  of  little  force.  C^  r\r\n\o 
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From  the  mouth  of  the  river  to  the  head  of  navigatioD  is  less  than 
1  mile.  For  2,000  feet  in  the  upper  creek  the  width  is  less  than  100 
feet.  Here  the  upland  reaches  down  nearly  to  the  banks  of  the  creek, 
and  the  owners,  residents  of  the  town  of  Babylon,  have  dredged  a 
channel  30  feet  wide  and  4  feet  deep,  mean  low  water,  using  the  material 
to  improve  the  property  on  either  side.  The  lower  reaches  of  the  creek 
are  wider,  the  land  less  valuable,  >dredging  more  expensive,  and  the 
material  of  less  utility  for  improvement  purposes.  Below  the  dredged 
channels  of  from  4  feet  to  5  feet  in  depth,  the  river  continues  for  1,000 
feet  with  nearly  this  depth,  griadually  shoaling  to  about  2,3  feet,  mean 
low  water.  At  the  outlet  into  the  bay  there  is  a  short  reach  where  the 
depth  is  less  than  2  feet  at  low  water. 

The  improvement  desired  is  a  channel  50  feet  wide  and  4  feet  deep  at 
mean  low  water,  connecting  the  dredged  channel  of  the  upper  creek 
with  that  depth  in  the  bay.  This  would  require  a  cut  about  2,000  feet 
long  and  the  removal  of  about  15,000  cubic  yards  of  material,  estimated 
to  cost  $5,000. 

There  is  little  or  no  commerce  in  the  river  at  present.  With  a  depth 
of  4  feet  from  the  bay  into  the  creek  small  schooners  and  barges  would 
land  a  small  amount  of  coal,  brick,  broken  stone,  manure,  et-c.,  along 
the  banks  and  at  the  public  streets  running  to  the  river,  as  is  done  now 
at  several  ports  along  this  bay.  No  commerce  of  any  proiwrtions  could 
be  expected. 

The  great  benefit  from  this  improvement  would  result  to  the  property 
owners  along  its  banks,  which  are  taken  up  for  extensive  residences, 
deriving  their  values  from  the  water  facilities  of  this  river.  It  is  this 
class  of  residents  that  make  the  town,  and  any  improvement  of  the 
creek  will  be  a  direct  benefit  to  the  whole  community. 

It  is  estimated  that  from  $5,000  to  $10,000  has  been  expended  upon 
the  channels  of  the  creek  by  private  enterprise.  This  work  has  gone 
as  far  as  the  conditions  will  admit  of  profitable  private  work.  The 
balance,  if  performed  by  the  Government,  would  add  to  the  value  of  the 
work  already  done  and  benefit  all  residents  and  property  owners  alike 
along  the  creek,  and  indirectly  the  community  of  25,000  people  as  a 
whole. 

It  is  to  be  noted  that  Sumpawanus  Creek,  on  the  eastern  side  of  the 
town,  is  just  as  available  for  commercial  purposes.  Its  improvement 
was  inaugurated  in  1880,  and  small  appropriation  made  at  that  time. 
Congress  has  not  continued  the  improvement,  and  the  channel  has 
reverted  to  its  original  condition. 

Having  due  regard  to  the  commercial  aspects  of  the  case,  I  am  of  the 
opinion  that  Carrls  River,  New  York,  is  not  worthy  of  improvement  by 
the  General  Government. 

EespectfuUy  submitted. 

Thos.  L.  Casey, 
Captaifiy  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

mw  Yorl'y  October  24^  1894. 
Respectfully  forwarded  to  the  Chief  of  Engineers.    For  the  reasons 
stated  herein  I  concur  with  Captain  Casey  in  the  opinion  that  Carrls 
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River,  New   York,  is  not  worthy  of   improvement  by  the   General 
Government. 

Henry  L.  Abbot, 
Colonel  Engineers^  Divuion  Engineer, 


E  31. 

PRELIMINARY  EXAMINATION  OF  GRAVESEND  BAY,  NEW  YORK. 

[Printed  In  House  Ex.  Doo.  No.  31,  Fifty- third  Congresa,  third  sesBion.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
WcLshington,  D.  0.,  December  i,  1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
November  19, 1894,  by  Lieut.  Col.  G.  L.  GiUespie,  Corps  of  Engineers, 
upon  preliminary  examination  of  Gravesend  Bay,  New  York,  provided 
for  by  river  and  harbor  act  of  August  17, 1894. 

Colonel  Gillespie  is  of  the  opinion  that  Gravesend  Bay  is  not  worthy 
of  improvement  at  the  present  time,  and  in  this  opinion  I  concur. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  (?e»..  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Engineer  Office,  XJnited  States  Army, 

New  Yark,  N.  Y.,  November  19,  1894. 

General:  Keferring  to  Department  instructions  to  Lieut.  Kobert 
McGregor,  Corps  of  Engineers,  dated  August  20,  1894,  •  •  •  I 
have  the  honor  to  submit  herewith  report  on  the  preliminary  exam- 
ination of  Gravesend  Bay,  New  York,  in  compliance  with  the  require- 
ments of  the  river  and  harbor  act  of  August  17, 1894. 

Gravesend  Bay  is  that  part  of  the  Lower  Bay,  New  York  Harbor, 
which  lies  to  the  eastward  of  a  line  drawn  from  Fort  Hamilton,  at  The 
Narrows,  to  Norton  Point,  the  western  terminus  of  Coney  Island.  It 
measures  1^  square  miles,  approximately,  and  the  average  depth  in 
the  northern  half  is  16  feet  at  mean  low  water,  and  in  the  southern 
half  from  3  feet  to  5  feet  at  mean  low  water.  It  is  used  chiefly  as  an 
anchorage  for  small  craft  during  storms  coming  from  the  north  round 
by  east  to  the  south.  It  has  ample  depth  of  water  for  the  vessels 
accustomed  to  use  it. 

On  the  east  side  there  is  an  inferior  water  connection  with  Sheeps- 
head  Bay,  a  distance  of  2  miles,  approximately,  by  way  of  Coney  Island 
Creek,  which  separates  Coney  Island  from  the  continental  shore.  This 
creek  is  a  very  small  stream,  whose  bed  is  bare  in  many  places  at 
extreme  low  tide,  and  which  is  practicably  navigable  for  only  a  short 
distance  eastward  of  Gravesend  Bay  by  reason  of  deficient  depth  of 
water,  deficient  width,  and  sinuous  course,  and  by  reason  of  the  many 
railway  and  highway  bridges  crossing  it,  most  of  which  are  unprovided 
with  draws. 
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The  bar  at  the  western  entrance  to  the  creek  is  bare  at  extreme  low 
water,  and  the  distance  thence  westward  to  the  4-foot  curve  of  the 
Lower  Bay,  New  York  Harbor,  is  3,000  feet,  approximately. 

The  eastern  shore  has  been  built  up  lately  by  a  number  of  small 
towns,  originally  located  as  summer  resorts,  but  which  have  since  grown 
to  be  places  of  permanent  residence.  These  places  bear  the  names  of 
Bath,  Bensoiihurst,  Unionville,  Gravesend  Beach,  Gravesend,  and  Coney 
Ishind. 

At  short  intervals  along  this  shore,  opposite  these  towns,  piers  have 
been  built  into  the  bay  for  the  use  of  small  boats  and  steam  yachts, 
but  they  are  without  commercial  importance. 

Harbor  lines  were  established  on  Gravesend  Bay  by  the  Secretary  of 
War  March  9, 1892.  The  bulkhead  line  was  located  well  inshore,  but 
sufficiently  far  out  to  admit  of  the  construction  of  regular  and  system- 
atic docks  or  bulkheads,  if  such  are  ever  required;  but  the  pierhead 
line  was  placed  near  the  12-foot  curve  of  the  bay,  at  the  distance  of 
4,000  feet,  approximately,  from  the  western  entrance  to  Coney  Island 
Creek. 

Where  this  creek  debouches  into  the  bay  an  opening  was  left  in  the 
bulkhead  line  to  admit  of  the  future  excavation,  by  private  parties 
owning  adjacent  property,  of  the  proposed  Gravesend  ship  canal,  con- 
necting the  outer  bay  with  Gravesend  Basin.  (See  harbor  line  map, 
1892.) 

This  is  a  private  improvement,  designed  to  develop  private  property, 
in  which  the  Government  can  have  no  present  concern.  There  is  no 
other  point  on  the  bay  which  merits  consideration  in  relation  to  any 
known  scheme  of  improvement  designed  for  the  encouragement  of 
commerce. 

In  the  opinion  of  this  office,  Gravesend  Bay  is  not  worthy  of  improve- 
ment at  the  present  time,  in  view  of  any  present  or  prospective  demands 
of  commerce. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut  Col.,  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


E32. 

PRELIMINARY  EXAMINATION  OF  WEST  BRANCH  OF  NEWTOWN  CREEK, 
NEW  YORK,  FROM  METROPOLITAN  AVENUE  BRIDGE  TO  THE  HEAD  OF 
NAVIGATION. 

[Printed  in  House  Ex.  Doc.  No.  32,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtofij  D,  0.,  December  5,  1894. 
Sir:  I  have  the  honor  to  submit  the  accompanyiDg  copy  of  report 
dated  November  30, 1894,  by  Lieut.  Col.  G.  L.  GiUeapie,  Corps  of  Engi- 
neers, on  the  preliminaiy  examination  of  West  Branch  of  Newtown 
Creek,  New  York,  *'from  Metropolitan  Avenue  Bridge  to  the  head  of 
navigation,"  ordered  by  the  river  and  harbor  act  of  August  17, 1894^ 

Colonel  Gillespie,  for  the  reasons  given,  reports  that  in  his  opinion 
this  portion  of  the  West  Branch  of  Newtown  Creek  is  not  worthy  of 
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improvement  by  the  General  Government  within  the  meaning  and 
intent  of  the  act  of  August  17, 1894.  I  concur  in  the  opinion  expressed 
by  Colonel  Gillespie. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen,^  C)iief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 


report  of  lieut.  col.  g.  l.  gillespie,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

New  York.  N.  Y.,  November  30^  1894. 

General:  Referring  to  Department  instructions  to  Lieut.  Robert 
McGregor,  Corps  of  Engineers,  dated  August  20, 1894  (***), 
I  have  the  honor  to  submit  herewith  report  on  the  preliminary  exam- 
ination of  West  Branch  of  Newtown  Creek,  New  York,  in  compliance 
with  the  requirements  of  the  river  and  harbor  act  of  August  17, 1894, 
as  follows:  West  Branch  of  Newtown  Creek,  New  York,  from  Metro- 
politan Avenue  Bridge  to  the  head  of  navigation. 

The  first  survey  of  this  creek  with  the  view  to  its  improvement  was 
made  in  1879,  and  extended  upstream  from  the  mouth  at  East  River  to 
Yemon  Avenue  Bridge,  a  distance  of  only  2,000  feet. 

A  second  survey  was  made  in  1883,  in  compliance  with  the  river  and 
harbor  act  of  August  2,  1882.  (Annual  Report  Chief  of  Engineers, 
1884,  p.  765.) 

At  the  date  of  the  second  survey  the  head  of  navigation  of  the 
stream  was  at  Metropohtan  avenue,  where  the  depth  was  4  feet  at  mean 
low  water  in  a  narrow  thread  of  channel,  and  the  bridge  was  not  pro- 
vided with  a  draw. 

The  work  of  improvement  under  modified  project  of  1883  has  all  been 
done  from  the  mouth  to  Metropolitan  avenue. 

The  harbor  hues  for  this  creek,  established  by  the  Secretary  of  War 
February  8, 1890,  and  December  29,  1890,  stop  on  both*  branches  at 
Metropolitan  avenue,  the  recognized  head  of  navigation,  and  do  not 
take  cognizance  of  any  of  the  private  slips,  canals,  or  kills  contiguous 
to  the  creek. 

Originally  the  east  and  west  branches  of  the  creek,  south  of  Metro- 
politan avenue,  spread  out  into  tiny  branches,  which  ramified  and 
served  to  drain  the  marsh  lands  to  the  southward  that  were  covered  with 
water  at  high  tide,  the  range  of  tides  at  Metropolitan  avenue  being  4^ 
feet,  approximately. 

Since  1887  the  West  Branch,  south  of  Metropolitan  avenue,  has,  by 
the  use  of  dredges,  been  rectified  and  deepened  by  private  enterprise, 
the  excavated  material  being  used  to  reclaim  the  neighboring  marshes; 
and  a  navigable  canal  1,500  feet  long,  160  feet  wide,  and  10  feet  deep 
at  mean  low  water  has  been  opened,  so  as  to  make  the  adjoining 
reclaimed  lands  accessible  by  water  for  commercial  purposes. 

Both  banks  of  the  canal  have  been  protected  by  good  revetments, 
behind  which  four  small  private  basins  on  the  east  side  and  a  larger 
terminal  basin  on  the  south  side  have  been  excavated,  which  enlarge 
proportionately  the  water  Ironts  of  the  reclaimed  lands.  The  canal 
has  shoaled,  it  is  stated,  since  it  was  first  deepened  by  pressure  of  soft 
loam  from  the  banks  and  bottom. 
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This  artificial  canal  has  communication  with  the  main  stem  of  the 
creek  through  a  double  draw  in  the  bridge  at  the  Metropolitan  avenue 
crossing  of  the  Western  Branch,  placed  there  since  the  canal  was 
projected. 

The  effect  of  the  canal  construction  is  to  extend  practically  the  navi- 
gation of  Newtown  Greek  southward  beyond  Metropolitan  avenue  the 
above-stated  distance  of  1,500  feet,  terminating  near  Montrose  avenue. 
The  towns  of  Williamsburg  and  Bushwick,  lying  on  the  west  and  south 
sides  of  the  canal,  are  built  up  solidly  to  their  dividing  line,  and  the 
marsh  land  lying  on  the  east  side  of  the  canal  is  in  process  of  being 
filled  in  for  conversion  into  building  sites.  The  canal,  therefore,  pene- 
trates a  progressive  section  of  the  country,  and  will  doubtless  be  largely 
used  in  the  future  for  the  transportation  of  all  classes  of  building 
materials,  home  supplies,  coal,  etc. 

It  is  alleged  that  the  object  sought  by  the  promoters  of  this  enter- 
prise in  having  the  item  for  the  examination  of  the  West  Branch  of 
Newton  Creek  incorporated  in  the  river  and  harbor  act  of  August  17, 
1894,  is  that  the  artificial  canal  may  be  placed  under  the  paternal 
charge  of  the  United  States  as  an  extension  of  the  navigable  waters  of 
Newtown  Creek,  so  that  the  canal  may  have  the  depth  of  10  feet  at  mean 
low  water  maintained  by  the  General  Government  by  allotments  taken 
from  future  appropriations  tor  the  improvement  of  Newtown  Creek. 
No  enlargement  or  extension  of  the  canal  is  sought  for. 

It  is  to  be  noted,  however,  that  the  canal  is  a  very  short  one,  was 
built  by  private  enterprise  for  the  reclamation  of  land  for  individual 
profit,  and  partakes  of  the  nature  of  a  long  slip  or  private  canal,  made 
to  connect  with  the  navigable  waters  of  the  United  States. 

Attention  is  invited  to  the  accompanying  statement  of  the  commer- 
cial statistics  of  this  canal,  which  has  been  transmitted  to  this  Q;ffice 
in  connection  with  the  preliminary  survey  of  the  West  Branch  of 
Newtown  Creek  directed  to  be  made  by  the  act  of  August  17, 189 1. 

In  recommending  harbor  lines  for  the  approval  of  the  Secretary  of 
War  the  Harbor  Line  Board  for 'New  York  Harbor  and  adjacent  waters 
has  habitually  drawn  the  lines  exterior  to  private  basins  and  slips, 
such  as  Atlantic  Basin,  Erie  Basin,  Bayonne  Basin  (Bergen  Neck),  and 
inferior  river  entrances,  and  when  laying  down  lines  specially  for  New- 
town Creek,  the  water  spaces  of  Whale  Creek  Canal,  Dutch  Kills,  and 
other  small  canals  and  basins  opening  into  the  creek  were  not  considered. 

The  canal  on  the  West  Branch  of  Newtown  Creek  has  a  character 
similar  to  that  of  the  private  basins  and  canals  just  mentioned. 

It  does  not  seem  a  wise  policy  for  the  General  Government  to  assume 
charge,  for  purposes  of  improvement  or  maintenance,  of  artificial  water- 
ways, canals,  and  basins  opened  by  private  enterprise  for  land  reclama- 
tion and  personal  profit,  until  after  Congress  has  provided  therefor  by 
specific  legislation,  and  for  this  reason  1  have  the  honor  to  rei)ort  that, 
in  my  opinion,  the  **  West  Branch  of  Newtown  Creek,  New  York,  fh>ni 
Metropolitan  Avenue  Bridge  to  the  head  of  navigation,"  is  not  "worthy 
of  improvement"  by  the  General  Government  within  the  meaning  and 
intent  of  the  river  and  harbor  act  of  August  17, 1894. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  CoLj  Corps  of  Engineers. 

Brig.  Gen.  Thomak  L.  Casey, 

Chief  of  Ungineersy  U,  8.  A, 
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8l4iti$tio$  relative  to  the  commerce  of  the  Newtown  Creek  Canal,  south  of  Metropolitan 
avenue,  for  nine  months  ending  September  SO,  1894. 

[Famished  by  Messrs.  C.  H.  Reynolds  &.  Sons,  coal  dealers,  who  have  coal  yards  looated  upon  thecaiial.] 


Unloaded  c 


Jackson  ^Barr. 


O.H.  Revnolds  4& Sons 

Knickerbocker  Ice  Co.,  Gor- 

man  AWiltse 

Klots  &  Burroughs 


Morgan  Avenue  Wood  Works. 
Waterbury  Mill 


WaUMOl.. 


l«awreiioe  Mill. 
Funk  Bros 


Articles. 


Brick  (9,000,000) 

Lumber  (10. 000,000  feet,  B.M.) 

Stone,  rough 

Stone,  finished  and  partly  finished 

Stone,  paving  blocks 

Stone,  crushed,  for  concrete 

Iron,  manufactured  and  unmanufactured 

Coal 

Lime,  lath,  domestic  and  foreign  cement^  etc. 
Coal 


Ice 

Brick  (80,000,000  to  90.000,000). 
Cement,  etc.  (200,000  barrels) . . 

Lath  (16, 000,000) 

Wood  (7,200  cords,  90  vessels). 

Kaw  materials 

Coal 

Barrels  of  tar  and  oil  (5,025) . . . 

Baw  materials 

Coal 

Barrels  of  tar  and  oil  (2,750) . . . 

Kawmaterials 

Coal 

Barrels  of  tar  and  oil  (1,875) . . . 
Oil  (35,000  barrels) 


Total 618,508,      4,611,400 


Tons. 


18.000 
20,000 
20,000 

1,000 
60,000 
10,000 

2,000 

4,000 

5.000 
150,000 

75,000 

180, 000 

30,000 

4,000 

10,800 

7,500 

2,250 

1.055 

5,250 

1,500 

510 

2,625 

750  15 

352  I) 

7,000  I 


Value, 


$35,000 

170, 000 
40.000 
20,000 

100.  OOO 
20.0(JO 
60,000 
16,000 
80,000 

600, 000 

225.000 
400,000 
200.000 
30,000 
50,400 

1,200,000 


840,000 


420,000 
105.000 


I 


E  33- 

PRELIMINARY  EXAMINATION  OF  RAHWAY  RIVER.  NEW  JERSEY,  TO 
REPORT  UPON  THE  DESIRABILITY  OF  PLACING  LOCKS  IN  THE  MOUTH 
OF  SAID  RIVER  AND  THE  COST  OF  SAME. 

[Printed  in  House  Ex.  Doc.  No.  30,  Fifty-third  Congress,  third  session.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washmgton^  2>.  C,  December  i,  1894. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
November  14, 1894,  by  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers, 
upon  i)reliminary  examination  of  Rah  way  River,  New  Jersey,  "to  report 
upon  the  desirability  of  placing  locks  in  the  mouth  of  said  river  and  the 
cost  of  same,"  as  required  by  river  and  harbor  act  of  August  17, 1894. 

For  reasons  given.  Colonel  Gillespie  is  of  the  opinion  that  Rahway 
Biver  is  not  worthy  of  improvement  so  far  as  relates  to  the  desirability 
of  placing  locks  in  the  mouth  of  said  river.    I  concur  in  this  opinion. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Engineer  Office,  United  States  Army, 

New  Yorky  N.  T.,  November  14, 1894. 
General:  Referring  to  Department  instructions  to  Capt.  Thomas 
L.  Casey,  Corps  of  Engineers,  dated  August  20, 1894,    ♦    ♦    •    I  have 
the  honor  to  submit  herewith  report  on  the  preliminary  examination  of 
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Bab  way  River,  New  Jersey,  iu  compliance  with  the  requirements  of  the 
river  and  harbor  act  of  August  17,  1894,  as  follows:  "Rabway  River, 
to  report  upon  the  desirability  of  placing  locks  in  the  mouth  of  said 
river  and  the  cost  of  same." 

The  river  and  harbor  act  of  June  18, 1878,  contained  provision  for  the 
survey  of  the  Rah  way  River,  New  Jersey,  with  the  view  to  its  improve- 
ment. The  survey  was  made  in  September,  1878,  and  a  report  thereon 
submitted  by  the  local  officer  December  27, 1878.  (Annual  Report,  Chief 
of  Engineers,  1879,  Part  I,  pp.  483-485.) 

In  this  report  it  is  stated  that  'Hhe  tidal  relations  between  the  upper 
and  lower  part  of  the  stream  appear  to  be  much  the  same  as  those 
between  the  upper  and  lower  parts  of  the  Elizabeth  River,  New  Jersey, 
and  the  cause  is  to  be  found  in  the  same  circumstance,  viz.,  the  gradual 
rise  in  the  river  bottom  from  the  mouth  upward." 

The  report  further  says  that  the  practicable  way  of  making  the 
improvement  desired  by  the  shipping  interest  of  the  river  was  by 
dredging. 

This  method  was  adopted,  and  has  since  been  followed. 

The  appropriations  were  small,  and  were  barely  sufficient  to  remove 
annual  deposits  arising  from  sewer  discharges  and  from  freshets. 

No  appropriation  has  been  made  since  1882,  and  the  river  has  prac- 
tically reverted  to  the  conditions  existing  in  1878,  when  the  depth  at 
low  stage  was  3  feet,  approximately,  from  the  mouth  to  Brickton,  and 
the  river  bed  was  bare  at  Main  Street  Bridge,  Rahway. 

The  construction  of  a  lock  at  the  mouth  of  the  river  would  act  as  a 
permanent  dam  to  collect  and  hold  behind  it  material  brought  down 
from  the  river  above  or  abraded  from  the  banks  of  the  lower  river 
during  freshets,  resulting  eventually  in  closing  the  river  to  navigation 
unless  dredging  be  resorted  to.  The  period  during  which  the  navigii- 
tion  of  the  river  would  be  extended  by  the  construction  of  the  lock 
would  be  inappreciable. 

A  far  greater  evil  than  the  deterioration  by  shoaling  would  be  the 
excessive  pollution  of  the  stream  by  the  retained  garbage  discharged 
from  the  sewers,  and  the  refuse  matter  emanating  from  gas  works  and 
factories  along  the  banks,  resulting  in  a  debased  and  pernicious  sani 
tary  condition  of  the  locality,  which  would  be  a  menace  to  the  lives  of 
the  inhabitants. 

The  most  expedient  way  of  serving  the  land  and  sea  interests  of  the 
community  is  to  maintain  by  constant  dredging  an  unobstructed  inflow 
and  outflow  of  the  water  of  the  sea  and  of  the  river. 

For  these  reasons,  I  am  of  the  opinion  that  the  Rahway  River  is  not 
"worthy  of  improvement,"  so  far  as  relates  to  ''the  desirability  of 
placing  locks  in  the  mouth  of  said  river,"  and  therefore  do  not  rec- 
ommend an  allotment  of  money  to  survey  the  river  with  the  view  rf 
preparing  estimates  of  "cost  of  same." 

Very  respectfully,  your  obedient  servant, 

G.   L.  GiLLBSPIB, 

.    Lieut  Colj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers^  U.  8.  A. 
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PRELIMINARY  EXAMINATION  OP  ELIZABETH  RIVER,  NEW  JERSEY,  TO 
REPORT  UPON  THE  DESIRABILITY  OF  PLACING  LOCKS  IN  THE  MOUTH 
OF  SAID  RIVER,  AND  THE  COST  OF  SAME. 

[Printed  in  House  Ex.  Doc.  No.  41,  Fifty  third  Congresa  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wdshingtofij  D.  C,  December  4,  1894. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
November  14,  1894,  by  Lieat.  Col.  G.  L.  Gillespie,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  Elizabeth  Elver,  New 
Jersey,  "to  report  upon  the  desirability  of  placing  locks  in  the  mouth 
of  said  river,  and  the  cost  of  same,"  as  provided  for  by  river  and  harbor 
act  of  August  17, 1894. 

For  the  reasons  given,  Colonel  Gillespie  reports  that  Elizabeth  River 
is  not  worthy  of  improvement  so  far  as  relates  to  the  desirability  of 
placing  locks  in  the  mouth  of  said  river;  and  in  this  opinion  I  concur. 
Yery  resx)ectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 

Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report   of  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS   OF  ENGINEERS. 

Engineer  Office,  United  States  Army, 

New  York^  N.  Y.,  November  14, 1894. 
General  :  Referring  to  Department  instructions  to  Capt.  Thomas  L. 
Casey,  Corps  of  Engineers,  dated  August  20,  1894  (•  •  •),  I  have 
the  honor  to  submit  herewith  report  on  the  preliminary  examination  of 
Elizabeth  River,  New  Jersey,  in  compliance  with  the  requirements 
of  the  river  and  harbor  act  of  August  17, 1894,  as  follows: 

Elizabeth  River,  to  report  npou  the  deeirability  of  placing  locks  in  the  month  of 
said  river,  and  the  cost  of  same. 

The  river  and  harbor  act  of  June  18, 1878,  provided  for  the  survey  of 
Elizabeth  River,  New  Jersey,  with  the  view  to  its  improvement.  The 
survey  was  made  in  August  and  September,  1878,  and  a  report  sub- 
mitted by  the  local  officer  December  27, 1878,  submitting  two  projects 
for  excavating  channels  from  the  mouth  to  Broad  street,  Elizabeth; 
one  project  calling  for  a  channel  60  feet  wide  and  7  feet  deep,  mean  liigli 
water,  at  an  estimated  cost  of  $25,5^,  and  the  other  for  a  channel  60 
feet  wide  and  8  feet  deep,  mean  high  water,  at  an  estimated  cost  of 
$33,327  (Annual  Report,  Chief  of  Engineers,  1879,  Part  I,  pp.  481-4a3). 
The  estimated  annual  tonnage  of  the  river  was  then  45,000  tons. 

The  several  appropriations  made  since  1878  have  had  for  their  object 
the  improvement  of  the  river  according  to  the  first-mentioned  i)roject, 
the  estimated  cost  of  which  was  increased  in  1882  to  $43,100,  the 
increase  of  cost  being  due  to  annual  shoalings  throughout  the  river. 

The  amount  appropriated  to  date  is  $40,000.  The  tonnage  in  1801 
was  estimated  at  39,000  tons. 
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During  the  survey  of  1878  two  tide  gauges  were  set  up— one  at  the 
mouth  of  the  river  and  one  at  Bridge  street,  Elizabeth — and  observa- 
tions on  these  gauges  determined  that  the  tidal  range  at  the  former 
was  4.7  feet  and  at  the  latter  3.4  feet;  that  at  the  time  of  high  water 
the  river  surface  was  nearly  horizontal,  and  that  the  low-water  level  at 
the  upper  gauge  was,  on  an  average,  1.3  feet  higher  than  at  the  lower 
gauge.  It  was  observed,  also,  that  there  was  a  ^^  gradual  rise  of  the 
river  bottom  as  we  go  upstream.  In  the  vicinity  of  the  gas  works  the 
river  bed  rises  to  about  the  level  of  low  water  at  the  lower  gauge,  and 
continues  to  rise  until  in  the  reach  above  the  last  drawbridge  it  is  2^ 
feet  above  this  plane." 

The  report  further  states  that  the  river  undergoes  constant  shoaling, 
and  ascribes  three  prominent  causes  for  the  deterioration :  (1)  The  dam 
across  the  river  1  mile  above  Broad  Street  Bridge,  diverting  one-foorth 
of  the  river  capacity,  to  supply  water  to  the  city;  (2)  the  discharge  of 
the  city  sewers  into  the  river,  and  (3)  the  discharge  of  reftise  fix>m  the 
gas  works. 

Three  plans  were  considered  for  the  possible  correction  of  the  dete- 
riorating influence:  (1)  The  construction  of  a  tidal  basin  above  Broad 
street;  (2)  the  resort  to  slack- water  navigation  by  the  construction  of 
a  lock  at  the  mouth  of  the  river,  and  (3)  the  deepening  of  the  existing 
channel  by  dredging.  The  latter  plan,  being  the  only  feasible  one,  was 
recommended  for  adoption. 

In  regard  to  the  construction  of  a  lock,  the  report  says: 

A  resort  to  slack-water  navigation  by  the  constraction  of  a  lock  at  the  mouth  of 
the  river  would  likewise  meet  with  serious  objections,  as  it  would  prevent  a  free 
discharge  of  the  sewers  emptying  into  the  river.  The  water  stagnating  would  pro- 
duce malaria  and  pestilence.  Aside  from  these  sanitary  considerations,  it  is  probable 
that  the  river  would  shoal  up  so  rapidly  that  in  a  few  years  dredging  would  become 
necessary  under  any  circumstances. 

The  objections  advanced  against  the  construction  of  a  lock  at  the 
mouth  of  the  river  apply  with  more  force  to-day  than  at  the  date  of  the 
report,  since  the  population  of  the  town  has  increased,  and  the  rirer 
labors  more  to-day  under  the  increased  burden  of  deposits  from  sewers, 
gas  works,  and  other  industrial  interests. 

It  seems  evident  that  the  construction  of  the  proposed  lock  would  be 
of  little  use  in  extending  the  period  of  navigation  of  the  river,  and 
would  be  the  immediate  cause  of  rapid  deterioration  to  the  improved 
navigable  channel,  and  of  serious  detriment  to  the  health  of  the  com- 
munity. 

For  the  foregoing  reasons,  this  office  is  of  the  opinion  that  the  Eliza- 
beth River,  New  Jersey,  is  not  "worthy  of  improvement^^  so  far  as 
relates  to  the  "  desirability  of  placing  locks  in  the  mouth  of  said  river," 
and,  therefore,  no  survey  is  recommended  to  be  made  with  the  view  of 
preparing  estimates  of  "the  cost  of  same.'' 

Very  respectfully,  your  obedient  servant, 

O.  L.  Gillespie, 
Lieut  Col.j  Corps  of  Engineen. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
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E  35. 

PRELIMINARY  EXAMINATION  OF  INLET  AT   MOUTH   OF  SHARK  RIVER, 
NEW  JERSEY,  FOR  HARBOR  OF  REFUGE. 

[Printed  in  House  Ex  Doc.  No.  73,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  J>.  C,  December  i,  1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  23, 1894,  by  Capt.  Thomas  L.  Casey,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  inlet  at  mouth  of  Shark 
Ki ver,  New  Jersey,  "  for  harbor  of  refuge,"  made  to  comply  with  require- 
ments of  the  river  and  harbor  act  of  August  17,  1894. 

It  is  the  opinion  of  Captain  Casey,  concurred  in  by  the  Division 
Engineer,  Col.  H.L.  Abbot,  Corps  of  Engineers,  and  by  this  office,  that 
the  locality  is  not  worthy  of  improvement  by  the  General  Government.' 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  t.  l.  casey,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

Neto  York,  N.  T.,  October  23, 1894. 

General:  I  have  the  honor  to  report  as  follows  upon  a  preliminary 
examination  of  the  inlet  at  mouth  of  Shark  Eiver,  New  Jersey,  for 
harbor  of  refuge,  as  called  for  by  the  river  and  harbor  act  of  August 
17,  1894: 

Shark  River  discharges  into  the  Atlantic  Ocean  through  an  inlet  in 
the  beach  about  20  miles  south  of  Sandy  Hook.  Two  preliminary  exam- 
inations  of  this  river,  as  a  work  for  improvement,  have  been  made  pre- 
vious to  the  present  order  for  an  examination  as  to  its  merits  as  a  harbor 
of  refuge. 

An  examination  and  survey,  followed  by  an  adverse  report,  was  made 
by  Colonel  Michler  in  1880.  (See  Annual  Report  of  Chief  of  Engineers 
for  1881,  Part  I,  p.  730.)  A  second  preliminary  examination,  followed 
by  an  adverse  report,  was  made  by  Major  Raymond  in  1890.  (See 
Annual  Report  of  Chief  of  Engineers  for  1891,  Part  II,  p.  1092.) 

There  is  no  harbor  of  refuge  on  the  coast  from  Sandy  Hook  to  Barne- 
gat,  a  distance  of  50  miles.  The  most  available  inlets  and  bays  are 
Manasquan,  26  mites  below  Sandy  Hook,  and  Shark  River,  20  miles 
below  Sandy  Hook.  The  inlets  are  similar  in  character.  Manasquan 
is  much  more  extensive  than  Shark  River. 

Above  the  inlet  at  Shark  River  there  is  a  narrow  4-foot  channel, 
nowhere  more  than  100  feet  wide.  It  extends  three-fourths  of  a  mile 
up  the  river,  where  there  are  two  fixed  bridges.  Manasquan  is  more 
central  in  location;  the  width  and  depth  of  the  channel  and  the  volume 
of  the  tidal  basin  are  much  more  extensive,  and  there  are  partial  works 
of  improvement  at  the  inlet,  built  by  the  Government,  that  might  be 
available  for  extension.  Probably  no  greater  permanent  depth  than  4 
feet  at  mean  low  water  could  be  obtained  through  either  inlet,  and  the 
harbor  could  serve  as  a  refuge  only  for  fishermen  and  yachts. 
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Works  that  would  promise  any  hope  of  success  in  maintaining  even 
a  depth  of  4  feet  through  the  inlet  were  estimated  by  a  Board  of  Engi- 
neers, in  the  case  of  Manasquan,  to  cost  above  $200,000.  Unless  a  large 
percentage  of  the  estimate  were  available  for  the  rapid  advancement  of 
the  work  to  completion,  failure  would  be  almost  certain. 

The  inlet  at  Shark  Eiver  is  at  present  obstructed  by  a  row  of  close 
piling,  driven  normal  to  the  coast  line  on  the  north  shore  by  land- 
owners, to  hold  back  the  northward  progress  of  the  inlet  and  reclaim 
certain  lands.  This  being  partially  an  open  structure,  and  the  reaction 
along  the  line  causing  the  sand  to  scour  out  here  faster  than  at  any 
other  point  and  with  equal  ease  on  either  side,  has  had  the  efifect  of 
drawing  the  inlet  channel  up  to  the  row  of  piling,  and  the  latter  now 
occupies  the  axial  line  of  the  inlet,  which  is  not  more  than  40  feet  wide 
at  low  water  and  1.5  feet  deep.  This  is  probably  a  permanent  or  at 
least  a  recurring  condition.  It  would  make  the  passage  of  the  inlet 
much  ea<sier  for  the  boats  now  using  it  could  400  feet  of  this  piling  be 
removed  or  the  entire  structure  made  a  close  one. 

I'  am  of  the  opinion  that  the  inlet  at  mouth  of  Shark  Elver,  New 
Jersey,  for  harbor  of  refuge,  is  not  worthy  of  improvement  by  the 
Government.    . 

EespectfuUy  submitted. 

Thos.  L.  Casey, 
Captain,  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers i  U.  8.  A, 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[First  indorsement.] 

Northeast  Division  Enoinebe  Office, 

New  York^  October  J25j  1894. 
Respectfully  forwarded  to  the  Chief  of  Engineers.    For  the  reasons 
stated,  I  concur  with  Captain  Casey  in  regarding  the  inlet  at  the 
mouth  of  Shark  River  as  unworthy  of  improvement  by  the  General 
Government. 

Henry  L.'  Abbot, 
Colonel  Engineers,  Bvt  Brig.  Oen,,  U,  S.  A, 
,  Division  Engineer. 


E36. 

survey  of  raritan  bay,  new  jersey,  between  south  amboy  and 
great  beds  light,  with  a  view  to  deepening  the  channel  to 
21  feet  at  mean  low  water. 

[Printed  in  House  E\.  Doc.  No.  208,  Fifty -third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
Washington,  I),  C,  February  5, 1895. 
Sir  :  The  river  and  harbor  act  of  August  17, 1894,  contains  an  appro- 
priation of  840,000  for  "  im[)roving  liarbor  at  Raritan  Bay,  New  Jersey," 
and  provides  that  "  this  appropriation  shall  include  a  survey  between 
South  Amboy  and  Great  Beds  Light,  with  a  view  to  deepening  the 
channel  to  21  feet  at  mean  low  water.'' 
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I  have  now  the  honor  to  submit  the  accompanying  copy  of  rei)ort"of 
February  2,  1895,  by  Lieut.  Col.  G.  L.  (Ullespie,  Corps  of  Engineers, 
with  map,*  of  the  results  of  the  survey  thus  j)rovide(i  for. 

Lieuteuant-Oolonel  Gillespie  states  that  the  length  of  the  waterway 
between  the  21-foot  curves  is  7,300  feet,  approximtitely,  and  theamouut 
of  material  necessary  to  be  removed,  to  give  throughout  this  length  a 
width  of  300  feet  and  a  depth  of  21  feet  at  mean  low  water,  is  estimated 
to  be  680,000  cubic  yards.  If  the  work  be  done  in  one  year,  at  the 
existing  contract  price  of  17 J  cents  per  cubic  yard,  the  cost  of  comple- 
tion of  the  project,  adding  10  per  cent  for  contingencies,  will  be  $130,000, 
approximately. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 


report  of  lieut.  col.  g.  l.  gillespie,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

Xew  YorJCj  N.  Y.,  February  2,  1895. 

General:  I  have  the  honor  to  state  that  the  river  and  harbor  act 
of  August  17,  1894,  appropriating  $40,000  for  continuing  the  improve- 
ment of  Karitan  Bay,  New  Jersey,  provides  for  "  a  survey  between 
South  Amboy  and  Great  Beds  Light,  with  a  view  to  deepening  the 
channel  to  21  feet  at  mean  low  water." 

The  original  project  for  the  improvement  of  South  Amboy  Channel, 
adopted  in  1885,  contemplates  a  channel  length  of  3,300  feet,  a  width 
of  300  feet,  and  a  depth'  of  15  feet  at  mean  low  water. 

The  new  survey  required  to  be  made  by  the  act  of  1894  was  com- 
pleted during  the  month  of  December,  1894,  under  the  direction  of  Mr. 
G.  W.  Kuehnle,  assistant  engineer,  copy  of  whose  report  is  herewith 
inclosed. 

The  length  of  the  waterway  between  the  21-foot  curves  is  shown  on 
the  accompanying  chart  to  be  7,300  feet,  approximately,  and  the  amount 
of  material  necessary  to  be  removed  to  give  throughout  this  length  a 
width  of  300  feet,  and  a  depth  of  21  feet  at  mean  low  water,  is  estimated 
to  be  680,000  cubic  yards. 

If  the  work  be  done  in  one  year,  at  the  existing  contract  price  of  17^ 
cents  per  cubic  yard,  the  cost  of  completion  of  the  project,  adding  10 
per  cent  for  contingencies,  will  be  $130,000,  approximately. 

When  work  was  suspended  on  this  improvement,  July  14, 1893,  the 
full  projected  width  and  depth  had  been  reached,  but,  as  stated  in  the 
Annual  Report  for  1894,  the  channel  is  subject  to  constant  deterioration 
by  deposits,  and  frequent  dredging  is  required  to  maintain  the  improved 
depths.  It  is  thought  that  the  cost  of  maintenance  will  be  less  in  i^ro- 
portion  as  the  improved  depth  is  made  greater. 

The  shoalings  during  the  past  two  years  have  been  slightly  less  than 
formerly,  still  there  is  now  a  continuous  reach  of  the  channel,  embracing 
the  angle  where  change  of  direction  occurs,  2,000  feet  long,  over  whiiih 
the  depth  is  less  than  14  feet  at  mean  low  water. 

When  the  contract  of  October  30,  1894,  which  provides  for  the 
removal  of  96,000  cubic  yards  of  material  from  this  channel,  is  com- 


*  Omitted ;  printed  in  Hoase  Ex.  Doc.  No.  298,  Fifty- third  Congress,  third  session. 
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pleted  it  is  estimated  that  the  projected  width  and  depth  will  l>e 
restored. 

The  necessity  for  increasing  the  existing  depth  in  this  channel  is 
Bhown  by  the  accompanying  letter  from  the  mayor  of  the  city  of  South 
Amboy,  N.  J.  The  main  point  made  is  that  the  coal  barges  coming  out 
of  fiaritan  Biver  and  bonnd  for  New  York  City  arrange  their  arriyai 
at  Great  Beds  Light  so  as  to  catch  the  first  of  the  ti(K)d  tide  and  go 
with  it  through  Arthur  Kill  and  Kill  van  Kail  to  upper  bay  of  New 
Tork  Harbor.  As  these  barges  sometimes  draw  17  feet  and  over,  the 
South  Amboy  Channel,  with  only  15  feet  at  low  water,  must  be  cleared 
before  the  new  tide  sets,  otherwise  one  tide  will  be  lost.  Such  a  delay 
materially  iuterferes  with  prompt  and  economical  delivery  of  coal  sup- 
plies to  ocean  steamers. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  CoLj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A, 


REPORT  OF  MR.   iJ.   W.    KUEHNLK,   ASSISTANT  ENGINEER. 

I 

Engineer  Office.  United  ^ates  Army, 

Xew  York,  N.  F.,  Janttary  08, 1895. 

Sir:  In  compliftnce  with  your  orders,  I  have  the  honor  to  submit  the  following 
report  on  the  snrvey  of  the  channel  between  South  Amboy  and  Great  Beds  Light 
Raritan  Bay.  New  Jersey,  made  in  accordance  with  the  requirements  of  river  ana 
harbor  act  of  August  17, 1894 : 

The  snrvey  was  made  in  the  usual  manner  by  the  hydrog[raphio  party  in  charj^e  of 
Mr.  John  Johnstone,  under  directions  from  this  office,  during  the  month  of  Decnn- 
ber,  1894.  It  extends  from  the  wharves  at  South  Amboy  to  tne  21-foot  channel  nm- 
ninff  from  Perth  Amboy  to  Seguine  Point. 

This  channel  forms  the  connecting  link  between  Raritan  River  and  the  Ix>wer  Ray, 
New  York  Harbor,  and  carries  the  commerce  of  Raritan  and  South  rivers  and  of 
South  Amboy.  South  Amboy  is  the  principal  eastern  terminus  for  the  coal  traflic  of 
the  Pennsylvania  Railroad,  and  supplies  a  great  part  of  the  coal  used  by  ocean 
steamers,  which  can  be  carried  economically  only  in  barges  of  deep  draft.  The 
draft  of  the  large  barges  now  used  in  this  traffic  is  17  feet,  and  they  can  leave  South 
Amboy  only  at  high  water.  The  present  channel  depth  is  inadequate  to  the  demands 
of  navigation,  and  should  be  increased  to  21  feet  at  mean  low  water,  the  same  depth 
as  that  to  Perth  Amboy,  on  the  opposite  side  of  the  bay. 

The  estimated  quantity  of  material  required  to  be  removed  to  give  a  channel  7,300 
feet  long,  300  feet  wide,  and  21  feet  deep,  mean  low  water,  is  3^,000  cubic  yards, 
including  an  allowance  of  1  foot  for  overdepth  and  one-third  increase  in  bulk  for 
scow  measurement,  and  exclusive  of  the  amount  now  under  contract.  The  material 
is  mainly  hard,  compact  sand,  with  a  little  overlying  mud.  The  cost  of  removing 
this  material  will  probably  not  be  less  than  20  cents  per  cubic  yard,  making  tbe 
estimated  cost  of  this  project,  including  10  per  cent  for  inspection  and  contingen- 
eies,  $150,000. 

Very  respectfully,  your  obedient  servant, 

G.  W.  Kuehnlb,  AMittani  Engineer, 

Col.  G.  L.  Gillespie, 

Corps  of  Engineers y   U.  S.  A. 


LKTTKR  of   MR.    I».    C.   CUA8E. 

Office  of  the  Mayor, 
South  Amboy,  N,  ./.,  January  22,  1895. 
Dear  Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  favor  of  yester- 
day, and  in  reply  beg  respectfully  to  say  the  contents  in  your  report  for  1892,  Appen- 
dix E,  pagu  886,  parugrapti  2 ;  lor  1893,  last  paragraph  on  page  1073 ;  and  for  1884f 
page  783,  paragraph  8,  wus  what  prompted  us  to  call  your  attention  to  tbe  ground- 
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ing  of  vessels  in  the  improred  channel  between  South  ^mboy  and  Great  Beds  Li^ht, 
but  those  that  I  gave  you  are  only  such  as  grounded  when  iu  charge  of  one  line; 
there  are  many  others.  Yon  will  notice  from  my  report  that  these  were  tows^  gener- 
ally containing  several  boats,  the  draft  of  the  vessels  being  from  17  to  7  feet,  the 
grounding  of  the  deeper  ones  in  the  center  of  the  dug  channel  each  time  resulting  in 
the  grounding  of  them  all  by  their  swinging  to  the  sides  of  the  channel,  where  there 
is  less  water;  but  the  number  of  vessels  grounding  is  few  compared  to  what  it  was 
before  the  improvements  that  you  have  brought  about  by  dredging  there. 

I  think  you  are  fully  aware  of  the  way  in  which  the  vessels  are  handled  between 
the  Raritan  River  and  points  on  the  South  Amboy  side  of  Great  Beds  in  New  York 
Harbor,  intermediate  points,  and  to  Sound  ports.  Vessels  come  down  the  river  and 
from  points  that  side  of  Great  Beds  to  below  Great  Beds  Light  with  the  last  of  the 
ebb  tide  and  by  the  first  of  the  Hood  up  Staten  Island  Sound  and  through  to  New 
York  while  that  flood  tide  lasts,  except  many  of  the  deepest  barges,  which  are 
brought  over  the  shoal  between  South  Amboy  and  Great  Beds  Light  at  high  water 
and  anchored  at  the  tail  of  Great  Beds  until  the  iirst  of  the  next  flood.  But  the 
principal  traffic  there  is  handled  in  a  way  to  make  it  absolutely  necessary  that  they 
lose  no  time  that  can  be  avoided  in  transit.  Much  of  it  goes  to  mail  Kteamships, 
which  can  not  receive  their  fuel  until  in  the  proper  condition,  which  is  brought  about 
by  the  discharge  of  their  cargo,  and  then  must  get  it  in  quickly  in  order  to  sail  at 
their  stated  times.  When  one  of  the  tows,  as  shown  by  the  report  I  sent  you  yes- 
terday, grounds,  of  course,  as  you  are  aware,  it  can  not  again  float  until  the  tide  has 
run  flood  sufficiently  long  to  raise  the  boats  from  the  bottom;  then  in  bucking  the 
tide  the  balance  of  the  way  to  aronnd  Great  Beds  Light  is  slow  work,  and  it  results 
in  all  the  boats  in  the  tow  and  their  cargoes  losing  one  tide,  or  about  twelve  hours, 
and  has  caused  the  delay  of  mail  steamships  and  others,  as  well  as  the  shutting 
down  of  manufactories,  to  which  some  of  the  cargoes  were  consigned. 

Another  reason  for  my  sending  you  the  report  was  the  fact  that  I  appeared  before 
the  River  and  Harbor  Committee  of  the  last  Congress,  and  not  only  succeeded  in 
getting  a  further  appropriation  for  the  improvement  of  the  channel  between  South 
Amboy  and  Great  Be<ls  Light,  but  a  survey  of  the  project  of  deepening  it  to  21  feet 
at  mean  low  tide.  I  thought  possibly  you  might  send  a  report,  with  the  result  of 
vour  Survey,  and  was  anxious  that  it  might  not  contain  a  clause  like  those  in  your 
last  three  annual  report-s  above  referred  to. 

I  should  be  glad  to  give  any  further  information  that  you  may  desire. 
Very  respectfully, 

D.  C.  Chask. 

Col.  G.  L.  Gillespie, 

Corps  of  EngineerSf  U.  S.  A. 


E37. 

MODIFICATION  OF  HARBOR  LINES  IN  EAST  RIVER,  NEW  YORK,  IN  THE 
VICINITY  OF  RIKERS  ISLAND. 

Harbor  Line  Board, 
New  York  (Jify,  October  3, 1894. 

General:  The  Kew  York  Harbor  Line  Board  has  had  under  careful 
consideration  the  petitions  of  the  trustees  and  citizens  of  Flushing  and 
College  Point,  N.  Y.,  with  accompanying  documents,  praying  for  a  recon 
sideration  of  the  harbor  lines  established  by  the  Secretary  of  War, 
under  date  of  January  24, 1893,  referred  to  the  board  by  your  indorse- 
ment of  August  24, 1894;  and  has  the  honor  to  submit  the  following 
report  thereon: 

Upon  receipt  of  these  papers  notification  was  sent  to  the  authorities 
of  the  city  of  !N^ew  York  and  to  the  petitioners  that  a  public  hearing 
would  be  held  to  consider  the  matter  at  the  Army  Building,  in  New 
York  City,  on  September  4, 1894. 

Prior  to  this  hearing  additional  petitions  were  received  from  numerous 
masters  and  pilots  navigating  the  East  Eiver,  praying  for  a  modifica- 
tion of  the  established  lines.  They  are  appended  to  this  report  and 
marked  A.* 
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Upon  application  of  the  Board  an  examination  of  the  site  in  qnestioB 
was  made  by  Lieut.  Eobert  McGregor,  Corps  of  Engineers,  in  tem- 
porary charge  of  the  district  of  Lieut.  Col.  G.  L,  Gillespie,  Corps  of 
Engineers,  giving  information  as  to  the  present  condition  of  the  works. 
His  letter,*  with  accompanying  maps,*  is  appended,  marked  B. 

The  hearing  was  held  on  September  4,  and  a  stenographic  report*  of 
the  proceedings  is  appended  and  marked  C.  Ui)on  a  request  of  Mr. 
Charles  Blandy,  the  assistant  corporation  counsel  representing  the  city 
of  New  York,  agreed  to  by  the  petitioners,  an  adjournment  was  taken 
to  October  3  to  enable  him  to  properly  prepare  his  case. 

Prior  to  this  adjourned  hearing  plates  of  the  oflBcial  surveys  made 
along  the  established  lines  were,  upon  request,  received  from  the  dock 
department  of  the  city  of  New  York.  These  plates*  are  api>ended, 
marked  D. 

The  adjourned  hearing  was  held  on  October  3.  A  stenographic 
record*  of  the  proceedings  is  appended,  marked  E.  The  Board,  upon 
invitation  of  Mr.  F.  A.  Schermerhorn,  representing  the  petitioners,  then 
made  an  examination  of  the  site  in  question. 

It  will  be  noted  from  the  papers  above  enumerated  that  the  following 
points  were  made  by  the  petitioners: 

(1)  Although  the  meeting  of  January  16, 1893,  at  which  the  estab- 
lished lines  were  recommended  by  the  Board,  was  duly  advertised,  it 
did  not  come  to  the  knowledge  of  the  parties  interested  in  ox>posing 
the  extension  of  the  harbor  lines  then  in  force;  otherwise,  they  state,  a 
vigorous  protest  would  have  been  made  at  that  time.  The  records  of 
the  meeting  sustain  this  claim,  as  no  opposition  was  made,  althoagh 
specially  invited  by  the  Board. 

(2)  The  established  lines  permit  extensive  filling  of  an  area  now 
used  by  small  vessels  as  an  anchorage  ground  when  the  weather  is 
unsuitable  for  venturing  upon  the  Sound.  If  they  are  excluded  from 
this  area  they  will  be  forced  to  anchor  in  deeper  water,  now  ased  by 
larger  vessels,  and  the  channel  will  thus  be  obstructed  and  navigation 
impeded  for  the  Sound  steamers.  As  a  matter  of  fact,  this  area  is  indi- 
cated as  an  authorized  anchorage  ground  upon  the  maps  issued  by 
authority  of  the  Secretary  of  the  Treasury;  indeed,  it  is  one  of  the 
only  two  in  the  harbor  of  New  York  permitted  to  be  used  by  barges 
serving  as  stores  for  explosives. 

(3)  If  the  filling  now  authorized  be  permitted,  ferryboats  carrying 
large  numbers  of  passengers,  especially  in  the  summer  season,  will  be 
forced  out  of  their  usual  tracks  and  compelled  to  adopt  others  longer 
and  more  dangerous  in  thick  weather. 

(4)  The  obstruction  at  the  mouth  of  Flushing  Bay  which  will  be 
caused  by  filling  now  authorized  will  interfere  with  the  early  breaking 
up  of  ice  in  the  spring,  and  thus  will  prejudice  navigation  in  that  bay. 

(5)  Interfering  with  the  natural  flow  of  the  tides  in  Flushing  Bay  by 
obstructing  its  mouth  to  the  extent  proposed  may  cause  deposits  therein, 
and  thus  impair  its  usefulness  for  navigation. 

(0)  The  mode  adopted  for  so  much  of  the  authorized  filling  as  has 
already  been  made  has  had  the  effect  of  creating  a  public  nuisance, 
endangering  the  public  health.  This  matter,  having  no  relation  to  the 
duties  prescribed  for  the  War  Department  by  the  United  States  stat- 
utes, has  not  been  regarded  by  the  Board  ^.s  pertinent  to  the  question 
at  issue. 

Although  not  attaching  so  much  importance  to  some  of  these  claims 
as  do  the  petitioners,  the  Board  is  still  of  opinion  that  they  have  sub- 

•  Not  printed. 
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fltantial  ground  for  their  application  for  a  revision  of  the  establislied 
lines.  The  grounds  upon  which  the  extension  was  granted  in  1893 
were  two  in  number,  namely,  to  provide  a  place  for  deposit  of  the  city 
refuse  which  would  avoid  the  necessity  of  towing  it  to  sea  and  to  fur- 
nish an  area  on  which  to  construct  buildings  for  official  charitable 
purposes. 

Upon  a  careful  consideration  of  all  the  points  involved,  the  Board  is 
of  opinion  that  a  curtailment  of  the  area  now  authonzed  for  filling  is 
practicable  which  will  meet  all  reasonable  demands  of  navigation  and 
of  the  parties  locally  interested  without  depriving  the  city  of  any 
grant  essential  to  the  public  objects  in  view. 

The  water  area  thus  conserved  will  furnish  a  needed  anchorage 
ground  for  small  vessels,  will  remove  all  grounds  of  complaint  on  the 
part  of  ferry  companies,  will  afford  free  passage  for  ice  in  the  spring 
and  for  tidal  flow  at  all  times,  and  will  only  deprive  the  city  of  a  site 
which,  when  filled,  would  be  ill  adapted  to  receive  large  buildings  by 
reason  of  very  difficult  foundations. 

The  board  therefore  recommends  that  the  lines  established  on  Janu- 
ary 24, 1893,  be  modified  as  follows,  the  same  being  also  shown  in  red 
on  the  map  *  herewith  submitted. 

DEFINITION   OF  THE  LINES  RECOMMENDED. 

The  lines  established  on  January  24, 1893,  to  be  retained  except  in  the 
following  particulars: 

Starting  on  the  established  pier  and  bulkhead  line  on  course  N.  63^ 
20'  W.,  and  at  a  distance  of  320  yards  eastward  from  the  turning  point 
between  said  course  and  course  N.  77^  W.,  the  new  pier  and  bulkhead 
line  to  be  extended  in  a  straight  course  and  in  a  southerly  direction 
until  it  intersects  the  established  pier  and  bulkhead  line  on  course  N. 
8oo  45'  E.  at  a  distance  of  235  yards  eastward  from  the  turning  point 
between  said  course  and  course  S.  78^  60'  E.  The  bearing  of  said  new 
pier  and  bulkhead  line  to  be  about  N.  6^  30'  E.  and  its  length  about 
897  yards.  Also  all  pier  and  bulkhead  lines  heretofore  authorized  to 
the  eastward  of  said  new  pier  and  bulkhead  line  to  be  canceled,  with- 
drawn, and  made  of  no  efiect. 
BespectfuUy  submitted. 

Henby  L.  Abbot, 
Colonel  of  Engineers^  BvU  Brig.  Oen.,  U.  8.  A. 
Wm.  p.  Oraighill, 
Colonel,  Corps  of  Engineers. 
Heney  M.  Robert, 
Lieut,  Col,y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

[First  iudursement.] 

Office  Chief  of  Engineers, 

U.  S.  ARMY, 

October  10,  1894. 

Respectfully  submitted  to  the  Secretary  of  War. 

A  protest,*  herewith,  having  been  made  against  certain  work  at 
Bikers  Island  proposed  by  the  municipal  authorities  of  New  York,  the 
subject  was  referred  to  the  New  York  Harbor  Line  Board  for  consider- 
ation. 

*  Not  printed. 
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The  Board  in  the  within  report  recommends  modification  of  the  har- 
bor line  for  this  locality  established  by  the  Secretary  of  War  January  24, 
1893,  and  the  modification  recommended  is  described  in  this  report  and 
shown  by  red  line  on  the  accompanying  map. 

It  is  recommended  that  the  recommendation  of  the  Board  be  approved 
and  that  the  Secretary  of  War  place  his  approval  on  this  report  and 
on  the  accompanying  map. 

Previous  papers  herewith. 

Thos.  Lincoln  Casky, 
Brig.  Gen.^  Chief  of  Ungineers. 

[Second  Indoraement.] 

War  Department,  October  29, 1894. 
Approved  as  recommended  by  the  Few  York  Harbor  Line  Board  and 
the  Chief  of  Engineers. 

Joseph  B.  Dob, 
Acting  Secretary  of  War. 
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Anita  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.  i,  431;  v,  3259 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  42, 606 

Apalachicola  Bay,  Fla.,  improvement  of i,  223 ;  u,  1611 

Apalachicola  River,  Fla.,  improvement  of,  and  the  Cut-off i,.224;  n,  1615 

Appomattox  Kiver,  Va.,  improvement  of i,  171 ;  ii,  1284 

Appoquinimink  River,  Del.,  improvement  of i,  135;  n,  1114 

Aquefluct  Bridge,  across  Potomac  River  at  Washington,D.C.,repairof.  i,  484;  vii,  4085 
A(xuia  Creek,  Va. : 

Improvement  of i,  160;  ii,  1224 

Reconstruction  of  bridge  across i,  479 

Arch  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of..  i,430;  v,  3253 
Arkansas  River: 

Bridge  near  Hicks  Rock,  Ind.  T.,  construction  of 1, 476 

Bridge  near  Van  Baren,  Ark.,  construction  of i,  475 

Improvement  of i,281;  in,  1998 

Removal  of  obstructions  in i,280;  ni,  1995 

Removal  of  wreck  at  Little  Rock,  Ark i,  286 ;  in,  2037 

Arthur  Kill,  N.  Y.  and  N.  J.,  improvement  of 1, 109, 969 

Arthur,  Lake,  La.,  improvement  of i,254;  in,  1768 

Ashland  Harbor,  Wis.,  improvement  of i,  347;  iv,  2554 

Ashley  River,  S.C: 

Improvement  of i,  197;  ii,  1433 

Removal  of  wrecks  in 1,198;  n,  1447 

EN0  95— ^1  ^     1      J 
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Ashtabala  Harbor,  Ohio : 

Improvement  of 1, 411 ;  v,  3113 

Survey  of,  for  harbor  of  refuge  au  d  increase  of  anchorage  facilities .  !♦  4 13 ;  v,  3122 

Water  levels i,497;  vii,4251 

Assistauts  to  Chief  of  Engineers i,  499 

Astoria,  Oreg.,  survey  of  Colnmbia  River  in  front  of i,  468;  v,  36(6 

Atlantic  City,  N.  J.,  examination  of  inside  of  Absecon  Inlet  between  Brigan- 

tine  Hench  and i,  133;  ii.lOtM 

Atlantic  Ocean,  removal  of  wrecks  in ii,  1079,13:)*; 

B. 

Back  Cove,  Portland,  Me. : 

Bridge  ol>8triictiug  entrance  to 1. 4^2 

Improvement  of  channel  in i,  33,  Ti^ 

Back  River,  Va. ,  examination  of  Harris  Creek  prong  of 1, 167 ;  ii.  ll!6r> 

Bad  River,  Mich.,  examination  of,  to  kSt.  Charles 1, 396 ;  i v,  2S.">2 

Bagadnce  River,  Me.,  improvement  of i,  25, 546 

Bamwin  County,  Ala.,  construction  of  bridge  across  Perdido  River,  near  Hol- 

man  Ferry,  by 1.474 

Ballard,  Wasn.,  establishment  of  harbor  lines  in  Pnget  8onnd  at. .  i,  21, 473:  v.  354:^ 

Baltimore  and  Ohio  Southwestern  Railway  Company,  bridge  of i,  320, 4M 

Baltimore  Harbor,  Md. : 

Defenseof i,5,6,14,r> 

Improvement  of  channel  to i,  152;  ii,  U7.i 

Improvement  of  channel  to  Curtis  Bay 1, 154 ;  ii,  IWl 

McHenry,  Fort,  sea  wall  at i,  15 

Survey  of 1,157;  ii,1201 

Bar  Harbor,  Me.,  construction  of  breakwater  from  Mount  Deaert  to  Porcupine 

Island 1,25,544 

Barren  River,  Ky . ,  operating  and  care  of  locks  and  dams  on i,  338 ;  iii,  24i.) 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of i,  271 ;  lu,  1917 

Bass  River,  Mass. : 

Examination  of 1,72,739 

Removal  of  wrecks  in  Nan  tucket  Sound  near i,  69, 70, 710 

Baton  Rouge  Harbor,  La.,  examination  of 1, 261 ;  ui,  17d;> 

Battalion  of  Engineers 1, 18. 523 

Batteries 1, 5. 12 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1, 103,  W3 

Bayou  Sara,  La., examination  of  harbor  at iii,17iC 

Bear  Creek,  Miss.,  examination  of 1,280;  ui,  IIH' 

Bear  River,  Cal.,  improvement  of,  (by  California  Debris  Commission) .  i,  470 ;  vii,  4(M9 

Bearses  Shoal,  Mass.,  removal  of  wreck  on i,  71,  ?-^ 

Beaufort  Harbor,  N.  C. : 

Examination  of  water  route  from  month  of  North  River  to i,  192 ;  n,  1^' 

Improvement  of i,  183;  ii,  1323 

Improvement  of  waterway  between  New  River  and i,  183 ;  ii,  IS? 

Improvemen tof  waterway  between  Newbern  (on  Neuse River)  and.  i,  182 ;  ii,  1321 
Beau  fort  Harbor,  S.  C,  survey  for  channel  between  Savannah,  Ga.,  and.  i,  207;  ii,  li»21 

Beaufort  River,  S.  C,  improvement  of i,  198;  u,1443 

Beaver  River,  Pa.,  construction  of  movable  dam  in  Ohio  River  below  mouth 

of 1,320;  111,23^ 

Bedloes  Island,  N.  Y.,  sea  wall  and  embankment  at lA^ 

Belfast  Harbor,  Me.,  improvement  of 1, 27,551 

Bellamy  River,  N.  H.,  improvement  of i, 35.571 

Belle  Plaine,  Minn.,  examination  of  Minnesota  River  for  bank    protection 

opposite 1.300;  ui,22i>6 

Belle  River,  Mich.,  survey  of I.X*7 

Bellingham  Bay,  Wash.,  examination  of i,  457 ;  v, 3472 

Bells  Bridge,  obstruction  to  Tar  River  above  Tarboro,  N.  C,  by i.  4K> 

Benton  Harbor,  Mich.,  improvement  of,  (St.  Joseph  Harbor). i,  377 ;  iv,  27>'2 

Big  Black  River,  Miss.,  improvement  of i,273;  iii,  1^2t> 

Big  Coal  River,  W.  Va.,  examination  of 1, 336;  in. 2463 

Big  Hatchee  River,  Tenn.,  improvement  of 1, 278 ;  in,  Wp-' 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Bridge  at  Catlettsburg,  Ky , ,  construction  of i,  474 

,       Improvement  of i,S40;  iii,24i"!? 

Improvement  of  Levisa  Fork  of,  Ky 1,341;  iii,25(^ 

Improvement  of  Tug  Fork  of 1,341;  ui,250f^ 

Big  Stone  Lake,  Minn.,  examination  for  construction  of  reservoirs. ..  i,300;  ui,22l> 
Big  Sunflower  River,  Miss. : 

Examination  of,  for  locks  and  dams  up  to  Clarksdalo ^^ i,2S? 

Jmprovemeut  of .rdtt^z^d4)y.UO€877;  ui,l^^ 
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Bills  for  bridges,  examination  of i,  21 

Biloxi  Bay,  Miss.,  imj^roTement  of  harbor  at i,  241 ;  ii,  1705 

Biloxi  Harbor,  Miss.,  improYement  of i>241;  ii,  1705 

Birmingham  and  Pittsburg  Bridge  Company,  bridge  of i,  477 

Biscay ne  Bay,  Fla.,  examination  of  entrance  to i,  221 ;  ii,  1566 

Black  Lake  Harbor,  Mich. ,  improvement  of i,  380 ;  i v,  2793 

Black  River,  Ark.  and  Mo.,  improvement  of i,  284 ;  iii,  2025 

Black  Rivet,  La.,  improvement  of i,269;  iii,  1887 

Black  River,  Mich. : 

Improvement  of,  at  Port  Huron i,  392 ;  iv,  2834 

Improvement  of  mouth  of... 1,393;  iv, 2836 

Black  River,  N.  C,  improvement  of i,  186;  ii,  1331 

Black  River  Harbor,  Ohio,  improvement  of i,  408 ;  v,  3097 

Black  Rock  Harbor,  Conn. : 

Examination  of. 1,93,856 

Improvement  of i,  82, 796 

Black  Warrior  River,  Ala. : 

Bridge  obstmcting,  between  Tuscaloosa  and  Northport i,  483 

Improvement  of,  below  Tuscaloosa i,  237 ;  it,  1692 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  236 ;  ii,  1691 

Block  Island,  R.  I. : 

Improvement  of  harbor  of  refuge  at 1, 66, 693 

Survey  of  Great  Salt  Pond  for  harbor  of  refuge i,  55 

Blood  River,  La. : 

Examination  of i,260;  in,  1786 

Improvement  of 1, 246 :  in,  1744 

Blossom  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.  i,  430 ;  v,  3256 
Board  of  Engineers,  The : 

Changes  in  personnel  during  the  year i,  15 

Fortification  duties  of i,  4 

Members 1,15 

,        Members,  additional  duties  of i,  17 

Personal  inspections i,  17 

Reports,  summary  of 1, 16 

Board  on  Fortifications  or  other  Defenses i,  5 

BoBuf  River,  La.  and  Ark. : 

Examination  of,  above  Wallaces  Landing,  Ark i,  279 ;  ni,  1969 

Improvement  of 1, 272 ;  ni,  1920 

Bogue  Chitto,  La.,  improvement  of i,  243 :  ii,  1711 

Bogue  Falia,  La. : 

Examination  of i,260;  ill,  1784 

Improvement  of i,  245 ;  in,  1742 

Bogue  Phalia,  Miss.,  examination  of i,  280;  in,  1988 

Bonfuca,  Bayou,  La.,  examination  of i,260;  in,  1783 

Boston  (East)  Channel,  Mass.,  survey  of i,  54, 649 

Boston,  Mass. : 

Construction  of  temporary  bridge  across  Mystic  River  at  Chelsea i,  478 

Reconstruction  of  Chelsea  Bridge  across  Mystic  River  by  city  of i,  478 

Boston  Harbor,  Mass. : 

Defense  of i,  5, 6 

Improvement  of i,  47, 620 

Survey  of  East  Boston  Channel 1,54,649 

Braddock  and  Homestead  Bridge  Company,  bridge  of i,  473 

Brandy  wine  Creek,  Del.,  removal  of  wreck  in i,  150 ;  ii,  1146 

Brazos  River,  Tex. : 

Examination  of, from  Waco  to  Richmond 1,266;  in,  1833 

Survey  of,  from  Yelasco  to  Richmond 1, 266;  in,  1838 

Brazos  Santiago,  Tex. : 

Examination  of  bar  and  harbor  at i,  266;  in,  1830 

Improvement  of  harbor  at i,  265;  in,  1819 

Breakwaters  built  by  the  United  States,  occupancy  or  injury  of. .  i,  21, 483 ;  vn,  4077 

Bridgeport  Harbor,  Conn.,  improvement  of i,  80, 791 

Bridges : 

Alteration  of,  across  navigable  waters i,  21, 480, 482 

Construction  of,  across  navigable  waters i>  21, 473 

Examination  of  bills  to  authorize  construction  of i,  21 

Examination  of  plans  and  locations  of  proposed i,  21, 473, 476 

Obstructing  navigation,  action  upon *..  i,  21,482 

Brlgantine  Beach,  N.  J.,  examination  of  inside  of  Abseoon  Inlet,  between 
Atlantic  City  and ,.,., , ,..., ,,,..  i,133;  ii,1094 
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Broad  Creek,  Del.    See  Broad  Creek  River, 

Broad  Creek  Kiver,  Del.,  improvement  of h^^'i  ii,  1138 

Broad  Sound,  Masn.     <See  Boston  Harbor. 
Broadkilu  River,  Del. : 

Examination  of  mouth  of 1, 150;  ii,  1151 

Improvement  of I;  139;  u,  1122 

Brooklyn,  N.  Y. : 

Alteration  of  bridge  across  Newtown  Crrek  between  Long  Island  City  and.  i,  481 
Constniction  of  temporary  bridge  across  Newtown  Creek  between  Long 

Island  City  and i,481 

Brothers,  The   (rocks),  San  Francisco  Bay,  Cal.,  examination  for  removal 

of 1,431;  v,3260 

Browns  Creek,  Sayville,  N.  Y..  improvement  of 1,92,847 

Browns  Lodge,  Mass.,  removal  of  wreck  near 1,70,701,718 

Branswick  Harbor,  Ga. : 

Improvement  of 1,204;  ii,  1490 

Improvement  of  outer  bar  at 1,205;  ii,  1501 

Bnckshutem  Creek,  N.  J.,  examination  of i»133;  ii,  1096 

Buffalo,  N.  Y. : 

Establishment  of  harbor  lines  in  Niagara  River  at i,  21, 472 ;  v,  3180 

Establishment  of  harbor  lines  in  outer  harbor  at i,  21, 472 ;  v,  3176 

Improvement  of  harbor  at i,  414 ;  v,  3146 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Chicago,  and 1,397;  iv,2859 

Buffalo  Bayou,  Tex.,  improvement  of i,265;  iii,  1816 

Burlington  County,  K.  J.,  construction  of  bridge  across  South  (Lumbertou) 

Branch  of  Rancocas  River  at  Hainesport,  by i,479 

Burlington  Harbor,  Vt.,  improvement  of i,  427 ;  v,  3236 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1, 102, 940 

Buzzards  Bay,  Mass.,  removal  of  wrecks  in i,  69, 70, 701, 707, 712, 713 

Byram  Harbor,  Conn.,  examination  of 1, 93, 863 

Byrams  Cove  Harbor,  Mass.,  examination  of i,  93,  94 

C. 

Cable  galleries i,  6 

Cache  River,  Ark. : 

Examination  of,  to  Riverside i,  286 ;  iii,  2037 

Improvement  of i,  283 ;  iii,  2024 

Calcasieu  River,  La.,  improvement  of  mouth  and  passes  of i,  255 ;  in,  1770 

Calibogue  Sound,  Ga.    See  Savannah  Harbor. 

California,  Department  of,  report  of  engineer  ofllcer i,  498 ;  vii,  4256 

California  D6bri8  Commission i,470;  vii,  4049 

California  Pacific  Railroad  Company,  bridge  of i,  479 

Caloosahatchee  River,  Fla. ,  improvement  of i,  216 ;  ii,  1549 

Calumet  and  Blue  Island  Railway  Company,  bridge  of i,  473 

Calumet  Harbor,  111. : 

Improvement  of 1,369;  iv,2701 

Survey  of i,376;  iv,2771 

Calumet  River,  111.  and  Ind. : 

Bridge  at  South  Chicago,  111.,  construction  of i,  473 

Improvement  of i,  370;  I v,  2706 

Improvement  of  Calumet  Harbor i,,%9;  iv,270i 

Survey  of  Calumet  Harbor i,376;  iv,2771 

Cambridge  Harbor,  Md. : 

Improvement  of i,  145;  ii,  1136 

Removal  of  wreck  in i,  150;  li,  1147 

Camden  Harbor,  Me.,  improvement  of i.  28.  .553 

Camden  Harbor,  N.  J.,  improvement  of i,  124 ;  ii,  1032 

Canals,  etc. : 

Allegheny  River,  Pa.,  construction  of  Herr  Island  Dam i,  326 ;  in,  2410 

Allegheny  River,  Pa.,  survey  for  lock  and  dam  at  Tarentum i,  328 

Allegheny  River,  Pa.,  survey  for  lock  and  dam  between  Herr  Island  Dam 

and  proposed  Tarentum  Dam i,  328 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on i,  338:  in,  2475 

Big  Sunflower  River,  Miss.,  examination  for  locks  and  dams  up  to  Clarks- 

dale 1,280 

Chesapeake  and  Delaware  Canal,  examination  for  route  for i,  156;  li,  1195 

Clubfoot  and  Harlowe  Canal,  improvement  of  waterway  via i,  182;  ii,  1321 

Columbia  River,  Oreg.,  construction  of  Cascades  Canal 1, 463 ;  v,  3568 

CoosaRi  ver,  Ga.  and  Ala.,  operating  and  care  of  locks  and  dams  on .  1, 235 ;  ii,  1679 
Dismal  Swamp  Canal^  Va.,  survey  of  waterways  connecting  sounds  of 
^     North  Carolinawith 1,177;  u,1296 
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Canals,  etc. — Continned. 

Elizabeth  River,  N.  J.,  examination  for  locks  at  month  of i,  121, 1011 

Elk  River,  W.  Va.,  examination  for  locks  and  clams i,  336  j  iii,  2466 

Erie,  Lake,  to  Ohio  River,  survej'  of  canal  loutes  between i,  22 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams  on i,  367 ;  i v,  2666 

Galena  River,  111.,  operating  and  care  of  lock  and  dam  on i,  292 ;  in,  2157 

Great  Kanawha  River,  W.  Va.,  operating  and  care  of  locks  and  dams 

on 1,334;  in,  2458 

Green  River,  Ky.,  operating  and  care  of  locks  and  dams  on i,  338 ;  ui,  2475 

Gretfn  River,  Ky.,  reconstruction  of  Lock  No.  2,  at  Kunisey i,  337 ;  iii,  2470 

Guyandotte  RiVer,  W.  V^a.,  examination  for  locks  and  dams i,  343;  ill,  2517 

Hoods  Canal  to  North  Bay,  Puget  Sound.  Wash.,  examination  for  water- 
way from 1, 457 ;  v,  3466 

Illinois  and  Mississippi  Canal,  111.,  construction  of i,  374 ;  IV,  2726 

Illinois  and  Mississippi  Canal,  111.,  operating  and  <;uro  of  canal  aronnd 

Lower  Rapids  of  Rock  River  at  Milan i,  375 ;  I v,  2770 

Illinois  River,  111.,  operating  and  care  of  La  (Grange  and  Kampsville  locks 

and  dams i,373;  iv,2723 

Kentucky  River,  Ky.,  operating  and  cave  of  locks  and  dams  on  ..  i,  339;  in,  2489 
Keweenaw  Bay  to  Lake  Superior,  improvement  of  waterway  from .  1, 349 ;  i v,  2561 
Keweenaw  Bay  to    Lake    Superior,    operating   and  care  of  waterway 

from 1,350;  iv,2561 

Lake  Drummoud  Canal,  Va.    See  Dismal  Swamp  Canal. 

Licking  River,  Ky.,  examination  for  lock  and  dam  near  mouth  of.  i,  343 ;  in,  2513 
Little  Kanawha  River.  W.  Va.,  examination  for  locks  and  dams. .  i,  343 ;  in,  2520 
Little  Kanawha  River,  W.  Va.,  operating  and  care  of  lock  and  dam 

on 1,342;  in, 2511 

Miami  and  Erie  Canal,  survey  of i,  22 

Mississippi  River,  construction  of  Lock  <ind  Dam  No.  2,  between  Minneap- 
olis and  St.  Paul 1,292;  1X1,2158 

Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 

Dry  Dock 1,292;  iii,2152 

Monongahela    River,  operating    and  care  of  Locks  and  Dams   Nos.    8 

and  9 i,324;  m,2400 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  6 i,  325 ;  in,  2404 

Monongahela  River,  ])urchase  of  Lock  and  Dam  No.  7 1, 324 ;  in,  2403 

Monongahela  River,  purchase  of  locks  and  dams  of  Monongahela  Naviga- 
tion Company i,  325 

Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams  on .  1, 322 ;  in,  2371 

Ohio  Canal,  survey  of i,  22 

Ohio  River,  construction  of  movable  dam  below  Beaver  River. ..  i,  320;  in,  2363 

Ohio  River,  operating  and  care  of  Davis  Island  Dam,  Pa i,  320;  in,  2359 

Ohio    River,    operating    and  care  of   Louisville  and    Portland    Canal, 

Ky 1,330;  in,  2434 

Ohio  River,  survey  for  location  of  Dam  No.  2 i,  320 

Ohio  River,  survey  for  locatibn  of  Dams  Nos.  3, 4,  and  5 i,  323 

Ohio  River  to  Lake  Erie,  survey  of  canal  routes  from i,  22 

Pocomoke  River,  Md.,  to  Indian  River,  Del.,  examination  for i,  151;  ii,  1154 

Pocomoke  River  to  SinepnxentBay,  survey  for  waterway  from,  above  Snow 

Hill,Md 1,151;  ii,  1167 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of  waterway 

from 1, 453; V, 3422 

Rah  way  Rivei^  N.  J.,  examination  for  locks  at  month  of i,  121, 1009 

Rock  River,  111.,  operating  and  care  of  canal  around  Lower  Rapids  of,  at 

Milan 1,375;  iv,2770 

St.  Clair  Flats  Canal,  Mich.,  improvement  of i,  401 ;  iv,  3063 

St.  Clair  Flat«  Canai,  Mich.,  operating  and  care  of i;  401 ;  iv,  3064 

St.  Marv's  Falls  Canal,'Mich.,  operating  and  care  of i,  398 ;  iv,  2867 

St.    Marys   Falls   Canal,    Mich,    water   levels   at    Sault   Ste. 

Marie i,   497;  vn, 4162, 4251 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  construction  of  harbor 

of  refuge  at  eastern  entrance i,  358 ;  i v,  2614 

Sturgeon    Bay   and    Lake   Michigan   Ship   Canal,   Wis.,   improvement 

of 1,357;  IV, 2606 

Sturgeon   Bay   and   Lake   Michigan    Ship  Canal,  W^is.,  operating   and 

care  of i,358;  iv,2612 

Superior,  Lake,  to  Mississippi  River,  survey  for i,  353 ;  i v,  2587 

Tennessee  River,  operating  and  care  of  Muscle  Shoals  Canal i,  313;  in,  2305 

Yamhill  River,  Oreg.,  survey  for  locks  and  dams  up  toMcMinnvillo,  I,  467 ;  v,  3602 
Canapitait  Channel,  Mass.,  improvement  of i,6()|672 
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Canarsie  Bay,  N.Y.,  improvement  of 1,108,966 

Canaveral,  Cape,  Kla.,  Biirvey  of  harbor  at i,  222 ;  n,  1604 

Cauey  Fork  Ki ver,  Tenu.,  improvement  of 1, 309 ;  iii,  2264 

Canonious  (steamer),  removal  of  wreck  of 1, 120, 998 

Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  42, 606 

Cape  Canaveral,  Fla.,  survey  of  harbor  at i,  222 :  ii,  1604 

Cape    Charles,   Va.,    examination    for    internal    waterway    from    Franklin 

City 1,151;  11,1158 

Cape  Charles  City,  Va.,  improvement  of  harbor  and  approaches  at 1, 149;  ii,  1145 

Cape  Fear  Kiver,  N.  C. : 

Improvement  of,  above  Wilmington 1, 186 ;  ii,  1333 

Improvement  of,  at  and  below  Wilmington i,  187 ;  ii,  1335 

Improvonieiit  of  North  East  River 1, 185;  ii,  1330 

Removal  of  wreck  in ii,  1356 

Survey  of,  above  Fayette ville 1, 192 

SuTvev  of  North  East  River  from  old  county  ferry  to  Juniper  Swamp  or 

Creek 1.192;  ii,1389 

Cape  Hatteras,  N.  C,  removal  of  wreck  off ii,  1356 

Cape  Lookout,  N.  C,  examination  of  harbor  of  refuge  at i,  191 ;  li,  1375 

Cape  Porpoise  Harbor,  Me.,  examination  of 1, 38, 583 

Oarrabelle  Bar  and  Harbor,  Fla.,  examination  of i,  235 ;  ii,  1680 

Carriages,  gun i,  5 

Carrls  Kiver,  N.  Y.,  examination  of i,  121, 1003 

Carvers  Harbor,  Me.,  survey  of i,  39, 587 

Cascades  Canal,  Columbia  River,  Oreg.,  construction  of i,  463 ;  v,  3568 

Casemates,  mining, 1, 5 

Cases  Inlet,  Puget  Sound,  Wash.     See  North  Bay. 

CaatneTf  Mary  «/,  (schooner),  removal  of  wreck  of i,  70, 709 

Castor,  Bayou,  La.,  examination  of i,  279 ;  iii,  1962 

Catlettsburg,  Ky.,  construction  of  bridge  across  Big  Sandy  River  at i,  474 

Cedar  Bayou,  Tex.,  improvement  of 1, 264 ;  in,  1815 

Cedar  River  Harbor,  Mich.,  improvement  of i,353;  iv,2593 

Central  Bridcje  Company,  bridge  of i,  480 

Central  Pa<'ific  Railroad  Company,  bridge  of i,  478 

Champlain,  Lake,  N.  Y.  and  Vt. : 

CouHtruction  of  breakwater  at  Rouse  Point 1, 426 ;  v,  3232 

Improvement  of  narrows  of i,  428 ;  v,  3241 

Cha]iel  Point  Harbor,  Md. ,  examination  of i,  166  ;*  ii,  1252 

Charles,    Cape,    Va.,    examination    for    internal    waterway   from    Franklin 

City 1,151;  ii,  1158 

Charles  River,  Mass.     See  Boston  Harbor. 
Charleston  Harbor,  S.  C. : 

Defense  of 1,5,6,10,12,14 

Improvementof i,196;  11,1421 

Removal  of  wreck  in  Swash  Channel ^ i,  198;  ii,  1447 

Charlevoix  Harbor,  Mich.,  improvement  of i,  387 ;  iv,  2816 

Charlotte  Harbor,  Fla.,  improvement  of i,  216 ;  ii,  1551 

Charlotte  Harbor,  N.  Y.  : 

Improvement  of 1, 418 ;  v,  3183 

Water  levels i,  497 ;  vu,  4251 

Chari;8,  Northern  and  Northwestern  Lakes,  correcting,  priutiu;!:,  and  issuing 

of 1,493,494,496;  VII,  4159 

Chatham  Beach,  Mass.,  removal  of  wreck  near 1, 70, 709 

Chatham  Harbor,  Mass.,  improvement  of 1, 53,  641 

Chatham  New  Harbor,  Mass.,  examination  of h^f  6i7 

Chatham  Roads,  Mass.,  removal  of  wreck  off  Common  Flats. ij  71, 724 

Chattahoochee  River,  6a.  and  Ala. : 

Improvement  of 1, 227 ;  n,  1619 

Improvement  of,  between  West  Point  and  Franklin,  Ga i,  227 ;  ii,  1623 

Cheat  River,  W.  Va.,  improvement  of 1, 326;  in,  2404 

Cheboygan  Harbor,  Mich.,  improvement  of i,  389;  iv,  2823 

Chefuncte  River,  La. : 

Examination  of i,260;  ni,  1784 

Improvementof 1,245;  ui,  1742 

Chehalis  River,  Wash. : 

Improvement  of,  from  Claquato  to  the  month i,  452 ;  v,  3413 

Improvementof  Grays  Harbor  and 1,452;  v,3405 

Chelsea,  Mass. : 

Construction  of  temporary  bridge  across  Mystic  Ri\'er l,  478 

Reconstruction  of  bridge  across  Mystic  River .^^ 4?  478 
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Chelsea  River,  Mass.,  survey  of,  from  Grand  Janction  Railroad  Bridge  to 

Boston  and  Maine  Railroad  Bridge i,  54, 648 

Chesapeake  and  Delaware  Canal,  examination  for  route  for i,  156;  ii,  1195 

Chesapeake  and  Ohio  Railway  Company,  bridge  of i,  474 

Chester  River,  Md.,  improvement  of,  from  Cmmpton  to  Jones  Landing. 1, 142;  ii,  1128 

Chicago  and  Northwestern  Railway  Company,  bridge  of i,  478 

Chicago,  111. : 

Bridge  across  North  Branch  of  Chicago  River  at  Diversey  avenue,  con- 
struction ofy  by  city i,  479 

Bridge  across  North  Branch  of*Chicago  River  at  Fullertou  avenue,  con- 
struction ofjby  city i,  479 

Improvement  of  channels  in  connecting  waters  of  Qreat  Lakes  between 

Duluth,  Buffalo,  and i,  397 ;  iv,  2859 

Improvement  of  harbor  of i,  368 ;  i  v,  2693 

Chicago  River,  111. : 

Bridge  across  North  Branch  of,  at  Diversey  avenue,  Chicago,  construc- 
tion of 1, 479 

Bridge  across  North  Branch  of,  at  FuUerton  avenue,  Chicago,  construc- 
tion of 1, 479 

Improvement  of  Chicago  Harbor 1,368;  iv,2693 

Chicago  (South),  111.,  construction  of  bridge  across  Calumet  River  at i,  478 

Chiokahominy  River,  Va.,  improvement^  of i,  171 ;  ii,  1282 

Chickasahay  River,  Miss.,  improvement  of i,  240 ;  ii,  1703 

Chief  of  Engineers,  office  of  the i,  499 

Chincoteague  Bay,  Va.,  improvement  of  inland  waterway  from  Delaware  Bay 

near  Lewes  to i,  139;  ii,  1123 

Chipola  River,  Fla.,  improvement  of  lower i,  224 ;  ii,  1615 

Chippewa  River,  AVis. : 

Improvement  of i,296;  in,  2183 

Surveys  for  reservoirs  at  headwaters  of in,  2206 

Chitto,  Bogue,  La. ^  improvement  of i,  243 ;  ii,  1711 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of i,  228 ;  ii,  1626 

Chop  tank  River,  Md. : 

Improvement  of i,  143 ;  n,  1130 

Removal  of  wreck  in i,150;  n,1147 

Christiana  River,  Del. : 

Examination  of,  above  Wilmington  to  Newport i,  150 ;  ii,  1147 

Improvement  of  Wilmington  Harbor i,  134 ;  ii,  1110 

Cincinnati,  Ohio,  reconstruction  of  bridge  across  Ohio  River  between  New- 
port, Ky.,  and i,475 

Claiborne  Harbor,  Md.,  examination  of i,  157 ;  ii,  1199 

Clallam  Bay,  Wash.,  examination  of,  for  harbor  of  refuge i,  457 ;  v,  3456 

Clarion  River,  Pa.,  examination  of i,  328 

Clark  River,  S.  C,  improvement  of i,  194 ;  ii,  UOi 

Clatskanie  River,  Oreg.,  examination  of,  up  to  Clatskanie i,  467 ;  v,  3596 

Clear  Creek,  Tex.,  construction  of  bridge  across i,  475 

Cleveland  Harbor,  Ohio : 

Improvement  of i,409;  v,  3100 

Modification  of  harbor  lines 1,21,472;  v,  3127 

Water  levels i,497;  vii,4251 

Clinch  River,  Tenn. : 

Bridge  in  Roane  County,  construction  of i,  479 

Improvement  of i,  315;  in,  2318 

Clinton  River,  Mich. : 

Examination  of i,  397 ;  iv,  2857 

Improvement  of i,393;  iv,2837 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via i,  182 ;  ii,  1321 

Clubfoot  River,  N.  C,  improvement  of  waterway  via i,  18:^ ;  ii,  1321 

Cocheco  River,  N.  H.,  improvement  of i,  36, 573 

Cold  Spring  Harbor,  N.  Y.,  examination  of i,  94, 874 

Cold  Spring  Inlet,  N.  J.,  examination  of i,  133;  ii,  1098 

Colorado  River,  Ariz. : 

Examination  of,  above  Yuma  to  head  of  navigation i,  436 

Improvement  of,  at  Yuma i,  435 ;  v,  3278 

Colorado  River,  Tex.,  examination  of,  from  the  mouth  to  Wharton i,  266 ;  in,  1821 

Columbia,  Department  of  the,  report  of  engineer  officer i,  497 ;  vii,  4254 

Columbia  River,  Oreg.  and  Wash. : 

Boat  railway  from  foot  of  The  Dalles  Rapids  to  head  of  Celilo  Falls,  con- 
struction of 1,464;  v,3589 

Cascades  Canal,  construction  of i,  463 ;  v,  3568 


Digitized  by  VjOOQlC 


8  INDEX. 

Colnmbia  River,  Oreg.  and  Wash. — Continned. 

Defeuse  at  mouth  of i.  5 

Gautriug i,466;  v,3596 

Improvement  of  at  Three  Mile  Rapids I7  464 ;  v,  3589 

Improvement  of,  between  head  of  Rock  Island  Rapids  and  foot  of  Priest 

Rapids 1,449;  v,  3393 

Improvement  of,  between  Rock  Island  Rapids  and  Foster  Creek  Rap- 
Ids 1,450;  v,33J6 

Improvement     of,    between     Vancouver     and     month    of    Willamette 

River 1,462;  v,a566 

Improvement  of  month  of i,  460 ;  v,  3551 

Improvement  of  upper  river i,  448 ;  v,  3391 

Improvement  of  Willamette  River  and,  below  Portland i,  461 ;  v,  3561 

Survey  of,  below  Tongue  Point,  in  front  of  Antoria 1, 468;  v,  3605 

Survey  of,  between  Rock  Island  Rapids  and  Okanogan  River 1, 460;  v,  3534 

Common  Flats,  Chatham  Roadrt,  Mass.,  removal  of  wreck  off i,  71. 724 

Compton  Creek,  N.  J.,  improvement  of 1, 118,991 

Conanicnt  Island,  R.  I.,  examination  of i>  72, 745 

Conecuh  River,  Ala.,  improvement  of i,  230 ;  11, 1661 

Congaree  River,  S.  C,  improvement  of i,  196;  u,  1418 

Connanicut  Island,  R.  I.     See  Conanicut  Island. 

ConneautHarbor,  Ohio,  improvement  of i>^12;  v,3117 

Connecticut  River,  Mass.  and  Conn. : 

Bridge  between  Hartford  and  East  Hartford,  Conn.,  alteration  of i.  480 

Bridge  between  Hartford  and  Kast  Hartford,  obstructing i,  483 

Bridge  between  Middletown  an<l  Portland,  Conn.,  construction  of i,  480 

Improvement  of^  above  Hartford i.  75, 766 

Improvement  or,  below  Hartford i,  75, 7tSJ 

Connecticut,  State  of: 

Bridge  of,  across  Connecticut  River  between  Hartford  and  East  Hartford, 

alteration  of i,  480 

Bridge  of,  obstructing  Connecticut  River  between  Hartford  and  East 

Hartford i,483 

Connoi-8  Point,  Wis. : 

Construction  of  bridge  across  St.  Louis  River  between  Rices  Point  and, 

(Duluth  and  Superior  Bridge  Company) 1, 475 

Constniction  of  temporary  street  railroad  1)ridge  across  St.  Louis  River 

between  Rices  Point  and i,477 

Contentnia  Creek,  N.  C,  improvement  of 1,180;  ii,  1314 

Contingencies,  examinations,  and  surveys  of  rivers  and  harbors,  estimates  for.  i,  468 

Continuous  contracts i,  19 

Contracts,  continuous i,  19 

Cooper  Creek,  N.  J.,  survey  of i,  133;  n,  1102 

Cooper  River,  S.  C,  survey  for  waterway  via 1^207;  u,1521 

Coos  Bay,  Oreg. : 

Improvement  of  harbor  at,  by  dredging 1, 444 ;  v,  3367 

Improvement  of  entrance  to,  and  harbor i,  443 ;  v,  3357 

Coos  River,  Oreg.,  survey  of i,  459 ;  v,  3502 

Coosa  River,  Ga.  and  Ala. : 

Improvement  of 1,233;  11, 1670 

Improvement  of,  between  Rome,  Ga.,  and  East  Tennessee,  Virginia  and 

Georgia  Railroad  Bridge 1,233;  11, 1671 

Improvement  of,  between  Wetumpka,  Ala.,  and  East  Tennessee,  Virginia 

and  Georgia  Railroad  Bridge 1,^34;  11, 1674 

Operating  and  care  of  locks  and  dams  on i,  235 ;  li,  1679 

Coquille,  River,  Oreg. : 

Improvement  of,  between  Coquille  City  and  Myrtle  Point h^^t  v,3348 

Improvement  of  entrance  to 1, 441 :  v,  3344 

Core  Sound,  N.  C,  examination  of i,  191 ;  11, 1373 

Corney,  Bayou,  La.,  improvement  of 1, 271 ;  iii,  19U 

Corporations,  occupancy  or  injury  of  public  structures  by i,  21, 483 ;  vii,  4077 

Corps  of  Engineers : 

Chanp^es  during  the  year -. i,3 

Distribution  ot  officers i,  3 

Laws  of  Fifty -third  Congress,  third  session,  affecting  the vii,  4259 

*Knmber  of  officers i,3 

Officers  detached i,4 

Cos  Cob  Harbor,  Conn. : 

Improvement  of i,  85, 816 

Survey  of 1, 95, 881 

Conrtableau,  Bayou,  La.^  improvement  of 1,251;  in,  1760 
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Cowlitz  River,  Wash.,  improrement  of i,466;  v,3594 

Cranes  Creek,  Va.,  survey  of  mouth  of i,  167;  ii,  1271 

Crescent  City  Harbor,  Cal.,  survey  of i,441;  v,3339 

Crossover  light^t.  Lawrence  River,  N.  Y.,  improvement  of  shoals  near,  i,  424 ;  v,  3227 

Crystal  River,  Fla.,  examination  of  mouth  of i,  222;  ii,  1576 

Cumberland  River,  Tenn.  and  Ky .,  improvement  of i,  306 ;  iii,  2250 

Above  Nashville,  Tenn i,308;  in,  2254 

Below  Nashville,  Tenn 1,306;  iii,225l 

Cumberland  Sound,  Ga.,  improvement  of i,  206 ;  ii,  1508 

Current  River,  Ark.  and  Mo.,  improvement  of i,  285 :  in,  2029 

Currituck  Sound,  N.  C,  improvement  of  waterway  tlirongh i,  173 ;  ii,  1286 

Curtis  Bay,  Md.,  improvement  of  channel  in  Patapsco  River  to i,  154 ;  ii,  1181 

Cut-oflf,  Apalachicofa  River,  Flu.,  improvement  of i,  224 ;  ii,  1615 

Cuttyhunk  Beach,  Mass.,  removal  of  wreck  from  Vineyard  Sound  side  of . .  i,  70, 712 
Cuttyhunk  Island,  Mass.;  removal  of  wrecks  in  Vineyard  Sound  near. . .  i,  69, 70, 708 
Cuyahoga  River,  Ohio.    See  Cleveland  Harbor. 
Cypress  Bayou,  Tex.  and  La.,  improvement  of i,  269;  in,  1885 

D. 

Dalecarl ia  receiving reservoiT,WashingtonAqueduct,improvement of.  i,  489;  vii,  4121 
Bams  and  locks.    iSee  Canals. 

D'Arbonne,  Bayou,  La.,  improvement  of 1, 271 ;  in,  1914 

Darien  Harbor,  Ga.,  improvement  of i,  202 ;  ii,  1473 

Davenport,  Iowa,  construction  of  bridge  across  Mississippi  River  between  Rock 

Island,  111.,  and 1,474 

Davenport  and  Rock  Island  Railway  Bridge  Company,  bridge  of l,  474 

Davids  Island,  N.  Y.,  sea  wall  at i,  15 

Davis  Island  I)am,  Ohio  River,  Pa. ,  operating  and  care  of i,  320 ;  in,  2359 

Dawson  County,  Mont.,  const  met  ion  of  bridge  across  Yellowstone  River  at 

Glendiveby i,475 

Deep  Creek  Branch,  Elizabeth  River,  Va.,  examination  of. i,  177 ;  ii,  1298 

Defenses.    See  Fortifications. 
Delaware  Bay,  N.  J.  and  Del. : 

Delaware  Breakwater,  Del.,  improvement  of h^^'t  ^h  1^64 

Ice  harbor  at  head  of,  improvement  of i,  126 ;  u,  1062 

Inland  waterway  from  Chincoteague  Bay  to,  near  Lewes,  Del.,  improve- 
ment of 1,139;  11,1123 

Pier  near  Lewes,  Del.,  construction  of i,  127 ;  ii,  1062 

Wrecks  in,  removal  of i,  132 ;  ii,  1078 

Delaware  Breakwater,  Del.,  improvement  of i,  127 ;  ii,  1064 

Delaware  River,  N.  J.,  Pa.,  and  Del. : 

Bridge  at  Philadelphia,  Pa.,  construction  of 1,474 

Examination  of,  between  Trenton  and  Burlington,  N.  J i,  132 ;  n,  1080 

Improvemen  t  of i,  122 ;  1 1 ,  1021 

Improvement  of,  between  Philadelphia,  Pa.,  and  Camden,  N.  J i,  124 ;  ii,  1032 

Improvement  of  ice  harbor  at  Marcus  Hook,  Pa i,  126 ;  ii,  1061 

Improvement  of  ice  harbor  at  New  Castle,  Del i,  135 ;  ii,  1113 

Dennis  Creek,  N.  J.,  survey  of i,  133;  ii,  1105 

Depot,  engineer i,  18, 527 

Des  Moines  Rapids  Canal  and  Drv  Dock,  Mississippi  River,  operating  and  care 

of 1,292;  111,2152 

Detroit  River,  Mich.,  improvement  of ir^02;  iv,  3066 

Disappearing  gun  carriages i,  5 

Dismal  Swamp  Canal,  Va.,  survey  of  waterways  connecting  sounds  of  North 

Carolina  with 1,177;  ii,  1296 

District  of  Columbia: 

Public  buildings  and  grounds  and  Washington  Monument i,491;  vii,4129 

Washington    Aqueduct,   improvement    of    Dalecarlia    receiving    reser- 
voir    1,489:  vii,4121 

Washington    Aqueduct,  increasing  water   supply  of  city  of  Washing- 
ton   1,487;  VII, 4111 

Washington  Aqueduct,  maintenance  and  repair  of i,  485 ;  vil,  4101 

Washington  Aqueduct,  raising  hei&^ht  of  Great  Falls  Dam i,  487 ;  vii,  4112 

Washington  Aqueduct,  testing  and  completing  tunnel  conduit. .  i,  488;  vii,  4113 

Washington  Monument,  care  and  maintenance  of i,  491 ;  vii,  4131 

Dividing  Creek,  Md.    See  La  Trappe  River. 

Division  engineers i,21 

Divisions,  engineer i,21 

Dixon,  T,  P.  (schooner),  removal  of  wreck  of i,722 

Drum  Inlet,  N.   C,  examination  of,  betweeu  Portamouth  and  Cape  Look- 
out  ^191;  11,4372 
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Drommond,  Lake,  Canal,  Va.    See  Dismal  Swamp  Canal. 
Duck  Creek,  Del.    See  Smyrna  River. 

Duck  Island  Harbor,  Conn.,  improvement  of  harbor  of  refuge  at i,  77, 774 

Duffdemona,  Bayou,  La.,  examiuation  of it 279;  iii,1961 

Duluthand  Superior  Bridge  Company,  bridge  of i,475 

Duluth,  Minn. : 

Bridge  across  St.  Louis  River  between  Connors  Point  and  Rioes  Point, 
construction  of  ( Duluth  and  Superior  Bridge  Company) i,  475 

Bridge  (temporary)  across  St.  Louis  River  between  Connors  Point  and 
Rices  Point,  construction  of  (street  railroad  bridge) i,  477 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Buffalo,  Chicago,  and 1,397;  iv,2^ 

Duluth  Harbor,  Minn. : 

Examination  of i,  352:  iv,2579 

Harbor  lines  along  St.  Louis  River  above  Grassy  Point  to  Spirit  Lake, 
establishment  ol 1,21,472;  iv,S« 

Harbor  lines  in  St.  Louis  Bay  and  around  Grassy  Point,  modification 
of 1,21,472;  iv,2588 

Improvement  of i,  345;  iv,2533 

Improvement  of  harbor  at  Superior  Bay  and  St.  Louis  Bay i,  346 ;  i v,  2549 

Dunkirk  Harbor,  N.  Y. : 

Examination  of i,*18;  v,3173 

Improvement  of h^^^'t  v,3143 

Dunnellon,  Fla.,  construction  of  bridge  across  Withlaooochee  River  at i,478 

Dyersburg,  Tenn.,  survey  of  Forked  Deer  River  from  Obion  River  to.  i,  310;  iii,  2^ 

E. 

Eads,  James  B.,  improvement  of  South  Pass,  Mississippi  River,  by  representa- 
tives of 1,244;  IU,1?25 

Eagle  Harbor,  Mich., improvement  of i,349;  iv,2560 

East  Boston  Channel,  Mass,  survey  of i,  54, 649 

East  Chester  Creek,  N.Y.,  improvement  of i,  87,823 

East  Hartford,  Conn. : 

Alteration  of  bridge  across  Connecticut  River  between  Hartford  and 1,4^ 

Bridge  obstructing  Connecticut  River  between  Hartford  and i,  483 

East  River,  N.Y.: 

Improvement  of 1,100,930 

Modification  of  harbor  lines  near  Rikers  Island i,  21, 471, 1017 

Removal  of  wrecks  oflf  Sunken  Meadow i,  120, 9SS 

East  Rockaway  Inlet,  N.  Y.,  constiiiction  of  bridge  across  Far  Rockaway  Bay 

between  Shelter  Island  and  Hicks  Beach i,  479 

Eastern  Branch  of  Elizabeth  River,  Va.    See  Norfolk  Harbor. 
Eastern  Branch  of  Potomac  River,  D.  C.    See  Anacostia  River. 

Eatons  Neck  Light-House,  Long  Island  Sound,  removal  of  wreck  off i,  98. 850 

Echo  Bay,  N.  Y., examination  of. i,  94, 8(J8 

Ecorse  Township,  Wayne  County,  Mich.,  construction  of  bridge  across  Rouge 

River  by i,480 

Edgartown,  Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at i,  56, 661 

Edgecombe  County,  N.  C,  bridges  of,  obstructing  Tar  River  at  and  above  Tar- 

boro 1,483 

Edisto  River,  S.C.,  improvement  of 1,197;  n,1438 

Eldridge  ( boat),  removal  of  wreck  of i,  150 ;  H,  H^J 

Eli  (steamer),  removal  of  wreck  of i,  286;  in,  2037 

Elizabeth  River,  N.  J. : 

Examination  for  locks  at  mouth  of i,  121,  lOU 

Improvement  of i,  112, 978 

Elizabeth  River,  Va. : 

Deep  Creek  Branch  of,  examination  of i;177;  u,1298 

Norfolk  Harbor  and  its  approaches,  improvement  of. 1, 168;  II,  1275 

Norfolk  Harbor  between  Lambert  Point  and  Fort  Norfolk,  improvement  of 

approach  to i,  169 ;  ii,  1279 

Waterway  from  Norfolk  Harbor  to  Albemarle  Sound,  N.  C.,  improvement 

of '. ":.  1,173;  11,1286 

Western  Branch  of.  examination  of if  177;  U,1300 

Elizabethtown  Harbor,  111.,  survey  of I,  325 

Elk  River,  Md.,  improvement  of 1,142;  Ii,ll26 

Elk  River,  W.  Va. : 

Examination  of,  for  locks  and  dams i,336:  m,24ft> 

Improvement  of 1,334;  iu,24e0 
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El  Moro,  Cal.,  examination  of  harbor  of i,435;  v,  3278 

Embankments 1, 14 

Emplacements  for  guns  and  mortars i,  5, 12 

JSnckantretta  (schooner),  removal  of  wreck  of ii.  1356 

Engineer  Depot 1, 18,523 

Engineer  divisions i,  21 

Engineer  School,  United  States 1,18,523 

Engineers,  Battalion  of i,  18,523 

Engineers,  Corps  of.     See  Corps  of  Engineers. 

Engineers,  division i,  21 

Engineers,  The  Board  of: 

Changes  in  personnel  daring  the  year i,  15 

Fortification  duties  of i,  4 

,  Members i,  15 

Members,  additional  duties  of i,  17 

Personal  inspections i,17 

Reports,  summary  of i,  1 6 

Erie  Harbor,  Pa. : 

Improvement  of i,  413;  v,  3135 

Preservation  of  Presque  Isle  Peninsula i,  413 ;  v,  3142 

Water  levels i,497;  vii,425l 

Erie,  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Survey  of  canal  routes  between  Ohio  River  and i,  112 

Water  levels i,  497;  vii,  4251 

Escambia  County,  Fla.,  construction  of  bridge  across  Perdido  River,  near 

Holman  Ferry,  by i,  474 

Escambia  River,  Fla.,  improvement  of i,  230 ;  ii,  1661 

Escauaba,  Mich.,  water  levels  at i>497;  vii,  4251 

Essex  River,  Mass.,  improvement  of i,  42, 605 

Estimates : 

Aqueduct  Bridge  at  Washington,  D.  C,  repair  of i,  485 

California  Debris  Commission vii,  4055, 4065 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors i,  468 

Fortifications 1, 5, 15 

Great  Falls,  Potomac  River,  erection  of  fish  ways  at i,  489 

Mississippi  River  Commission i,  469 

Missouri  Kiver  Commission i,  470 

Monroe,  Fort,  Va.,  artesian  well  at 1, 15 

New  York  Harbor,  N.  Y.,  supervision  of i,  469 

Northern  and  Northwestern  Lakes i,  495, 497 

Public  buildings  and  grounds,  and  Washington  Monument,  District  of 

Columbia 1, 492 

Rivers  and  harbors i,  19, 20 

Surveys  and  reconnaissances,  and  publication  of  maps i,  498 

Washington  Aqueduct,  improvement  of  Dalecarlia  receiving  reservoir.. .   i, 491 

Washington  Aqueduct,  increasing  water  supply  of  Washington,  D.  C 1,488 

Washington  Aqueduct,  maintenance  and  repair  of i,  487 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,488 

Washington  Aqueduct,  testing  and  completing  tunnel  conduit i,  488 

Washington  Monument  at  Washington,  D.  C,  care  and  maintenance  of.. .   i,  492 

Willets  Point,  N.  Y.,  Engineer  Depot  at i,  19 

Evansville  Harbor,  Ind.,  survey  of 1,323;  in, 2388 

Everett  Harbor,  Wash.,  improvement  of 1, 454 ;  v,  3430 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors,  estimates  for.   i,  468 
Explorations,  reconnaissances,  and  surveys  in  military  departments i,  497 

F. 

Fair  Haven  Harbor,  Mass.     See  New  Bedford  Harbor. 

Fairlee  Creek,  Md.,  improvement  of h^^^'i  ^h  ^1^7 

Fair  port  Harbor,  Ohio : 

Establishment  of  harbor  lines i,  21, 472 ;  v,  3130 

Improvement  of 1,410;  v,3107 

Falia,  Bogue,  La. : 

Examination  of i,  260 ;  in,  1784 

Improvement  of i,245;  ni,  1742 

Falia,  Bogue,  Miss.,  examination  of i,280;  ni,  1988 

P^all  River  Harbor,  Mass.,  examination  of ." 1,71,727 

Falls  of  Ohio  River: 

Improvement  of,  at  Louisville,  Ky .p.... ....  ^  328;  in,  2427 

Improvement  of  Indiana  Chute ?J?J-...^- 1,329;  in,  2431 
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Falls  of  St.  Anthony,  Minn.,  improvement  of  Mississippi  River  above,  i^  294 ;  in,  2171 
Far  Rockaway  Bay,  N.  Y.,  construction  of  bridge  across,  between  Hicka 

Beach  and  Shelter  Island 1, 479 

FeatbcT  River,  Cal. : 

Examination  of,  above  Marysville I,  440;  v.332» 

Improvement  of .' i,  437;  v,  32S9 

Improvement  of,  (by  California  Debris  Commission) ij4:70;  vii,40i9 

Femandina,    Fla.,   improvement    of    waterway    between    Savannah,     Ga.. 

and 1,206;  If,  151.' 

Fifteen  Foot  Rock,  San  Francisco  Bay,Cal.,  examination  for  removal  of.  i,  431 ;  v,  32tj«' 

Fifth  A venne  and  High  Street  Bridge  Company,  bridge  of i,  4Ty 

Fishing  Creek,  N.  C,  improvement  of I,  178 ;  ii.  1311 

Fish  ways  at  Great  Falls,  Potomac  River,  erection  of i,  4^ ;  vii,  4114 

Five  Mile  River  Harbor,  Conn.,  improvement  of 1.84,^^ 

Flag  Lake,  Wis. ,  examination  of i,  352 ;  i v,  25-*^ 

Flag  River,  Wis.,  examination  of  mouth  of i,  352 ;  iv,  25^0 

Flathead  River,  Mont. : 

Examination    of,    from    Columbia  Falls  to    Clarks    Fork    of   Colnmbia 

River i,  458;  v,3480 

Examination  of,  from  Flathead  Lake  to  Jocko  Station i,  458 ;  v,  34X0 

Flint  River,  Ga.,  improvement  of i,  225 ;  ii,  1617 

Flint  River,  Mich. .  examination  of,  to  head  of  navigation I,  396 ;  iv,  2852 

Flood  Rock  (U.  S.  dredge),  removal  of  wreck  of 1, 120, 9»^ 

Floyd,  Ark.,  examination  of  Bayou  Ma^on  above i,  279;  in,  1974 

Flushing,  N.  Y.,  bridge  obstructing  Flushing  Creek  at i, 483 

Flushing  Bay,  N.  Y. : 

Bridge  obstructing  Flushing  Creek  at  Flushing f,483 

Improvement  of i,  91, 842 

Flushing  Creek,  N.  Y.,  bridge  obstructing,  at  Flushing i,483 

Fore  River,  Mass.     See  Weymouth  River. 
Forked  Deer  River,  Tenn. : 

Improvement  of I,  305 ;  in,  224" 

Survey  of,  from  Dyersburg  to  Obion  River i,  310 ;  in,  23tJ5 

Fort  Howard,  Wis. : 

Bridge  across  Fox  River  between  Green  Bay  and,  construction  of i,  47>J 

Harbor  lines  in  Fox  River  at,  establishment  of 1, 21, 472;  iv,  'Ml 

Fort  Keogh  Military  Reservation,  Mont.,  examination  of  Tongue  River  along 

eastern  edge  of 1,304;  in,2243 

Fort  Point,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of  sunken 

rocks  off 1,430;  v,325l 

Fort  Smith  and  Van  Buren  Railway  Company,  bridge  of i.  475 

Fort  W^innebago,  Wis.,  construction  of  bridge  across  Fox  River  near  Governors 

Bend  Lock  by  t«wn  of 1, 476 

Fortitications: 

Allotments 1,5,6,15 

Appropriations h\ 

Board  onFortiHcationsor  other  Defenses h\ 

Estimates 1,5,15 

Preservation  and  repair  of h^ 

Projects Jj* 

Sea  walls  and  embankments ^^ 

Sites  for,  acquisition  of ^i^^^ 

Fourche  I^e  Fevre  River,  Ark.,  improvement  of i,  282 ;  ni,  2013 

Fox  River,  Wis.: 

Bridge  between  Green  Bay  and  Fort  Howard^  construction  of i?*i^ 

Bridge  near  Governors  Bend  Lock,  construction  of h^^^ 

Harbor  lines  at  cities  of  Green  Bay  and  Fort  Howard,  establishment 

of 1,21,472;  iv.2W7 

Improvement  of i,366;  »^'»^ 

Operating  and  care  of  locks  and  dams  on i,367;  iv,36w 

Frankford  Creek,  Pa. :  . 

Improvement  of 1,131;  MflJS 

Reconstruction  of  bridge  across,  at  Philadelphia M' ' 

Frankfort  Harbor,  Mich.,  improvement  of 1, 386;  iv, 28w 

Franklin     City,    Va.,    examination     for     internal    waterway    fipom     Cape 

Charles i.VoV.nM 

French  Broad  River,  Tenn.,  improvement  of i,  314;  ni, ^^^ 

French,  Dora  M,  (schoonerV,  removal  of  wreck  of I.<^  ' 
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Oalena  River,  111.,  operating  and  care  of  lock  and  dam  on i,  292 ;  iii,  2157 

Gallatin  County,  111.,  constmction  of  bridge  across  Little  Wabash  River  at 

New  Haven  by i,  477 

Galleries,  cable i,  6 

Galveston  Bay,  Tex. : 

Bridge  between  Galveston  Island  and  Virginia  Point,  construction  of,  (La 

Porte,  Houston  and  Northern  Railroad  Company) i,  475 

Bridge  between  Qalvestou  Island  and  Virginia  Point,  construction  of,  (Port 
Bolivar,  Galveston  and  Virginia  Point  Terminal  Railroad  Company). ..    i,  478 

Defenses  at  Galveston i,  5, 6" 

Improvement  of  channel  in  West  (ialveston  Bay i,  263 ;  in,  1809 

Improvement  of  entrance  to  Galveston  Harbor i,  261 ;  in,  1797 

Improvement  of  ship  channel  in i,  262 ;  iii,  1806 

Survey  at  easterly  end  of  Galveston  Island i,266 

Galveston  Harbor,  Tex. : 

Defense  of i,  5, 6 

Improvement  of  entrance  to i>261;  iii,  1797 

Survey  at  easterly  end  of  Galveston  Island i,  266 

Galveston  Island,  Tex. : 

Bridge  between  Virginia  Point  and,  construction  of,  (La  Porte,  Houston 

and  Northern  Railroad  Company) i,  475 

Bridge  between  Virginia  Point  and,  constructicm  of,  (Port  Bolivar,  Gal- 
veston and  Virginia  Point  Terminal  Railroad  Company) i,  478 

Survey  at  easterly  end  of i,  266 

Gardiners  Island,  Long  Island  Sound,  removal  of  wreck  uear 1, 721 

Gasconade  River,  Mo.,  Improvement  of i,  470 ;  vii,  3957, 3966, 3998, 4046 

Gauley  River,  W.  Va.,  improvement  of i,  334 ;  in,  2462 

Gay  Head,  Mass.,  removal  of  wreck  near i,  71, 726 

Georges  River,  Me.,  survey  of i,  39, 590 

Georgetown,  D.  C.    See  Washington,  D.  C. 

Georgetown  Harbor,  S.  C,  improvement  of i,  189 ;  ii,  1347 

Georgiana  River,  Cal.,  examination  of i,  440 ;  v,  3328 

Gila  Ki vtir,  Ariz.,  improvement  of,  at  Yuma i,  435 ;  v,  3278 

Gills  Landing,  Wis.,  construction  of  bridge  across  Wolf  River  at 1, 477  . 

Glen  Cove  Harbor,  Me.,  examination  of i,  38, 577 

Glen  Cove  Harbor,  N.  Y. : 

See  also  Hempstead  Harbor. 

Improvement  of i,  90, 838 

Glendive,  Mont.,  construction  of  bridge  across  Yellowstone  River  at i,  475 

Glenwood  Highway  Bridge  Company,  i>ridge  of i,  474 

Gloucester  Harbor,  Mass.,  improvement  of ^ i,  43, 609 

Golden  liule  (schooner),  removal  of  wreck  of 1, 707 

Goodyear,  C.  P.,  improvement  of  outer  bar  at  Brunswick,  Ga.,  by  . ..  i,  205;  ii,  1501 

Goshen  Creek,  N.  J.,  improvement  of 'r  131 ;  ii,  1073 

•   Government  Printing  Office,  Washington,  D.  C,  construction  and  repair  of 

buildings  of i,  491 

Governors  Bend  Lock,  Wis.,  construction  of  bridge  across  Fox  River  near i,  476 

Gowanus  Bay,  New  York  Harbor,  N.  Y.,  improvement  of i,  103, 943 

Gowanns  Creek  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  103, 943 

Grand  Haven  Harbor,  Mich.,  improvement  of i,  381 ;  iv,  2795 

Grand  I^ake,  La. : 

Improvement  of 1^254;  in,  1768 

Removal  of  wreck  in i,  259 :  in,  1782 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge  at i,  351 ;  iv,  2576 

Grand  Marais  Harbor,  Minn.,  improvement  of i,  343 ;  i  v,  2528 

Grand  River,  La.,  improvement  of i,  249, 1754 

Grand  River,  Ohio.    See  Fairport  Harbor. 

Grants  Pass,  Ala.,  survey  for  channel  through i,  244 ;  n,  1716 

Grassy  Point,  Minn.,  establishment  of  harbor  lines  in  St.  Louis  Bay  and  River 

in  vicinity  of 1,21,472;  iv,2588 

Gravesend  Bay,  N.  Y.,  examination  of 1,121,1005 

Grays  Harbor,  Wash. : 

Establishment  of  harbor  lines i,  21, 473;  v,  3547 

Improvement  of i»^2;  v,3405 

Survey  of,  and  it«  bar  entrance  i,  459 ;  v,  3517 

Great  Chazy  River,  N.Y.,improvexn""„'t  of ^'^6'»  v,3234 

Great  Falls,  Potomac  River :  ^'  

Erection  of  fishways  at i,489-,  vii,4U4 

Raising  height  of  dam  at...    "*•.  -''" •-'  . i,487-,  vii,4112 
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Great  Kanawha  River,  W.  Va. : 

Improvement  of i,332;  iii,2447 

Operating  and  care  of  locks  and  dams  on it 334;  in,  2458 

Great  Lakes : 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  obanuels  in  connecting  waters  of,  between  Chicago, 

Duluth,  and  Biiifalo 1,397;  iv,2>«9 

Great  Pedee  River,  JS.  C ,  improvement  of 1, 194 ;  ii,  1401 

Great  I*oiut  Rip,  Mass.,  removal  of  wreck  on  and  near i>  70,  712, 71  "> 

Great  Salt  Pond,  Block  Island,  B.  I.,  survey  of,  for  harbor  of  refuge i,  55 

Great  Sodns  Bay,  N.  Y.,  improvement  of  harbor  at i,  420 ;  v,  3192 

Great   Wicomico  River,  Ya.,  examination  of,  from  Cedar  Point  to  Indian 

Point 1,166;  u,  1256 

Green  Bay,  Mich.,  water  levels  at  Escanaba i,  497 ;  vii,  4251 

Green  Bay,  Wis.,  conKtrnction  of  bridge  across  Fox  River,  between  cities  of 

Fort  Howard  and 1.478 

Green  Bay  Harbor,  Wis. : 

Establishment  of  harbor  lines  in  Fox  River i,  21, 472 ;  iv,  2687 

Improvement  of i,  356 ;  iv,  26i*3 

Green  Jacket  8hoal,  Providence  River,  R.  I.,  removal  of 1,^,682 

Green  River,  Ky. : 

Improvement  of,  above  mouth  of  Big  Barren  River  (Lock  No.  5) .  i,  337 ;  iii,  2473 

Operating  and  care  of  locks  and  dams  on 1, 338 ;  ui,  2475 

Reconstruction  of  Lock  No.  2,  at  Rumsey i,  337 ;  in,  24^0 

Greeuport  Harbor,  N.  Y. : 

Examination  of 1,94,870 

Improvement  of 1, 8S,  £29 

Greenwich  Harbor,  Conn.,  examination  of 1,93,860 

Grossepoint^  Mich.,    establishment  of  harbor   lines  in    Lake  St.   Clair 

at 1,21,472;  iv,30e9 

Guadalupe  River,  Tex.,  examination  of,  from  the  month  to  Cnero...  i,266;  111,18:% 

Gun  batteries 1,5,12 

Gnu  emplacements i,  5»  12 

Guyandotte  River,  W.  Va. : 

Examination  of,  for  locks  and  dams 1,343;  iii,2517 

Improvement  of i»342;  in,25(K 

H. 

Hainesport,  N.  J.,  construction  of  bridge  across  South  (Lumberton)  Branch  of 
Raucocas  River  at 1,479 

Hampton  Roads,  Va. : 

Defense  of 1, 5, 6, 9, 12, 5i^ 

Removal  of  wrecks  in n,  12^ 

Harbor  lines,  establishment  of 1, 21, 470 

Allegheny  River  at  Pittsburg,  Pa 1,21,471;  in,2420 

Ballard,  Wash 1,21,473;  v,  3^43 

Buffalo  Harbor,  N.  Y 1,21,472;  v,3l7f^3180 

Cleveland  Harbor,  Ohio 1,21,472;  v,3127 

Eant  River,  N.  Y.,  in  vicinity  of  Rikers  Island 1,21,471,1017 

Fairport  Harbor,  Ohio 1,21,472;  v,  3130 

Fort  Howard,  Wis i,  21, 472 ;  iv,  2687 

Fox  River,  Wis i,  21, 472 ;  IV, 2687 

Grassy  Point,  Minn i,  21, 472 ;  iv,  2588 

Grays  Harbor,  Wash 1,21,473;  v,  3547 

Green  Bay  Harbor,  Wis i,  21, 472 ;  iv,  2687 

Grossepoin t,  Mich i,  21, 472 ;  iv,  3069 

Hoquiam  River  at  Hoquiam,  W^ash i,21,473;  v,3547 

Ironton,  Minn 1,21,472;  iv,2588 

Milford  Harbor,  Conn 1,21,471,^3 

Milwaukee  River  at  Milwaukee,  Wis 1, 21, 472 ;  iv,  2i^ 

Monongahela  River  at  Pittsburg,  Pa i,  21, 471 ;  ni,  24*.'0 

New  Haven  Harbor,  Conn 1,21,471,882 

Niagara  River,  N.Y 1,21,472;  v,3l80 

Ohio  River  between  Pittsburg  and  Davis  Island  Dam,  Pa i,  21, 471 ;  m,2420 

Pittsburg  Harbor,  Pa 1,21,471;  ui,24:^ 

Puget  Sound,  Wash i, 21, 473;  v,35l3 

Rockland  Harbor,  Me i,  21, 471, 59?» 

St. Clair, Lake,  Mich 1,21,472;  iv,3«» 

St.  Louis  Bay  and  around  Grassv  Point,  Minn,  and  Wis 1,21,472;  iv,2588 

St.  Louis  River  above  Grassy  Point  to  Spirit  Lake 1, 21, 472 ;  rv',  25S8 

Seattle,  Wash .* l. 1,21,473;  v.3><3 

Wilmington  Harbor,  Cal ^21,473i  v,8287 
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Harbors  and  rivers : 

ContinaouB  contracts i,  19 

Estimates  for  examinations,  surveys,  and  contingencies  of i,  468 

Estimates  for  improvement  of i,  19,20 

Improvement  of i,  19 

Harlem  River,  N.  Y. : 

Bridge  at  First  avenue,  New  York,  construction  of i,  477 

Improvement  of i,  98, 917 

Harlowo  River,  N.  C,  improvement  of  waterway  via i,  182 ;  ii,  1321 

Harraseeket  River,  Me.,  improvement  of. i,  31, 561 

Harris  Creek  proug  of  Back  River,  Va.,  examination  of i,  167;  ii,  1265 

Hart,  E,  K,  (schooner),  removal  of  wreck  of 1,70,714 

Hartford,  Conn. : 

Bridge  across  Connecticut  River  between  East  Hartford  and,  alteration  of.  i,  480 

Bridge  obstructing  Connecticut  River  between  East  Hartford  and 1,483 

Hartford  (East),  Conn. ; 

Bridge  across  Connecticut  River  between  Hartford  and,  alteration  of  ....  i,  480 

Bridge  obstructing  Connecticut  River  between  Hartford  and i,  483 

Hastings,  Minn.,  construction  of  bridge  across  Mississippi  River  by  city  of. . .  j,  474 

Hatteras,  Cape,  N.  C,  removal  of  wreck  off u,  1356 

Havre  de  Grace,  Md. : 

Improvement  of  Susquehanna  River  above  and  below 1, 141 ;  ii,  1125 

Survey  of  Susquehanna  River  from  above  Port  Deposit  to  below,  i,  152;  ii,  1169 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,  400;  iv,  3048 

JSayneSy  John  C,  (schooner),  removal  of  wreck  of ii,  1295 

Hell  Gate,  East  River,  N.  Y.,  improvement  of 1,100,930 

Hempstead  Bay,  N.  Y.,  examination  of  Woodsburg  Channel 1,94, 879 

Hempstead  Harbor,  N.  Y. : 
See  also  Glen  Cove  Harbor. 

Examination  of i,  94, 877 

Herons,  Pass  Aux,  Ala.,  survey  for  channel  through i,  244 ;  ii,  1716 

Herr  Island  Dam,  Allegheny  River,  Pa. : 

Construction  of 1,326;  iii,2410 

Survey  for  lock  and  dam  in  Allegheny  River,  between  Tarentum  and i,  328 

Hicks  Beach,  N.  Y.,  construction  of  bridge  across  Far  Rockaway  Bay,  between 

Shelter  Island  and 1,479 

Hicks  Rock,  Ind.  T.,  construction  of  bridge  across  Arkansas  River  near i,  476 

Hillsboro,  Oreg.,  examination  of  Tnaliton  River  to  and  above i,  467 ;  v,  3698 

Hillsboro  River,  Fla.,  reconstruction  of  bridge  across,  at  Tampa i,  479 

Hingham  Harbor:  Mass.,  improvement  of i,  50, 631 

Hiwassee  Kiver,  Tenn.,  improvement  of 1,313;  iu,2311 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of . . .  1, 380;  iv,  2793 

Holman  Feny,  Fla.  and  Ala.,  construction  of  bridge  across  Perdido  River  near,   i,  474 
Homestead,  Pa.,  construction  of  bridge  across  Monongahela  River  between 

Pittsburg  and 1,473 

Hoods  Canal,  Puget  Sound,  Wash.,  examination  for  waterway  between  North 

Bay  and 1,457;  v,3466 

JSopkinSf  L,  if.  (schooner),  removal  of  wreck  of 1,702 

Hoppet  (bark),  removal  of  wreck  of 1, 93, 862 

Hoquiam,Wash.,  establishment  of  harbor  linesinHoquiam  River  at.  i,  21, 473;  v,  3547 
Hoquiam  River,  Wash.,  establishment  of  harbor  lines  at  Hoqniam.  i,  21, 473 ;  v,  3547 

Horn  Island  Pass,  Miss.,  examination  of  bar  in 1^244;  ii,  1714 

Hotchkissy  Geo,  (schooner),  removal  of  wreck  of i,  93, 851 

Housatoiiic  River,  Conn.,  improvement  of ' i,  80, 787 

Hudson  River,  N.  Y.,  improvement  of i,  95, 898 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of i,  439 ;  v,  3310 

Hunting  Creek,  Ya.,  examination  o^  from  its  mouth  to  head  of  naviga- 
tion   1,151;  11,1156 

Huntington  Harbor,  N.  Y.,  improvement  of i,  89, 835 

Huron  Harbor,  Ohio,  improvement  of i?407;  v,  3092 

Huron,  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refuge  at  Sand  Beach,  Mich 1, 891 ;  iv,  2831 

Removal  of  wreck  near  Thunder  Bay  Island  Light  Station i,  395 ;  iv,  2841 

Water  levels i,497;  vii,  4162, 4251 

Hyannis  Harbor,  Mass. : 

Examination  of 1,72,746 

Jniprpvement  of  harbor  of  i^fnge , , i,55,654 
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Illinois  aud  MisslBsippi  Canal,  111. : 

Construction  of 1, 374 ;  iv,  2726 

Operating  and  care  of  canal  around  liower  Rapids  of  Rock  Riyer  at 

MUan 1,375;  iv,2770 

Ulinois  River,  III. : 

Improvement  of 1,372;  iv,2714 

( )peratiug  and  care  of  La  Grange  and  Kampsville  locks  and  dams .  i,  373 ;  iv,  2723 
Indian  River,  Del.,  examination  for  canal  from  Pocomoke  River,  Md.  i,  151;  ii,  1154 
Indian   River,    Fla.,  improvement   of,    between   Goat   Creek    and   Jupiter 

Inlet 1,213;  11,1541 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of i,  329 ;  iii,  2431 

Individuals,  occupancy  or  injury  of  public  structures  by i,  21, 483 ;  vii,  4077 

Injury  to  structures  bu  ilt  by  the  Uii  ited  States i,  21, 483 ;  vii,  4077 

Inland  waterways.    See  Waterways. 

Inside  routes,  waterways,  etc.    JSee  Waterways. 

Internal  waterways.    Se^  Waterways. 

Invincible  Rook,  San  Francisco  Bay,  Cal.,  examination  for  removal  of .  i,  431;  v,  3230- 

Ipswich  River,  Mass.,  improvement  of i,41,603 

IronRiver^  Wis.,  examination  of  mouth  of i,352;  iv,2580 

Irondequoit  Bay,  N.  Y.,  examination  of  channel  connecting  Lake  Ontario 

with 1,424;  v,3222 

Iron  ton,  Minn.,  establishment  of  harbor  lines  in  St.  Louis  River  at.  1, 21, 472 ;  iv,  2588 
Ironton,  Ohio,  examination  of  Ohio  River  at i,  322;  iii,  2385 

J. 

Jacksons  Creek,  Va.,  examination  of i»  167 ;  ii,  1261 

Jacksonville,  St.  Augustine  and  Indian  River  Railway  Company,  bridgesof .  i,  477, 479 

Jamaica  Bay,  N.  Y.,  improvement  of i,  106, 968 

James  River,  Va. : 

Improvement  of i»  15*  5  n,  1182 

Protection  of  Jamestown  Island  from  encroachment  of i,  156 ;  ii,  1192 

Jamestown  IslaudyVa.,  protection  of,  from  encroachment  of  James  River  i,  156;  ii,  1192 

Jefferson  City,  Mo.,  construction  o  f  bridge  across  Missouri  River  at i,  476 

Jefferson  City  Bridge  and  Transit  Company,  bridge  of i,  476 

Jekyl  Creek,  Ga.,  improvement  of 1,205 ;  li,  1504 

Jennings,  Mont.,  examination  of  Kootenai  River  above i,  458 ;  v,  3489 

Judith,  Point,  R.  I. : 

Improvement  of  harbor  of  refuge  at I,  65,  686 

Removal  of  wreck  off i,  71,  723 

K. 

Kalamazoo  River,  Mich. : 

Examination  of,  from  the  month  to  Kalamazoo i,  396 ;  iv,  2841 

Improvement  of  Saugatuck  Harbor i,  379;  iv,  2790 

Survey  of,  from  Lake  Michigan  to  Saugatuck i,  397 

Kampsville  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  of.  1, 373;  iv,  2723 

Kansas  City,  Pittsburg  and  Gulf  Railroad  Company,  bridge  of i,  476 

Kaskaskia  River,  III.,  improvement  of i,290;  in,  2093 

Kawkawlin  River,  Mich.,  examination  of i,  396;  it,  2846 

Kelly,  Kate  (schooner),  removal  of  wreck  of i,  367 ;  iv,  2681 

Kennebec  River,  Me.^  improvement  of •-  -  - .  1, 30, 557 

Kennett,  Mo.,  alteration  of  bridge  across  St.  Francis  River  beloW i,  481 

Kenosha  Harbor,  Wis.,  improvement  of : 1,365;  iv,%49 

Kentucky  River,  Ky. : 

Improvement  of i,338;  in,2484 

Operating  and  care  of  locks  and  dams  on i,  339 ;  iii,  2489 

Keogh,  Fort,  Military  Reservation,  Mont.,  examination  of  Tongue  River  along 

eastern  edge  of 1,304;  iii,2243 

Kewaunee,  Green  Bay  aud  Western  Railroad  Company,  bridge  of i,  478 

Kewaunee  Harbor,  Wis.,  improvement  of 1,360;  iv,2620 

Keweenaw  Bay,  Mich.,  waterway  from  Lake  Superior  to: 

Improvement  of 1, 849 ;  i v,  2561 

Operating  and  care  of 1,350;  iv,25e2 

Keweenaw  Point,  Mich.,  waterway  across: 

Improvement  of i,349;  iv,  2561 

Operating  and  care  of i,350;  iv,2562 

Key  West  Harbor,  Fla. : 

Defense  of I,  5 

Improvement  of  northwest  entrance  of 1,215;  11,1^46 
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Kevport  Harbor,  N.  J.,  improvement  of 1,116,987 

Kill  Pond  Bar,  I'antucket  Sound,  Mass.,  removal  of  wreck  on i,  70, 710 

Kill  van  Kull,  New  York  Harbor,  N.  Y.,  removal  of  wreck  from i,  120, 998 

Kings  County,  N.  Y. : 

Alteration  of  bridge  of,  across  Newtown  Creek,  between  Long  Island  City 

and  Brooklyn ,481 

Construction  of  temporary  bridge  across  Newtown  Creek,  between  Long 

Island  City  and  Brooklyn,  by i,  481 

Kingston  Harbor,  Mass.,  improvement  of 1,52,637 

Klasquine  River,  Oreg.,  improvement  of i,  466;  v,  3695 

Kootenai  River,  Idaho  and  Mont. : 

Examination  of,  between  Jennings  and  the  international  boundary .  i,  458 ;  v,  3489 
Plan  and  estimates  for  improvement  of,  between  Bonners  Ferry  and  the 
international  boundary i,459;  v,3515 

li. 

LaCroBse  Harbor,  Wis.,  examination  of i,293;  iii,2162 

Lafourche,  Bayou,  La.,  improvement  of i,  248;  in,  1750 

La  Grange  Lock  aud  Bam,  Illinois  River,  111.,  operating  and  care  of. .  i,  373 ;  iv,  2723 

Lake  Drummoud  Canal,  Ya.    See  Dismal  Swamp  Canal. 

Lakes,  Great.    See  Great  Lakes  and  Northern  and  Northwestern  Lakes. 

Lakes,  Northern  and  Northwestern.    See  Northern  and  Northwestern  Lakes. 

La  Porte,  Houston  and  Northern  Railroad  Company,  bridges  of i,  475 

Larchmont  Harbor,  N.  Y.,  improvement  of i, C7, 821 

La  Trappe  River,  Md.,  improvement  of i,  144 ;  ii,  1132 

Laws  of  Fifty -third  Congress,  third  session,  ailecting  Corps  of  Engineers. .  vii,  4259 

Leaf  River,  Miss.,  improvement  of i,  240;  n,  1704 

Leipsic  River,  Del.,  removal  of  wreck  in 1,150;  ii,  1146 

Levisa  Fork,  Big  Sandy  River,  Ky .,  improvement  of i,  341 ;  iii,  2503 

Lewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay  near i,  127 ;  ii,  1062 

Improvement  of  waterway  from   Chincoteague  Bay  to  Delaware  Bay 

near i,139;  ii,1123 

Lewis  River,  Wash.,  examination  of,  up  to  La  Center i,  467 ;  v,  3600 

Lexington,  Mo. ,  construction  of  bridge  across  Missouri  River  at i,  475 

Lexington  Bridge  and  Terminal  Company,  bridge  of i,  475 

Licking  River,  Ky. : 

Examination  for  ice  harbor  in  lower  portion  of i,  343 ;  in,  2513 

Examination  for  lock  and  dam  near  mouth  of i,  343 ;  ni,  2513 

Improvement  of,  between  Farmers  and  West  Liberty i,  340 ;  in,  2498 

Light  of  ike  East  (schooner),  removal  of  wreck  of 1, 70, 710 

Lippiit.  Henry  (schooner),  removal  of  wreck  of ii,  1295 

Little  JBadenock  Bay,  Mich.    See  Little  Bay  de  Noc. 

Little  Bay  de  Noc,  Mich.,  examination  of  Whitefilsli  River  for  harbor  at  mouth 

in 1,368;  iv,2684 

Little  Coal  River,  W.  Ya., examination  of i,336;  iii,2465 

Little  Harbor,  N.  H.,  improvement  of  harbor  of  refuge  at i,  37, 575 

Little  Kanawha  River,  W.  Ya. : 

Examination  of,  for  locks  and  dams i,343;  ui,2520 

Improvement  of i,  342 ;  in,  2510 

Operating  and  care  of  lock  and  dam  on i,  342 ;  in,  2511 

Little  Pedee  River,  S.  C,  improvement  of i,  193 ;  ii,  1398 

Little  Pigeon  River,  Tenn.,  improvement  of i,  315 ;  in,  2313 

Little  River,  Ark. : 

Construction  of  bridge  across,  near  Morris  Ferry i,  475 

Examinaton  of,  from  Fulton  to  White  Cliffs i,  279 ;  in,  1965 

Little  River,  La.,  examination  of i,  279;  in,  1984 

Little  Rock,  Ark.,  removal  of  wreck  in  Arkansas  River  at i,  286;  in,  2037 

Little  Sodua  Bay.  N.  Y. ,  improvement  of  harbor  at i>  421 ;  v,  3198 

Little  Wabash  River,  111.,  construction  of  bridge  across,  at  N#w  Haven i,  477 

Little  Wicomico  River,  Ya.,  examination  of  mouth  of i,  167 ;  li,  1258 

Little  Woods  Hole  Harbor,  Mass.,  survey  of i,  72, 750 

Livingstone  Point,  Ky.,  improvement  of  Tennessee  River  at i,  313 ;  in,  2299 

Locks  and  dams.    See  Canals. 

Lockwoods  Folly  River,  N.  C,  improvement  of i,  189 ;  n,  1345 

Lone  Rock,  Wis.,  construction  of  bridge  across  Wisconsin  River  near i,  478 

Lone  Rock  Bridge  Company,  brid  ge  of i,  478 

Long  Bridge,  Potomac  River,  at  Washington,  D.  C i,  158 ;  ii,  1212 
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Long  Wand  City,  N.Y.: 

Alteration  of  bridge  across  Newtown  Creek  between  Brooklyn  and i.  481 

Construction  of  temporary  bridge  across  Newtown  Creek  between  Brook- 
lyn and 1,481 

Long  Island  Railroad  Company,  bridge  of i,483 

Long  Island  Sound : 

Defense  of  eastern  entrance  of 1,5 

Removal  of  wrecks  in 1,93,721,850 

I^ookout,  Cape,  harbor  of  refnge,  N.  C,  examination  of i,  191 ;  ii,  1375 

Lonisville,  Ky..  improvement  of  Falls  of  Ohio  River  at i,  3^ ;  iii,  3427 

Louisville  and  Portland  Canal,  Ohio  River,  operating  and  oare  of.. .  i,330;  iii,  24^ 

Lower  Machodoc  Creek,  Va,,  improvement  of 1, 162  j  ii,  1231 

Lubec  Channel,  Me.,  improvement  of 1,23,539 

Lndington  Harbor,  Siich.,  improvement  of i,  SSi  ;  iv,  ^06 

Lumber  River,  N.  C.  and  S.C, improvement  of 1,193;  ii,  1396 

Lumberton  Branch  of  Kaucocas  River,  N.  J. : 

Bridge  at  Haines]>ort,  construction  of I,  479 

Examination  ol,  to  Lumberton 1,132;  ii,  1086 

Lynch  River,  S.  C.     tSee  Clark  River. 

Lynn  and  Boston  Railroad  Company,  bridge  of i,  478 

Lynn  Harbor,  Mass.,  improvement  of i,  45, 615 

Lyons  Creek,  Va., examination  of iyl77;  ii,  1297 

M. 

McHenry,  Fort,  Md.,  sea  wall  and  embankment  at i,  15 

McKeesport,  Pa.,  construction  of  bridge  across  Yonghiogheny  River  at i,  479 

Machias  River  Channel,  Me.,  survey  of i,  38,5^ 

Machodoc  (lower)  Creek,  Va.,  improvement  of i,  1^ ;  ii,  1231 

Mackeys  Creek,  N.  C,  improvement  of i,  176;  u,  1294 

Ma^on,  Bayou,  La.  and  Ark. : 

Examination  of,  above  Floyd,  Ark i,  279;  m,  1974 

Improvement  of,  in  Louisiana if  273;  lu,  191^3 

Mahon  River,  Del.,  examination  of i,  150;  ii,  iUV 

Maiden  River,  Mass.,  improvement  of 1,46,  612< 

Manasquan  Inlet,  N,  J.,  removal  of  wreck  in i|I32;  n,  1078 

Manasquan  River,  N.  J.,  improvement  of 1,119,997 

Manatee  River,  Fla.,  improvement  of 1^218;  ii,  1555 

Manchac,  Bayou,  La.,  improvement  of i»247;  ui,  1747 

Manchester  Harbor,  Mass. : 

Examination  of i,  53, 643 

Improvement  of 1,44,612 

Manhasset  Bay,  N.  Y.,  removal  of  wrecks  in i,  93, 852 

Manistee  Harbor,  Mich.,  improvement  of i,  385 ;  iv,  2808 

Manistiqne  Harbor,  Mich.,  improvement  of i,  353 ;  iv,  2592 

Manitowoc,  Wis. : 

Bridges  across  Manitowoc  River,  construction  of i,  480 

Improvement  of  harbor  of i,  361 ;  iv,  2626 

Manitowoc  River,  Wis. : 

Bridges  at  Manitowoc,  construction  of 1,480 

Improvement  of  Manitowoc  Harbor 1,361;  iv,2626 

Manitowoc  Terminal  Company,  bridges  of 1,480 

Munkato,    Minn.,   examination    of    Minnesota    River   for   bank    protection 

at 1,300;  iii,2206 

Manokin  River,  Md.,  improvement  of ',  148 ;  li,  114^ 

Mantua  Creek,  N.  J.,  examination  of 1 i,  132 ;  ii,  l(^ 

Maps,  military  and  other 1.497 

Marcus  Hook,  Pa.,  improvement  of  ice  harbor  at i,  126 ;  n,  1061 

Mare  Island  Strait.  Cal..  examination  of 1, 436;  v, 32^ 

Maria  J delaide  (scnooner ),  removal  of  wreck  of j,  70, 71^ 

Marietta,  Ohio,  alteral^n  of  bridge  across  Mnskingnm  River  at i,  320^  481 

Marquette  Harbor,  Mich. : 

Improvement  of i,350;  iv,'^71 

Water  levels 1,497;  vil,4251 

Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at  Edgartown i,  56, 661 

Marysville,  Cal.,  examination  of  Feather  River  above 1, 440;  V,  3325 

Matanzas  River,  Fla.,  construction  of  bridge  across,  at  St.  Angnstine i,  479 

Mattaponi  River,  Va.,  improvement  of i,16o;  n,1246 

Mattawan  Creek,  N.  J.,  improvement  of 1,117,988 

Maumee  Bay,  Ohio.    See  Maumee  River. 
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Manmee  River,  Ohio . 

Bridge  at  Toledo,  construction  of i,  478 

Improvement  of  Toledo  Harbor 1,403;  V,  3074 

Maurice  River  I'ove,  Delaware  Ba.y,N.  J.,  removal  of  wreck  in I,  132;  il,  1078 

Meudociuo  Harbor,  Cal..  exaniiuation  of 1,440;  v,  3330 

Menominee  Harbor,  Mien,  and  Wis. ,  improvement  of 1, 354 ;  iv,  2595 

Menominee  River,  Mich,  and  Wis.,  improvement  of 1, 354 ;  iv,  2599 

Mermentan  River,  La.,  and  tributaries,  improvement  of i,  254 ;  iii,  1768 

Merrimac  River,  Mass.,  improvt?ment  of I,40,6C0 

Mexico,  Gulf  of,  examination  of  bar  in  Horn  Island  Pass,  Miss 1, 344 ;  ii,  1714 

Miami  ard  Erie  Canal,  survey  of '1,22 

Mianus  River,  Conn. : 

Improvement  of 1, 85, 816 

Survey  of 1,95,881 

Michij^an  City  Harbor,  Ind.,  improvement  of 1, 376 ;  iv,  2776 

Michigan,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Dredging  harbors  on  ea«st  const  of IV,  2822 

Removal  of  wreck  near  Racine,  Wis i,367;  iv,2681 

Water  levels i>497;  Vii,4251 

Michigan,  Lake,  and  Sturgeon  Bay  Ship  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance  of i,  358 ;  iv,  2614 

Improvement  of i,  357 ;  I  v,  2606 

Operating  and  care  of 1, 358;  iv,2612 

Middle  Ground,  Plymouth  Harbor,  Mass.     See  Plymouth  Harbor. 

Middle  Ground,  Salem  Harbor,  Mass.     See  Salem  Harbor. 

Middletown,  Conn.,  construction  of  bridge  acroes  Connecticut  River  between 

Portland  and i,480 

Middletown  and  Portland  Bridge  Company,  bridge  of i,  480 

Milan,  111.,  operating  and  care  of  canal  around  Lower  Rapids  of  Rock  River 

at 1,375;  iv,2770 

Mile  Rocks,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.,  i,  430;  v,  3252 

Milford  Harbor,  Conn.,  establishment  of  harbor  lines  at i,  21, 471, 893 

Milford  Haven,  Va.,  survey  of  bar  at  northwest  entrance  of,  from  Piankatank 

River 1,167;  ii,  1267 

Military  and  other  maps i,497 

Military  departments,  reconnaissances,  surveys,  and  explorations  in i,  497 

Milton  (barge),  removal  of  wreck  of i,  120, 998 

Milton  Harbor,  N.  Y,,  examination  of,  at  Milton  Point i,  94, 867 

Milton  Point,  N.  Y.,  examination  of  Milton  Harbor  at i,  94, 867 

Milwaukee  Bay,  Wis.,  improvement  of  harbor  of  refuge i,  363 ;  iv,  2637 

Milwaukee  Harbor,  Wis. : 

Establishment  of  harbor  lines  in  Milwaukee  River 1, 21, 472 

Improvement  of i,363;  iv,2640 

Improvement  of  harbor  of  refuge  at  Milwaukee  Bay i,  363 ;  iv,  2637 

Water  levels i,497;  vii,4251 

Milwaukee  River,  Wis. : 

Establishment  of  harbor  lines  at  Milwaukee i,  21, 472 ;  rv,  2686 

Improvement  of  Milwaukee  Harbor 1,363;  iv,26n) 

Milwaukee  ( South),  W'is.,  survey  of  harbor  at .* i,  364 ;  i v,  264 1 

Mines,  snbmarine i,  5, 6 

Min|2^o  Creek,  S.C.,  improvement  of i,  194;  ii,  1405 

Mining  casemates i,  5 

Minnesota  River,  Minn. : 

Examination  of,  for  bank  protection  at  Belle  Plaine  and  Mankato .  i,  300 ;  in,  2206 

Improvement  of i,  298 ;  ill,  2104 

Reservoirs  at  Big  Stone  Lake,  examination  for i,  300;  iii,  2208 

Mint  (schooner),  removal  of  wreck  of i,  150;ti[,  1146 

Mishaum  Point,  Mass.,  removal  of  wreck  near i,  70,713 

Mispillion  River,  Del.,  improvement  of i,  138;  ii,  1120 

Missisquoi  River,  Vt.,  examination  of 'i i,  429 ;  v,  3243 

Mississippi  River: 

Baton  Rouge  Harbor,  La.,  examination  of i,  261 ;  in,  1793 

Bayou  Sara,  La.,  examination  at in,  1795 

Big  Stone  Lake,  Minn.,  examination  for  reservoirs i,  300 ;  in,  2208 

Davenport,  Iowa,  construction  of  bridge  between  Rock  Island,  111.,  and. ..  1, 474 
Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of .  i,  292;  in,  2152 

Flint  Creek  to  Iowa  River,  survey  of  west  bank  from i,  293 ;  in,  2168 

Gauging,  and  tributaries i,  278 ;  in,  1955 

Gauging,  at  or  near  St.  Paul,  Minn i,  299;  in,  2702 

Hastings,  Minn.,  construction  of  bridge  at i,  474 

La  Crosse  Harbor,  Wis.,  examination  of i,  293;  ni,2162 
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Mississippi  River— Continued. 

Minneapolis  to  Missouri  River,  improvement  from i,  291 ;   m,  2 1 '  I 

Minneapolis  to  St.  Paul,  construction  of  Look  and  Dam  No.  2. ..  i,  292  ;   ui,  21' \ 

Ohio  River,  improvement,  surveys,  etc.,  below i,  469  ;   vc,  SCl] 

Ohio  River  to  Missouri  River,  improvement  from i,  288 ;  ii j,  2^i' 

Plaquemine,  Bayou,  La.,  bank  protection  at  mouth  of i,  249  ;   iii,  17"  1 

Quincy  to  Warsaw,  111.,  survey  of  east  bank  from i,  293  ;  iii,  i? :  • . ! 

Quincy  Ba3%  111.,  examination  of i,  293;  iii,  1?1'  I 

Quincy  Bay,  111.,  improvement  of i,  291 ;  iii,  21     < 

Reservoirsat  Big  ^^tone  Lake,  Minn.,  examination  for i,  300;  iix,  L'J*'^ 

Reservoirs  at  headwaters,  construction  of i,  294  ;  m,  1>17- 

Reservoirs  at  headwaters,  operating  and  care  of i,  295  ;  in,  'JlT'J 

Reservoirs  at  headwaters,  surveys  for m,  irm  •> 

Rock  Island,  III.,  construction  of  bridge  between  Davenport, 

Iowa,  and i,  47? 

St.  Anthonys  Falls,  Minn.,  improvement  above i,  294 ;  ii  r,  L*l  7 1 

St.  Louis,  Mo..  inii>rovement  at i,  289 ;  in ,  lii  ^> : 

Snag  boats  and  dredge  boats  (m  upper  river,  operation  of i,  291 ;  in,  Ih  ^•^. 

Snags  and  wrecks,  removal  of i,  287;  in.  :>i>4:i 

South  Pass,  inspection  of  improvement  of i,  21, 244 ;  iii,  17  J' 

SouthSt.  Paul,  Minn.,  construction  of  bridge  at .* i,  474 

Superior,  Lake,  to,  survey  for  caual  from I,  353 ;  iv,  2.%s7 

S  u  r  v  e  V  o  f 1, 469 ;  v  i .  3t ;  1 7 

Vicksburg  Harbor,  Miss.,  improvement  of Ij274;  in,  1933 

Mississippi  Kiver  Commission: 

Annual  report  of i,469;  vi,  3«517 

,   List  of  appendixes \^,  3t>47 

List  of  plates vi.  3618 

Mississippi  Sound,  Ala.  and  MisK. : 

Examination  of  bar  in  Horn  Island  Pass,  Miss i»244;  ii,  1714 

Survey  of  channel  between  Mobile  Bay  and 1, 244 ;  u,  17 IfJ 

Missouri  River : 

Jefferson  City,  Mo.,  construction  of  bridge  at i.  471; 

Lexington,  Mo.,  construction  of  bridge  at i.  47.-1 

Sioux  City,  Iowa,  examination  of  Nebraska  side  of,  opposite i,  304 ;  in,  2Jii » 

Sioux  City,  Iowa,  improvement,  surveys,  etc.,  below i,  469 ;  vii,  3j»57 

Sioux  City,  Iowa,  to  Stnbbs  Ferry,  Mont.,  improvement  from i,301 ;  in,  2lM3 

Sioux  City,  Iowa,  removing  suags  above 1, 303 ;  in.  :i2:^>J 

Missouri,  Department  of" the,  report  of  engineer  officer i,  497 ;  vii,  4l!.\i 

Missouri  River  Commission 1,469;  vii,  3t07 

Mobile,  Ala. : 

Defense  of I,  5,  6,  11,  12 

Improvement  of  harbor  of 1,235;  11,  16?^3 

Mobile  Bay,  Ala. : 

Improvement  of  Mobile  Harbor i,235;  11, 168;^ 

Survey  of  channel  between  Mississippi  Sound  and i,  244 ;  it,  l7i<> 

Mobile  River,  Ala. : 

Improvement  of  Mobile  Harbor 1^235;  n,  1(583 

Removal  of  wreck  in 1*^43;  11, 1712 

Mokelumne  River,  Cal.,  improvement  of i,  437 ;  v,  A5«7 

Monomoy,  Mass.,  removal  of  wrecks  near i,  70, 71, 716, 719, 720, 7J6 

Monongahela  Navigation  Company,  purchase  of  locks  and  dams  on  Mononga- 
hela  River,  belonging  to i,'S2'* 

Monon^ahela  River,  W.  Va.  and  Pa. : 

Bridge  at  Pittsburg,  construction  of, (Glen wood  Highway  Bridge  Company)   i,  474 

Bridge  at  South  Tenth  street,  Pittsburg,  reconstruction  of, * ,    1, 477 

Bridge  between  Pittsburg  and  Homestead,  construction  of. i.  47s 

Harbor  lines  at  Pittsburg,  establishment  of i,  21, 471 ;  iii,  242* t 

Improvement  of. 1,323;  111,2:1**15 

Lock  and  Dam  No.  6,  purchase  of i,  325 ;  in,  2l()4 

Lock  and  Dam  No.  7,  purchase  of i,  324 ;  in,  24«C> 

Locks  and  Dams  Nos.  8  and  9,  operating  and  care  of 1, 324 ;  iii,  24Cii) 

Locks  and  dams  of  Monongahela  Navigation  Company,  purchase  of 1.32^ 

M(»nroe,  Fort,  Va. ,  sewerage  system  and  water  supply  at 1, 9, 511 

Monroe  Harbor,  Mich. : 

Improvement  of it  408;  v,9071 

Water  levels ij497;  vii,4251 

Monroe,  Loring  (caual  boat),  removal  of  wreck  of i,  150;  iij  1146 

Moosabec  Bar,  Me.,  improvement  of I,^S41 

Mormon  Channel  (slough),  Cal.,  construction  of  bridge  across,  at  Stockton...  1,4715 

Morris  Ferry,  Ark.,  construction  of  bridge  across  Little  River  near^^^ -..  1,475 
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Morrisoiit  Ellen  (schooner),  removal  of  wreck  of i,  70;  716 

Morristown,  N.  Y.,  coustructioD  of  bridge  across  St.  Lawrence  River  at i,  476 

Mortar  batteries 1,5,12,519 

Mortar  emplacements 1,5, 12 

Mount  Desert,  Me.,  construction  of  breakwater  firom  Porcupine  Island  to..  1, 25, 5U 

Mount  Hope  Bay,  Mass.,  examination  of i,  71, 727 

Mount  Pleasant  shore,  Charleston  Harbor,  S.  C,  improvement  of i,  196;  u,  1421 

Mount  Vernon  (schooner),  removal  of  wreck  of i,  132 ;  u,  1078 

Mud  Lake,  La.,  improvement  of i,  254 ;  iii,  1768 

Mud  River,  S.  C.,  survey^  for  waterway  via i,  207 ;  ii,  1521 

Murderkill  River,  Del.,  improvement  of i,  137 ;  ii,  1118 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of.,  i,  313;  iii,2305 

Muscogee,  Fla.,  construction  of  bridge  across  Perdido  River  near i,  474 

Muskegon  Harbor,  Mich.,  improvement  of 1, 382 ;  iv,  2799 

Muskingum  County,  Ohio,  alteration  of  bridge  of,  across  Muskingum  River  at 

Taylorsville 1,321,482 

Muskingum  River,  Ohio : 

Bridge  at  Marietta,  alteration  of i,  320, 481 

Bridge  at  Taylorsville,  alteration  of : 1, 321, 482 

Ice  harbor  at  mouth  of,  construction  of 1, 320;  iii,  2368 

Improvement  of i,321;  iii,2370 

Locks  aud  dams  on,  operating  and  care  of i,  322 ;  in,  2371 

Survey  of,  from  Zanesville  to  Dresden 1, 323 ;  in,  2390 

Mystic  River,  Conn.,  improvement  of i,  73, 758 

Mystic  River,  Mass. : 

Bridge  (temporary)  between  Boston  and  Chelsea,  construction  of. i,  478 

Chelsea  Bridge  at  Boston,  reconstruction  of i,  478 

Improvement  of - i,  46, 618 

N. 

Nandua  Creek,  Va.,  survey  of 1,170,177;  ii,  1302 

Kansemond  River,  Va. : 

Improvement  of i,  170 ;  ii,  1280 

Survey  of  Nandua  Creek 1,170,177;  ii,  1302 

Nanticoke  River,  Del.,  survey  of i,  151;  ii,  1165 

Nantucket  Harbor,  Mass. : 

Improvement  of  harbor  of  refuge 1, 56, 658 

Removal  of  wreck  in i,  70, 704, 715 

Nantucket  Sound,  Mass.,  removal  of  wrecks  in i,  69,  70, 71, 710,  724 

Napa  River,  Cal. ; 

Examination  of,  between  North  and  South  Vallejo i,  436 ;  v,  3285 

Improvement  of. •. i,  431 ;  v,  3263 

Narragansett  Bay,  R.  I. : 

Defense  of 1,5,6,7,13,14,503 

Improvement  of i,  62, 679 

Narraguagus  River,  Me.,  improvement  of i,  24, 54:J 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of I,  428 ;  v,  3241 

Narrows,  The,  Bogue  Phalia,  Miss.,  examination  at i,  280 ;  in,  1988 

Natalbany  Rivt^r,  La. : 

Examination  of i,260;  in.  1786 

Improvement  of 1,246;  in,  1744 

Naushon  Island,  Mass. : 

Removal  of  wreck  in  Buzzards  Bay  near i,  69, 707 

Removal  of  wreck  in  Tarpaulin  Cove  Harbor i,  70, 714 

Survey  of  Tarpaulin  Cove i,  73 

Navigable  rivers  of  the  United  States,  tonnage  map  of i,  497 

Navigable  waters,  bridges  across: 

Alteration  of 1, 21, 450,482 

Construction  of i,  21, 473 

Examination  of  bills  to  authorize  construction  of i,  21 

Examination  of  plans  and  locations  of  proposed i,  21, 473, 476 

Obstructing  navigation,  action  upon 1, 21,  482 

Navigation,  action  upon  bridges  obstructing i,  21, 482 

Neches  River,  Tex.,  improvement  of i,  259 ;  ni^  1781 

Nehalem  Bay,  Oreg.,  improvement  of  entrance  to i,  44« ;  v,  3386 

Nestucca  River,  Oreg.,  survey  of,  from  Woods  to  the  ocean i,  459 ;  v,  3509 

Neuse  River,  N.  C. : 

Bridge  across,  construction  of i,  477 

Improvement  of i,  181 ;  ii,  1319 

Improvement  of  waterway  between  Beaufort  Harbor  and i,  182 ;  ii,  1321 
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New  Bedford  Harbor,  Mass.,  improvement  of i,  59,  669 

New  Castle,  Del.,  improvement  of  ice  harbor  at i,  135;    ii,  1113 

New  Haven,  Conn.,  bridge  of  city  of,  obstructing  Quinnipiac  River i,  483 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters  in I,  78,  783 

Establishment  of  harbor  lines 1,21,4:71,882 

Examination  of  West  River  from  steam  railroad  crossing  to  main  channel 

in I,  93,&53 

Improvement  of I,  78,  777 

Removal  of  wreck  in I,  HS,  851 

New  Haven,  111.,  construction  of  bridge  across  Little  Wabash  River  at .    i,  477 

New  Jersey,  improvement  of  channel  between  Stateu  Island  and I,  llO,  970 

New  Orleans,  La.,  defense  of I,  5,  11,  12 

New  River,  N.  C. : 

Improvement  of i^IBi;  ii,  1328 

Improvement  of  waterway  between  Beaufort  Harbor  and i,  183 ;  ii,  1325 

Improvement  of  waterway  between  S wansboro  and i,  184 ;  ii,  1327 

New  River,  Va.  and  W.  Va.,  improvement  of 1, 335 ;  m,  2465 

New  Roohelle  Harbor,  N.  Y.,  examination  of I,  94,  868 

New  York,  N.  Y*.,  construction  of  bridge  across  Harlem  River  at  First  avenue, 

by  city  of ^477 

New  York  Harbor,  N.  Y. : 

Arthur  Kill,  improvement  of 1, 109,  969 

Bay  Ridge  Channel,  improvement  of 1, 103,  943 

Bed loes  Island,  sea  wall  at *. 1,15 

Buttermilk  Channel,  improvement  of * i,  102, 940 

Channel  between  tStaten  Island  and  New  Jersey,  improvement  of i,  110, 970 

Davids  Island,  sea  wall  at i,  15 

Defense  of.... 1,5,6,7,12,14,504,519 

KaBt  Ri  ver  and  Hell  Gate,  improvement  of i,  100, 930 

Ku8t  River  near  Rikers  Island,  modiiication  of  harbor  lines i,  21,471, 1017 

Gowanus  Bay,  improvement  of i,  103,943 

Go  wan  us  Creek  Channel,  improvement  of i,  103, 943 

(iravesend  Bay,  examination  of i,  121, 1005 

Harbor  lines  in  East  Rivernear  Rikers  Island,  modiiication  of i,  21, 471,  1017 

Harlem  River,  improvement  of 1, 98,  917 

Improvement  of i,  1(6, 950 

Red  Hook  Channel,  improvement  of i,  103,  943 

Sandy  Hook,  sea  wall  and  embankment  at i,  14 

►Schuyler,  Fort,  sea  wall  at i,  15 

Spuyten  Duyvil  Creek,  improvement  of i,98,  917 

Supervision  of 1,468;  v,  3609 

Wadsworth,  Fort,  acquisition  of  site  for  fortifications  at i,  14, 504 

Wrecks,  removal  of 1, 120, 998 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of 1, 478 

Nowbern,    N.    C,    improvement    of  waterway    between    Beaufort    Harbor 

and l: 1,182;  ii,132I 

Newburyport  Harbor,  Mass. : 

Improvement  of 1,39,598 

Removal  of  wreck  near 1,53,642 

Newport  and  Cincinnati  Bridge  Company,  bridge  of 1, 475 

Newport,  Ky.,  reconstruction  of  bridge  across  Ohio  River  between  Cincinnati, 

Ohio,  and 1, 475 

Newport  Harbor,  R.  I.,  improvement  of 1, 64, 683 

Newport  River,  N.  C,  improvement  of  waterway  via i,  182;  u,  1321 

Newtown  Creek,  N.  Y\ : 

Bridge  between  Long  Island  City  and  Brooklyn,  alteration  of J,  481 

Bridge  (temporary)  between  Long  Island  City  and  Brooklyn,  construc- 
tion of 1,481 

Examination  of  West  Branch  of i,  121, 1006 

Improvement  of 1,102,9^ 

Niag{».ra  River,  N.  Y. : 

Establishment  of  harbor  lines  in  vicinity  of  Ferry  street,  Buffalo.  1, 21,472;  v,  3180 

Improvement  of  Buffalo  Harbor ! .' i,  414 ;  V,  3146 

Improvement  of,  from  Tonawanda  to  Port  Day  (Niagara  Falls).. .  i,  416;  v,  3166 

Improvement  of  Tonawanda  Harbor  and i,  415 ;  v,  3162 

Nomini  Creek,  Va.,  improvement  of 1 1>I6I;  11,1228 

Nondisappearing  gun  carnages 1,5 
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Nooksack  River,  Wash. : 

Iiuprovementof i,466;  v,3442 

Survey  of i,459;  v,3511 

Noonday  BockS;  San  Fraucisco  Harbor  yCal.,exammat  ion  for  removal  of.  i,  430;  v,  3254 

Norfolk  and  Carolina  Railroad  Company,  bridge  of i,  477 

Norfolk  County,  Va.,  construction  of  bridge  across  Scotts  Creek  in i,  477 

Norfolk  Harbor,  Va. : 

Improvement  of,  and  its  approaches i,  168 ;  ii,  1275 

Improvement  of  approach   to,  between  Lambert  Point  and   Fort  Nor- 
folk   1,169;  11,1279 

Waterway  between  Albemarle  Sound,  N.  C,  and,  improvement  of.  i,  173 ;  ii,  1286 

Norfolk,  Va.,  improvement  of  approach  to  United  States  navy-yard  at  i,  169;  ii,  1279 

North  Bay,  Puget  Sound,  Wash.,  examination  for  waterway  between  Hoods 
Cajialand i,457;  v,3466 

North  Carolina,  survey  of  waterways  connecting  Dismal  Swamp  Canal,  Va., 
with  sounds  of i,  177;  ii,1296 

North  East  (Cape  Fear)  River,  N.  C. : 

Improvement  of i,  185;  ii,  1330 

Survey  of,  from  old  county  ferry  to  Juniper  Swamp  or  Creek i,  192;  ii,  1389 

North  Landing  River,  Va.  and  N.  C,  improvement  of i,  174 ;  ii,  1289 

North    River,  N.  C,  examination  of  route  from  Beaufort  Harbor  to  mouth 
of 1,192;  11,1380 

North  River,  Wash. : 

See  also  Willapa  River  and  Harbor. 

Examination  of,  from  the  mouth  upward  25  miles 1,458;  v,  3485 

North   Vallejo,  Cal.,  examination    of   Napa  River    between   South    Vallejo 
and 1,436;  v,3285 

Northern  and  Northwestern  Lakes : 

Charts,  correcting,  printing,  and  issuing  of i,  493, 494, 496 ;  vii,  4159 

Estimates i,  495, 497 

Improvement  of  channels  in  connecting  waters  of i,  397 ;  iv,  2859 

Surveys i,492;  vii,4159 

Water  levels i,497;  vii, 4162, 42.51 

Northport,  Ala.,  bridge  obstructing  Warrior  River  between  Tuscaloosa  and  ..   i,  483 

Norwalk  Harbor,  Conn.: 

Bridge  at  South  Norwalk,  construction  of i,  478 

Improvement  of 1, 83, 804 

Snrvey  of .- i,  95 

Norwalk  River,  Conn.    See  Norwalk  Harbor. 

Norwalk  (South),  Conn.: 

Bridge  across  Norwalk  River  at,  construction  of i,  478 

Improvement  of  Norwalk  Harbor i,  83, 804 

Survey  of  Norwalk  Harbor i,  95 

Noxubee  River,  Miss. : 

Examination  of,  from  Macon  to  Hashnqua  Creek i,  244 ;  ii,  1715 

Improvement  of i,239;  n,  1699 

O. 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of i,  418 ;  v,  3172 

Oakland  Harl>or,  Cal.,  improvement  of i, 429;  v, 3247 

Obion  River,  Tenn. : 

Improvement  of i,  305 ;  iii,  2245 

Survey  of,  from  Forked  Deer  River  to  Mississippi  River 1, 310;  ill,  2265 

Obstructions  to  navigation,  action  upon  bridges  constituting 1, 21, 482 

Occoquan  Creek,  Va.,  improvement  of i,  159 ;  ii,  1219 

<  'ccupancy  of  structures  boilt  by  tbe  United  States i.  21, 483 ;  vii,  4077 

Ocean  Causeway  Company,  bridge  of i,  479 

Ocean  Eagle  (schooner),  removal  of  wreck  of 1, 53, 642 

Ocklawaha  River,  Fla.,  improvement  of 1, 211 ;  n,  1357 

Ocmulgee  River,  Ga.,  improvement  of i.  204 ;  ii,  1485 

Oconee  River,  Ga.,  improvement  of i,  203 ;  ii,  1481 

Oconto  Harbor,  Wis. : 

Examination  of i,368;  iv.2681 

Improvement  of i,  355 ;  i v,  2600 

Ocracoke  Inlet,  N.  C,  improvement  of i,  178;  ii,  1306 

Office  of  the  Chief  of  Engineers i,499 

Officers  of  the  Corps  of  Engineers.     See  Corps  of  Engineers. 

Ogdensburg  Harbor,  N.  Y.,  improvement  of i,  425 ;  v,  3229 
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Ohio  Canal,  8arv6y  of i,  22 

Ohio  Klver: 

Bridge  between  Cincinnati,  Ohio,  and  Kewport<,  Ky .,  reconstruction  of i,  475 

Canal  routee  between  Lake  Erie  and,  survey  of 1, 22 

Dam  below  Beaver  River,  Pa.,  couAlruction  of 1, 320;  ill,  2363 

Dam  No.  2,  survey  for  location  of 1,320 

Dams  Nos.  3, 4,  and  5,  survey  for  location  of i,  323 

Davis  Island  Dam,  Pa.,  operating  and  care  of 1, 320 ;  jii,  2359 

Elizabethtown  Harbor,  111.,  survey  of i,  323 

Evansville  Harbor,  Ind.,  survey  of ". i,  323;  iii,2388 

Falls  of,  at  Louisville,  Ky.,  improvement  of i,  328 ;  iii,  2427 

Falls  of,  Indiana  Chnte,  improvement  of 1, 329 ;  in,  2431 

Harbor  lines  between  Pittsburg  and  Davis  Island  Dam,  Pa.,  establish- 
ment of 1,21,471;  111,2420 

Improvement  of i,316;  iii,2322 

Indiana  Chute,  improvement  of i,  329 ;  iii,  2431 

Ironton,  Ohio,  examination  at i,  322 ;  ill,  2385 

Louisville  and  Portland  Canal,  Ky .,  operating  and  care  of i,  330 ;  iii, 2434 

Snag  boat  on,  operating 1, 319;  in, 2355 

Wrecks  in,  removal  of i,  322 ;  iii,  2384 

Ohio,  State  of,  survey  of  waterways  iu,  for  canal  between  Lake  Erie  and  Ohio 

River 1,22 

Okanogan  River,  Wash.,  examination    of,   from  mouth  to  head  of  naviga- 
tion   1,457;  v,3475 

Olcott  Harbor,  K.  Y.,  improvement  of i,417;  v,3171 

Old  River  Branch  of  San  Joa^iniu  River,  Cal.,  survey  of i,  441 ;  v,  3338 

Olympia  Harbor,  Wash.,  improvement  of i,  453 ;  v,  3416 

Oneonta  (barge),  removal  of  wreck  of i,  71, 726 

Onset  Harbor,  Mass.,  examination  of i,  72, 737 

Ontario,  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Examination  of  channel  connecting  Irondequoit  Bay  with 1*424;  v,  3222 

Water  levels i,4U7;  vii,425l 

Ont onagon  Harbor,  Mich. ,  improvement  of i,  348 ;  iv,  2557 

Orange  Mills  Flats,  St.  Johns  River,  Fla.,  examination  at i,  221 ;  ii,  156.) 

Osage  River,  Mo.,  improvement  of i,  470 ;  vii,  3957, 3966, 3996, 404.5 

Oswego  Harbor,  N.  Y. : 

Improvement  of i,  421 ;  v,  3204 

Water  levels 1,497;  vii,4251 

Otter  Creek,  Vt.,  improvement  of 1,427;  v,3239 

Ouachita  River,  Ark.  and  La.,  improvement  of i,  269;  m,  1887 

P. 

Palatka,  Fla. : 

Examination  of  St.  .Johns  River  at  Orange  Mills  Flats  near 1,221;  ii,  1560 

Reconstruction  of  bridge  ncrohs  St.  Johns  River  at 1,477 

Palm  Beach,  Fla. ,  construotion  of  bridge  across  Lake  Worth  at i,  479 

Pamlico  River,  N.  C,  improvement  of i»179;  li,  1312 

PamunkeyRiver,  Va.,  improvement  of i,  166;  ii,  1249 

Paragould  Southeastern  Railroad  Company,  bridge  of i.  481 

Parkers  Head  Harbor  and  Channel,  Me.,  examination  of i,  38, 581 

Parkers  River,  Mass.,  removal  of  wreck  in  Nantucket  Sound  near i,  69, 704 

Pnscagoula  River,  Miss.,  improvement  of i,  239 ;  ii,  1700 

Pasquotank  River,  N.  C,  improvement  of i,  175;  ii,  1293 

Pass  Aux  Herons,  Ala.,  survey  for  channel  through i,  244 ;  ii,  1716 

Passage  Key  Channel,  Tampa  Bay,  Fla.,  removal  of  wreck  in i,  221 ;  ii,  1560 

Passaic  River,  N.  J. : 

Improvement  of I,  111,  973 

Improvement  of,  above  Newark 1 i,  111,  975 

Improvement  of,  below  Newark I,  111,  973 

Patapsco  River,  Md. : 

Improvement  of  and  channels  to  Baltimore 1, 152;  ii,  1175 

Improvement  of  channel  to  Curtis  Bay 1,154;  ii,  1181 

Survey  of  Baltimore  Harbor ' i,  157;  ii,1201 

Patchogue  River,  N.Y.,  improvement  of 1,91,844 

Pawcatuck  River,  R.  I.  and  Conn. : 

Improvement  of i,  67, 696 

Survey  of,  from  Westerly  to  Stonington i,73 

Pawtucket  River,  R.  I. : 

Bridge  at  Providence,  reconstruction  of 1,478 

Improvement  of 1,61,676 

Removal  of  wreck  in f^^r^^-  l702 
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Pearl  River,  Miss.,  improyement  of: 

Below  Jackson 1,241;  n,1706 

Between  Carthage  and  Jackson 1, 242 ;  ii,  1708 

Between  Edinbiirg  and  Carthage i,  242 ;  ii,  1710 

Pease  Creek,  Fla.,  improvement  of i,216;  ii,  1551 

Peekskill  Harbor,  N.  Y.,  examination  of i,  120,999 

Pend  d'Oreille  River,  Mont.,  examination  of  (Flathead  River),  from  Flathead 

Lake  to  Jocko  Station i,468;  v,3480 

Pennsylvania  and  New  Jersey  Railroad  Company,  bridge  of i,  474 

Pennsylvania  Railroad  Company,  bridge  of i,47o 

Penobscot  River,  Me.,  improvement  of i,  26. 548 

Pensacola,  Fla. : 

Defense  of 1,5,6,11,12 

Improvement  of  harbor  at i,  229 ;  ii,  1629 

Pensaukee  Harbor,  Wis.,  improvement  of i,  356 ;  i  v,  2602 

Pentwater  Harbor,  Mich.,  improvement  of 1, 383 ;  iv,  2804 

Perdido  River,  Fla!  and  Ala.,  construction  of  bridge  across,  near  Holman  Ferry,  i,  474 

Petalnma  Creek,  Cal.,  improvement  of i,  438;  v,  3308 

Petit  Jean  River,  Ark.,  improvement  of i,  282 ;  iii,  2015 

Petoskey  Harbor,  Mich.,  improvement  of i, 388;  iv,2818 

Phalia,  Bogne,  La. : 

Examination  of i,260;  ill,  1784 

Improvement  of i,  245 ;  iii,  1742 

Phalia,  Bo^ne,  Miss.,  examination  of i,  280;  ui,  1988 

Philadelphia,  Pa. : 

Bridge  across  Delaware  River,  constmction  of i,  474 

Bridge  across  Frankford  Creek,  reconstruction  of,  by  city . .  -^ i,  477 

Defense  of 1,5,6,8,12,507 

Improvement  of  Frankford  Creek i,  131 ;  ii,  1075 

Improvement  of  harbor  at . .  * i,  124 ;  ii,  1032 

Phillissi  Island,  Ohio  River,  removal  of  wrecks  at i,  322 ;  iii,  2384 

Piankatank  River,  Va.,  survey  of  bar  at  northwest  entrance  of  Milford  Haven 

from 1,167;  ii,  1267 

Piers  built  by  the  United  States,  occupancy  or  injury  of i,  21, 483 ;  vii,  4077 

Pigeon  bayous.  La.,  improvement  of i,  249 ;  Hi,  1754 

Pine  River,  Mich.,  survey  of,  at  St.  Clair  City i,  397 

Pittsburg,  Pa.: 

Bridge  across  Monongahela  River  at,  construction  of  (Glenwood  Highway 

Bridge  Company) i,  474 

Bridge  across  Monongahela  River  at  South  Tenth  street,  reconstruction  of.  i,  477 
Bridge  across  Monongahela  River  between  Homestead  and,  construction 

of 1,473 

Davis  Island  Dam,  Ohio  River  near,  operating  and  care  of i,  320;  iii,  2359 

Harbor  lines  at,  establishment  of i,  21, 471 ;  ui,  2420 

Herr  Island  Dam,  Allegheny  River  near,  construction  of i,  326 ;  iii,  2410 

Plaquemine,  Bay  on,  La. : 

Improvement  of i,249;  in,  1754 

Prevention  of  caving  at  mouth  of 1, 249;  in,  1757 

Platforms,  gun  and  mortar i,5, 12 

Plattebnrg  Harbor,  N.  Y.,  improvement  of i,  426 ;  v,  3235 

Plymouth  Harbor,  Mass. : 

Examination  of 1, 54, 645 

Improvement  of 1,51,635 

Poconioke  River,  Md. : 

Examination  for  cftnal  from  Indian  River,  Del i,  151 ;  ii,  1154 

Survey  for  connecting  Sinepuxent  Bay  with,  above  Snow  Hill i,  151;  ii,  1167 

Survey  of,  between  Snow  Hill  and  Shad  Landing i,  151 ;  ii,  1167 

Point  Judith,  R.L: 

Improvement  of  harbor  of  refuge  at 1, 65, 686 

Removal  of  wreck  off 1,71,723 

Point  Judith  Pond,  R.  I.,  improvement  of  entrance  to i,  66, 688 

Point  of  Rooks,  Mass.,  examination  of  Manchester  Harbor  at  and  below. . .  i,  53, 643 
Point  San  Pablo,  San  Francisco  Bay,  Cal.,  examination  for  removal  of  The 

Brothers  (rocks)  near 1,431;  v,3260 

Pollock  Rip,  Mass.,  removal  of  wrecks  in  and  near.,  i, 69, 70, 71, 705, 709, 719, 720, 726 
Ponchatoula  River,  La. : 

Examin ation  of i,  260 ;  1 1 1, 1786 

Improvement  of 1 i,  246 ;  in,  1744 

Porcupine  Island,  Me.,  construction  of  breakwater  from  Mount  Desert  to. .  1,25,544 
Port  Bolivar,  Galveston    and  Virginia  Point  Terminal   Railroad  Company, 
bridge  of 1,478 
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Port  Cheater  Harbor,  N.  Y. : 

Examination  of 1,94,865 

Improvement  of i,  86,  818 

Port  Clinton  Harbor,  Ohio,  improvement  of i,404;  v,  3081 

Port  Deposit,  Md.,  survey  pf  Susquehanna  River  from  below  Havre  de  Grace  to 

above i,152;  ii,  1169 

Port  Huron,  Mich.,  improvement  of  Black  River  at i,  392 ;  iv,  2834 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of. i,^,  831 

Port  Orford,  Oreg.,  survey  at i,458;  v,  3491 

Port  Tobacco  River,  Md.,  examination  of  Chapel  Point  Harbor i,  166;  u,  1252 

Port  Washington  Harbor,  Wis.,  improvement  of i,  362 ;  i v,  2634 

Portage  Lake  and  Lake  Superior  snip  canals,  Mich. : 

Improvement  of i,349;  iv,  2561 

Operating  and  care  of i,  350;  iv,  2562 

Portage  Lake,  Honghton  County,  Mich.,  waterway  from  Keweenaw  Bay  to 
Lake  Superior,  via : 

Improvement  of 1,349;  iv,  2561 

Operating  and  care  of i,  350;  iv,  2562 

Portage   Lake,  Manistee  County,  Mich.,  improvement  of  harbor  of  refuge 

at 1,386;  iv,2811 

Portage  River,  Mich.,  waterway  from  Keweenaw  Bay  to  Lake  Superior,  via: 

Improvement  of i,  349;  iv,  2561 

Operating  and  care  of i,  350 ;  i  v,  2562 

Portland,  Conn.,  construction  of  bridge  across  Connecticut  River  between 

Middletown  and i,  480 

Portland,  Me. : 

Bridge  of  city iof,  obstructing  entrance  to  Back  Cove i,  482 

Defense  of 1,5,6,12,13,503 

Improvement  of  channel  in  Back  Cove i,  33, 566 

Improvement  of  harbor  at i,  32, 563 

Potomac  River : 

Aqueduct  Bridge  across,  at  Washington,  D.  C,  repair  of i,  484 ;  vii,  4085 

Chapel  Point  Harbor,  Md. ,  examination  of i,  166 :  ii,  1252 

Eastern  Branch  of  (Anacostia  River),  improvement  of i,  159;  if,  1217 

Great  Falls,  erection  of  iishways  at 1, 489 ;  vu,  4114 

Great  Falls,  raising  height  of  dam  at i,487;  vii,4112 

Long  Bridge  at  Washington i,  158;  ii,1212 

Washington,  D.  C,  improvement  at 1, 157 ;  ii,  1208 

Powder  Hole  Harbor,  Mass.,  removal  of  wreck  in 1, 70, 716 

Powow  River,  Mass.,  improvement  of i,  41, 602 

Pratt,  Jvlia  E.  (schooner),  removal  of  wreck  of i,  70, 715 

Presqu'  He  Harbor,  Mich. ,  removal  of  wreck  in i,  395 :  iv,  2840 

Presque  Isle  Peninsula,  Erie  Harbor,  Pa. ,  preservation  of l»  413 ;  v,  3142 

Providence,  R.  I.,  reconstruction  of  bridge  across  Seekonk  River  by  city  of.,     i,  478 
Providence  River,  R.  I.  * 

Improvement  of 1,62,679 

Removal  of  Green  Jacket  Shoal 1,63,682 

Provincetown  Harbor,  Mass.,  improvement  of i,  52,  639 

Public  buildings  and  grounds,  District  of  Columbia,  improvement  and  care 

of 1,491;  VII,  4129 

Public  works  of  the  United  States,  occupancy  or  injury  of 1,21,483;  vii,  4077 

Paget  Sound,  Wash. : 

Defense  of i,  5 

Harbor  lines  at  Seattle  and  Ballard,  establishment  of i,  21, 473 ;  v,  3543 

Improvement  of,  and  tributaries 1, 456;  v,  3442 

Waterway  between  Hoods  Canal  and  North  Bay,  examination  for.  i,  457;  v,  3466 

Waterwav  connecting  lakes  Union  and  Washington  with,  improvement  of .  i,  453 

Pultneyville  Harbor,  N .  Y.,  improvement  of i,  419 ;  v,  3188 

Q. 

Quantico  Creek,  Va.,  examination  of i,  166;  u,  1254 

Queen  of  the  West  (steamer),  removal  o  f  wreck  of. i,  259 ;  ill,  1782 

Queens  County,  N.  Y. : 

Alteration  of  bridge  of,  across  Newtown  Creek,  between  Long  Island  City 

and  Brooklyn i.  481 

Construction  of  temporary  bridge  across  Newtown  Creek,  between  Long 

Island  City  and  Brooklyn,  by 1,481 

QuiUay ute  Harbor  and  River,  Wash. ,  examination  of. i,  457 ;  v,  3452 
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Quincy  Bay, 111.: 

Examination  of i,293;  iii,2159 

Improvement  of i,  291 ;  in,  2109 

Quinnipiac  Kiver,  Conn.,  bridge  obstructing,  at  New  Haven i,  483 

R. 
Racine,  Wis. : 

Improvement  of  harbor  at 1,864;  it,  2645 

Removal  of  wreck  near 1,367;  iv,2681 

Kabway  River,  N.  J. : 

Examination  for  locks  at  uiontli  of I^  121, 1009 

Improvement  of *-  -  i,  113, 980 

Ramshorn  Creek,  S«  C. : 

Removal  of  wreck  at  mouth  of 1, 207 ;  ii,  1519 

Survey  for  waterway  via i,  207 ;  ii,  1521 

Rancocas  River,  N.  J. : 

Bridge  acroas  Lumberton  Branch  at  Haineeport^  construction  of i,  479 

Examination  of i,132;  ii,1083 

Examination  of  Lumberton  Branch  of,  to  Lumberton i,  132 ;  ii,  1086 

Improvement  of i,  129 ;  ii,  1066 

Rappahannock  River,  Va.,  improvement  of i,  163 ;  i^  1234 

Raritan  Bay,  N.  J. : 

Improvement  of 1,106,959 

Survey  of,  between  South  Am  boy  and  Great  Beds  Light i,  121, 1014 

Raritan  River,  N.  J.,  improvement  of i,  114, 981 

Reconnaissances,  explorations,  and  surveys  in  military  departments i,  497 

Red  Hook  Channel^  New  York  Harbor,  N.  Y. ,  improvement  of i,  103, 943 

Red  Lake  River,  Mmn..  examination  of,  between  Thief  River  Falls  and 

Red  Lake i,301;  m,2211 

Red  River,  La.  and  Ark. : 

Improvement  of i,267;  in,  1848 

Improvement  of,  above  Fulton,  Ark i,268;  iii,  1881 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of i,  299;  in,  2197 

Redwood  Creek,  Cal.,  improvement  of i,432;  v,3265 

Rices  Poiot,  Minn. : 

Construction  of  bridge  across  St.  Louis  River  between  Connors  Point, Wis., 

and,  (Duluth  and  Superior  Bridge  Company) i,475 

Construction  of  temporary  street  railroad  bridge  across  St.  Louis  River 

between  Connors  Point,  Wis.,  aud i.  477 

Richmond,  Fredericksburg  and  Potomac  Railroad  Company,  bridge  of i,  479 

Rikers  Island,  East  River,  N.  Y.,  moditication  of  harbor  lines  near i,  21, 47^,  1017 

Rivers  and  harbors : 

Continuous  contracts 1,19 

Estimates  for  examinations,  surveys,  and  contingencies  of i,  468 

Estimates  for  improvement  of i,  19, 20 

Improvement  of i,  19 

Riverside,  Ark.,  examination  of  Cache  River  to 1, 286 ;  in,  2037 

Roaue  County,  Tenn.,  construction  of  bridge  across  Clinch  River  in i,  479 

Roanoke  River,  N.  C,  improvement  of i,  174 ;  ii,  1290 

Rock  Hall  Harbor,  Md.,sur\'ey  of i,15i;  n,  1162 

Rock  Island,  111.,  construction  of  bridge  across  Mississippi  River  between 

Davenport,  Iowa,  and i,  474 

Rock  River,  111.,  operating*  and  care  of  canal  around  Lower  Rapids  of,  at 

Milan i,375;  iv,2770 

Rockaway  (East)  Inlet,  N,  Y.,  construction  of  bridge  across  Far  Rockaway  Bay 

between  Shelter  Island  and  Hicks  Beach i,  479 

Rockland  Harbor,  Me. : 

Establishment  of  harbor  lines  at 1,21,471,595 

Improvement  of i,  29, 555 

Roudout  Harbor,  N.  Y.,  improvement  of i,  97, 913 

Rouge  River,  Mich. : 

Bridge  between  Springwells  and  Ecorse  townships,  Wayne  County,  con- 
struction of 1, 480 

Construction  of  turning  basin  in I,  395 ;  iv,  2840 

Improvement  of I,  394;  iv,  2839 

Rough  River,  Ky.,  improvement  of i,  338 ;  ni,  2481 

Rouse  Point,  Lake  Champlain,  N.  Y.,  construction  of  breakwater  at.,  i,  426;  v,  3232 

Bojfal  Arch  (schooner),  removal  of  wreck  of i»  70,  719 

Royals  River,  Me.,  examination  of i,  38,  579 

Rum  Point,  N.  J.,  examination  of  inside  of  Absecon  Inlet  to  unite  waters  be- 
tween Brigantine  Beach,  Absecon  Channel,  and .^,  133 ;  ii,  1094 

Rumsey,  Ky.,  reconstruction  of  Lock  No.  2,  Green  River,  atbigptizectbyUi^^^J  ^^^»  ^^^ 
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Sabine  Lake,  Tex.,  examination  of,  from  mouths  of  Sabine  aud  NecLes  riverH 
to  head  of  Sabine  Paw i,  260;  lu,  1790 

Babine  Pase,  Tex. : 

Examination  of i,  260;  m,  l7iM 

Improvement  of  harbor  at i,  257;  iii,  1774 

Sabine  Hiver,  Tex.,  improvement  of i,  258;  lii,  177^ 

Sacicette  Harbor,  N.  Y.,  improvement  of  harbor  at I,  42:i ;  v,  32- 1 

Saco  Kiver,  Me.,  improvement  of i.  34,  5dJ< 

Sacramento,  Cal. : 

Bridge  across  Sacramento  Kiver  at^  construction  of i,  470 

Examination  of  American  Kiver  to  prevent  sand  flowing  into  Sacramento 
Kiver  near i,440;  v,3335 

Sacramento  Kiver,  Cal. : 

Bridge  at  Sacrament<o,  constrnction  of 1,470 

Examination  ot  American  Kiver  to  prevent  sand  flowing  into,  near  Sacra- 
mento    i,4^<*;  V,  C33.^ 

Examination  of,  from  Steaml>oat  ('hannel  to  the  mouth 1, 44 1 

Examination  of  Steamboat  Channel i,  441 

Improvement  of i,  437 :  v,  3299 

Improvement     of,    and    tributaries    (by    California    Debris     Commis- 
sion)    i,*70;  VII.  4049 

Saginaw,  Mich.,  alteration  of  bridge  across  Saginaw  River  at i,  480 

Saginaw  River,  Mich. : 

Bridge  at  Saginaw,  alteration  of i,480 

Improvement  of 1 i,390;  iv,2828 

St.  Anthonys  Falls,  Minn.,  improvement  of  Mississippi  Kiver  above.  i,294;  iii«2l74 

St.  Augustine,  Fla. : 

Construction  of  bridge  across  Matanzas  River  at i,  479 

Improvement  of  harbor  at i,  212 ;  ii,  1539 

St.  Angnstine  Bridge  Company,  bridge  of i,  479 

St.  Clair  City,  Mich.,  survey  of  Pine  Kiver  at i,397 

St.  Clair  Flats  Canal,  Mich. : 

Improvement  of i,401;  iv,  3063 

Operating  and  care  of i,  401 ;  i  v.  'SOM 

St.  Clair,  Lake,  Mich.,  establishment  of  harbor  lines  between  Grossepoint  and 
Milk  River 1,21,472;  iv.3069 

St.  Croix  Kiver,  Me.,  improvement  of i,  22, 537 

St.  Croix  River,  Wis.  and  Minn. : 

Improvement  of i,297;  ui,2191 

Survey  for  reservoirs  at  sourres  of ill,  2206 

St.  Francis  Kiver,  Mo.  and  Ark. : 

Bridge  below  Keunett.  Mo.,  alteration  of i,  481 

Examinati«in  of,  from  the  Sunk  Lands  to  Greenville,  Mo i,  286;  in,  2(V40 

Improvement  of,  in  Arkansas i,  285 ;  in,  2031 

Improvement  of,  in  Missouri i,  286;  iii,  2035 

St.  Johns  River,  Jla. : 

Bridge  at  Palatka,  reconstruction  of 1, 477 

Examination  of,  at  Orange  Mills  Flats,  near  Palatka,  and  to  and  above 

Sanford 1.221;  11,1560 

Improvement  of,  from  Jacksonville  to  the  ocean i,  208 ;  ii,  1529 

Improvement  of  upper  river i>210;  ii,  1534 

Improvement  of  Volusia  Bar 1,211;  ii,  1536 

Survey  of,  from  Jacksonville  to  the  ocean i,  222 ;  ii,  loSii 

St.  Jones  Kiver,  Del.     See  Murderkill  Kiver. 

fit.  Joseph  Harbor,  Mich.,  improvement  of i,  377;  rv,  2782 

St.  Joseph  River,  Mich. : 

Improvement  of,  between  St.  Joseph  Harbor  and  Berrien  Springs,  i,  378;  iv,2f486 
Improvement  of  St.  Joseph  Harbor i|377;  iv,27^*2 

St.  Lawrence  Railway  Company,  bridge  of 1, 476 

St.  Lawrence  River,  N.  Y. : 

Bridge  at  Morristown,  constrnction  of 1,476 

Improvement  of  shoals  between  Sist-er  Islands  and  Crossover  Light,  i,  424 ;  v,  3227 
Reexamination  of i,4^;  ^^I,4249 

St.  Louis  Bay,  Minn,  and  Wis. : 

Examination  of  harbors  of  Superior  and  Duluth i,  352 ;  iv,  ^79 

Improvement  of  Duluth  Harbor 1.345;  iv,2533 

Improvement  of  harbor  at i,  346;  iv,  2549 

Modification  of  harbor  lines  in 1 1,21,472;  iv,2o88 

T,oui8  Harbor,  Mo.,  improvement  of i,289;  U1.209I 
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St.  Loais  River,  Minn,  and  Wis. : 

Bridge  between  Connors  Point  and  Rices  Point,  construction  of,  (Dnlnth 

and  Superior  Bridge  Company) i,475 

Bridge  (temporary)  between  Connors  Point  and  Rices  Point,  construction 

of,  (street  railroad  bridge) i,477 

Establishment     of    harbor     lines     above     Grassy     Point    to     Spirit 

Lake 1,21,472;  iv,2588 

Examination  of  Duluth  Harbor i,  352 ;  iv,  2579 

Improvement  of  Duluth  Uarbor i,  346 ;  iv,  2533 

St.  Lucia  Inlet  and  River,  Fla.,  examination  of 1, 221 ;  ii,  15^ 

St.  Marys  Falls  Canal,  Mich. : 

Operating  and  care  of i,398:  iv,2867 

Water  levels  at  Sault  Ste.  Marie i,497;  vii,  4162, 4251 

St.  Marys  River,  Mich. : 

Improvement  of,  at  the  Falls i,  399 ;  iv,  2888 

Improvement  of  Hay  Lake  Channel i,  400 ;  iv,  3048 

Operating  and  care  of  St.  Marys  Falls  Canal i,  398 ;  iv,  2867 

Resurvey  of,  from  Whitefish  Bay  to  Detour  Light-House i,  494 ;  vii,  4160 

Water  levels 1,497;  vii,  4162, 4251 

St.  Paul,  Minn.,  ganging  Mississippi  River  at  or  near i,  299 ;  iii,  2202 

St.  Paul  (Soutn),  Minn.,  construction  of  bridge  across  Mississippi  River  at ... .    i,  474 

Sakonnet  Pointy  R.  I.,  examination  of i,  72, 749 

Sakonnet  River,  R.  I. : 

Examination  of  Sakonnet  Point i,  72, 749 

Examination  of  stone  bridge  over 1,71,729 

Salem  Harbor,  Mass. : 

Improvement  of i,  45, 613 

Survey  of 1,54,651 

Salem  River,  N.  J. : 

Examination  of,  from  Salem  City  to  the  mouth i,  133 ;  ii,  1091 

Improvement  of i,  130;  ii,  1071 

Salkahatchie  River,  S.  C,  improvement  of i,  197 ;  li,  1440 

San  Diego  Harbor,  Cal. : 

Defense  of i,5 

Improvement  of i,  434 ;  v,  3273 

San  Francisco  Bay,  Cal. : 

Anita  Rock,  examination  for  removal  of .' i,  431 ;  v,  3259 

Arch  Rock,  examination  for  removal  of ij  430 ;  v,  3253 

Blossom  Rock,  examination  for  removal  of i,  430 ;  v,  3256 

Brothers,  The  (rocks),  examination  for  removal  of i,  431 ;  v,  3260 

Fifteen  Foot  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

Invincible  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

Oakland  Harbor,  improvement  of i,  429 ;  V,  3247 

Shag  Rock,  examination  for  removal  of i,  431 ;  v,  3258 

Two  Mission  Rocks,  examination  for  removal  of i,  431 ;  v,  3257 

Whiting  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

San  Francisco  Harbor,  Cal. : 

Anita  Rock,  examination  for  removal  of i,  431 ;  v,  3259 

Arch  Rock,  examination  for  removal  of 1, 430 ;  v,  3253 

Blossom  Rook,  examination  for  removal  of i,  430 ;  v,  3256 

Brothers,  The  (rocks),  examination  for  removal  of i,.431 ;  v,  3260 

Defense  of 1,5,6.11,12,515 

Fifteen  Foot  Bock,  examination  for  removal  of i,  431 ;  v,  3260 

Invincible  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

Mile  Rocks, examination  for  removal  of i,430;  v,3252 

Noonday  Rocks,  examination  for  removal  of i,  430 ;  v,  3254 

Shag  Rock,  examination  for  removal  of i,  431 ;  v,  3258 

Sunken  Rocks  off  Fort  Point,  examination  for  removal  of 1, 430;  v,  3251 

Two  Mission  Rocks,  examination  for  removal  of i,  431 ;  v,  3257 

Whiting  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

San  Joaquin  River,  Cal. : 

Bridge  across  Mormon  Channel  at  Stockton,  construction  of i,  476 

Bridge  across,  reconstruction  of i,  478 

Examination  of,  above  month  of  Stanislaus  River i,  441 

Improvementof i,436;  v,3291 

Improvement    of,    and    tributaries     (by    California     Debris    Commis- 
sion)   1,470;  VII, 4049 

Survevof  Old  River  Branch I..441;  v,3338 

San  Lnis  Obispo  Harbor,  Cal.,  improvement  of i,  432 ;  v,  3265 

San  Pablo,  Point,  San  Francisco  Bay,  Cal.,  examination  for  removal  of  The 
Brothers  (rocks)  near i,431;  v,3260 
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Sftn  Rafael  Creek,  Cal.,  examination  of i,435;  v,  3281 

Sand  Beach.  Lake  Huron,  Mich. : 

Improvement  of  harbor  of  refuge  at 1, 391;  iv,  2831 

Water  levels i,497;  vii,  4162,  425 1 

Sandusky  Harbor,  Ohio,  improvement  of i,  405;  v,  308:^ 

Sandusky  River,  Ohio,  improvement  of i,406;  v,  3091 

Sandy  Bay,  Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at i,  42,  606 

Sandy  Hook,  N.  J.,  sea  wall  and  embankment  at i,  14 

Snnford,  Fla.,  examination  of  St.  Johns  Kiver  to  and  above i,  221 ;  ii,  156f > 

Santee  River,  S.  C,  improvement  of 1, 195 ;  ii,  1408 

Sara,  Bayou,  La.,  examination  of  hiirbor  at i,  261 ;  in,  1795 

Sarasota' Bay ,  Fla.,  improvement  of i,  217 ;  ii,  15.53 

Sasanoa  River,  Me.,  survey  of i,  39, 592 

SauffHtnck  Harbor,  Mich.:' 

Examination  of  Kalamazoo  River  from  the  month  to  Kalamazoo,  i,  390;  iv,  2H41 

Improvement  of i,  379;  i  v,  2790 

Survey  of  Kalamazoo  Ri  ver  from  Lake  Michigan  to I,  397 

Saugatuck  River,  Conn.,  improvement  of 1,82,800 

Sautferties  Harbor,  N.  Y.,  improvement  of i,  96, 910 

Sault  Ste.  Marie,  Mich.,  water  levels  at i,  497 ;  vii,  4162,  4251 

Savannah  Harbor,  Ga. : 

Defense  of 1,5,6,11 

Improvement  of i,  198 ;  ii,  1449 

Improvement  of  waterway  between  P'eruaudina,  Jb'la.,  and i,  206;  ii,  1515 

Removal  of  wrecks  in i,207;  ii,  1519 

Survey  for  channel  between  Beaufort,  S.  C,  and 1, 207 ;  ii,  1521 

Survey  of,  between  Spirit  Island  and  Charleston  and  Savannah  Railroad 

crossing i,  207 ;  ii,  1520 

Survey  oi,  for  protection  of  anchorage  in  Tybee  Roads i,  200 ;  ii,  1459 

Savannah  River,  Ga. : 

Improvement  of,  above  Augusta i>201;  ii,  1470 

Improvement  of,  between  Augusta  and  Savannah i,  200 ;  ir,  1465 

Improvement  of  Savannah  Harbor i,  198 ;  ii,  1449 

Improvement   of  waterway    between    Fernandina,    Fla.,    and    Savan- 
nah, Ga  1,206;  11,1515 

Removal  of  wrecks  in  Savannah  Harbor i,  207 ;  ii,  1519 

Survey  for  channel  between  Beaufort,  S.  C,  and  Savannah,  via  ..  i,207;  ii,  1521 
Survey  of,  between  Spirit  Island  and  Charleston  and  Savannah  Railroad 

crossing 1,207;  ii,  1520 

Survey   of    Savannah   Harbor   for   protection    of  anchorage  in  Tybee 

Roads 1,200;  ii,  1459 

Say ville,  N.  Y.,  improvement  of  Browns  Creek 1, 92, 847 

Schuyler,  Fort,  N.  Y.,  sea  wall  at 1,15 

Schuylkill  River,  Pa.,  improvement  of i,  125 ;  ii,  1067 

Scituate  Harbor,  Mass.,  improvement  of 1,50,632 

Scotts  Creek,  Va.,  construction  of  bridge  across,  in  Norfolk  County i,  477 

Scrantofif  S.  S,  (schooner),  removal  of  wreck  of i,  70, 713 

Scuppernong  River,  N.  C.,  examination  of i,  191 ;  ii,  1360 

Sea-coast  defenses.    See  Fortifications. 

Sea  walls i,14 

Seaconnet  Point,  R.  I.  See  Sakonnet  Point. 
Seaconnet  River,  R.  I.  See  Sakonnet  River. 
Seaford  Harbor,  Del.  See  Nanticoke  River. 
Seattle,  Wash.,  establishment  of  harbor  lines  in  Puget  Sound  at..  1,21,473;  v,3')43 

Sebewaing  River,  Mich.,  survey  of i,397 

Secretary  Creek,  Md.     See  Warwick  River. 
Seekonk  (Pawtucket)  River,  R.  I. : 

Bridge  at  Providence,  reconstruction  of i.  478 

Improvement  of '♦  ^^'  Slo 

Removal  of  wreck  in ij^^ 

Shag  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.,  i,  431;  v,3258 

Shamokin  (barge), removal  of  wreck  of 1,69,705 

Shark  River,  N.  J.,  examination  of  inlet  at  mouth  of,  for  harbor  of  refuge,  i,  121, 1013 

Sheboygan  Harbor,  Wis.,  improvement  of i,  361;  iv,2630 

Sheepshead  Bay,  N.  Y.,  improvement  of 1, 109, 968 

Shelter  Island,   N.   Y.,   construction  of  bridge  across  Far  Rockaway  Bay 

between  Hicks  Beach  and ^ 1.479 

Shiawassee    River,  Mich.,  examination    of,    from    Sa£:inaw    River    to    Had 

River ! , ! 1,396;  iv,2852 

Shoal  Harbor,  N.  J . .  improvement  of i,  118, 991 
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Shoal  water  Bay,  Wash.    See  WiUapa  River  and  Harbor. 

Shovelfal  Shoad,  Mass.,  remoTal  of  wreck  on 1,70,716 

Shrewsbury  River,  N.  J.,  improvement  of 1,119,993 

Silver  Springs,  Ocala  and  Gmf  Railway  Company,  bridge  of i,  478 

Simpson,  Clara  E,  (schooner),  removal  of  wreck  of i,  93, 850 

Sinepnxent  Bay,  Md.,  survey  for  connecting  Pocomoke  River  with,  above  Snow 

Hill 1,151;  11,1167 

Sioux  City,  Iowa: 

Examination  of  Nebraska  side  of  Missouri  River  opposite 1, 804;  Jii,  2240 

Improvement  of  Missouri  River  at  and  above i,  301 ;  iii,  2213 

Removal  of  snags  in  Missouri  River  above i,  303 :  iii,  2338 

Sister  Islands,  St.  Lawrence  River,  N.  Y.,  improvement  of  shoals  near,  i,  424;  v,  3227 

Sites  for  fortifications,  acquisition  of 1, 13, 504 

Siuslaw  River,  Oreg.,  improvement  of  mouth  of - .  1, 445 ;  v,  3372 

Skagit  River.  Wash.,  improvement  of 1,456;  v,3442 

Smith,  Joeiah  It,  (schooner),  removal  of  wreck  of 1, 71, 725 

Smiths  Creek,  Va. ,  removal  of  wreck  in  mouth  of i,  176 ;  ii,  1295 

Smyrna  River,  Del.,  improvement  of i,  136 ;  ii,  1115 

Snake  River,  Wash,  and  Idaho : 

Improvement  of,  between  Huntington  Bridge  and  Seven  Devils  mining 

district 1,448;  v,3388 

Improvement  of,  up  to  Asotin,  Wash 1, 448 ;  v,  3391 

Snohomish  River,  Wash. : 

Improvement  of i,456;  v,3442 

Improvement  of  Everett  Harbor i,  464 ;  v,  8430 

Snoqusumie  River,  Wash.,  improvement  of i,  456 ;  v,  3442 

Snow  Hill,  Md.,  survey  for  connecting  Pocomoke  River  with  Sinepnxent  Bay 

above 1.151;  ii,  1167 

Sounds  of  North  Carolina,  survey  of  waterways  connecting  Dismal  Swamp 

Canal,  Va.,  with i,177;  n,  1296 

South  Chicago,  111.,  construction  of  bridge  across  Calumet  River  at 1,473 

South  Creek,  N.  C,  examination  of,  from  mouth  to  head  of  navigation .  i,  191 ;  ii,  1366 

South  Haven  Harbor,  Mich.,  improvement  of i,  379 ;  I v,  2787 

South  Milwaukee,  Wis.,  survey  of  harbor  at 1,364;  iv,2641 

South  Norwalk,  Conn. : 

Bridge  across  Norwalk  River,  construction  of i,  478 

Improvement  of  harbor  at i,  83, 804 

Survey  of  harbor  at i,95 

South  Pass,  Mississippi  River,  inspection  of  improvement  of i,  21, 244 ;  iii,  1725 

South  River,  Mass.    See  Salem  Harbor. 

South  River,  N.  J.,  improvement  of. 1,115,984 

South  St.  Paul,  Minn.,  construction  of  bridge  across  Mississippi  River  at i,  474 

South  St.  Paul  Belt  Railroad  Company,  bridge  of 1, 474 

South  Vallejo,  Cal.,  examination  or  Napa  River  between  North  Vallejo 

and 1,436;  v,3285 

Southern  Branch,  Elizabeth  River,  Va.    See  Norfolk  Harbor. 

Sow  and  Pigs  Reef  Buoy,  Vineyard  Sound,  Mass.,  removal  of  wreck  near 1, 71, 722 

Splitting  Knife,  Plymouth  Harbor,  Mass.    See  Plymouth  Harbor. 

Sprague,  Marion  F.  (schooner),  removal  of  wreck  of ii,  1079 

Springwells  Township,  Wayne  County,  Mich.,  construction  of  bridge  across 

Rouge  River  by 1,480 

Spuyten  Duy vil  Creek,  N.  Y.,  improvement  of .' i,  98, 917 

Squan  Inlet,  N.  J.    See  Manasquan  Inlet. 
Squan  River,  N.  J.    See  Manasquan  River. 
Stage  Harbor,  Mass.    See  Chatham  Harbor. 

Stamford  Harbor,  Conn.,  improvement  of i,  84, 811 

Star  of  the  East  (schooner),  removal  of  wreck  of i,  710 

Staten  Island,  N.  Y.,  improvement  of  channel  between  New  Jersey  and  . . .  i,  110, 970 

Steamboat  Channel  (slongh),  Cal.,  examination  of i,  441 

Steele  Bayou,  Miss.,  improvement  of i,  276;  in,  1948 

Stillaguamish  River,  Wash.,  improvement  of i,  456;  v,  3442 

Stockton,  Cal.,  construction  of  bridge  across  Mormon  Channel  (slough)  by 

city  of 1,476 

Stone  (Big)  Lake,  Minn.,  examination  for  reservoirs  at i,  300 ;  ii,  2206 

Stone  bridge  over  Sakonnet  River,  R.  I. ,  examination  of i,  71, 729 

Stonington,  Conn. : 

Improvement  of  harbor  of  refuge  at i,  68, 698 

Survey  of  harbor  at i,73 

Structures  built  by  the  United  States,  occupancy  or  injury  of i,  21, 483 ;  vii,  4077 


Digitized  by  VjOOQlC 


32  INDEX. 

Stargeon  Bay  nnd  Lake  Michigan  Ship  Canal,  Wis. : 

Constraction  of  harhor  of  refuge  at  eastern  entrance  of T,  358 ;  iv,  2614 

Improvement  of i,357;  iv,2606 

Operating;  and  care  of 1^358;  r\%2612 

Submarine  mines i,  5, 6 

Suisun  Creek,  Cal.,  examination  of 1^435;  V|3283 

Sullivan  Island,  Charleston  Harbor,  S.  C,  improvement  of i,  196;  ii,  1421 

Sulphur  River,  Ark.,  construction  of  bridge  across i,  474 

Su ro paw anns  Inlet,  N.  Y.,  improvement  of 1, 107,965 

Sunken  Meadow,  East  River,  N.  Y.,  removal  of  wrecks  oflf i,  1^,  998 

Sunken  Rocks  off  Fort  Point,  San  Francisco  Harbor,  Cal.,  examination  for 

removal  of i,  430;  v,  3251 

Superior,  Wis. : 

Bridge  across  St.  Louis  River  between  Connors  Point  and  Rices  Point,  con- 
struction of,  ( Duluth  and  Superior  Bridge  Company ) i,  475 

Bridge  (temporary)  across  St.  Louis  River  between  Connors  Point  and 

Rices  Point,  construction  of,  (street  railroad  bridge) i,  477 

Examination  of  harbor  at i,352;  iv,2579 

Improvement  of  harbor  at  Superior  Bay  and  St.  Louis  Bay i,  346;  iv,  2549 

Surveyof  AllouezBay i,352;  IY,25S4 

Superior  Bay,  Minn,  and  Wis. : 

Examination  of  harbors  of  Superior  and  Doluth i,  352;  iv,  2579 

Improvement  of  Duluth  Harbor i,  345;  iv,  2533 

Improvement  of  harbor  at i,346;  IV;2&49 

Superior,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Examination  of  mouth  of  Iron  River,  Wis i,  352;  v,2580 

Improvement  of  waterway  to  Keweenaw  Bay i,  349 ;  iv,  2661 

Operating  and  care  of  waterway  to  Keweenaw  Bay i,  350 ;  i v,  2562 

Survey  for  canal  between  Mississippi  River  and .• i,  353 ;  iv,  2587 

Water  levels i,497;  vii,4251 

Supervision  of  New  York  Harbor,  N.  Y i,  468 ;  v,  3609 

Surveys,  examinations,  and  contingencies  of  rivers  and  harbors,  estimates  for.   i,  468 
Surveys,     reconnaissances,     and       explorations       in       military       depart- 
ments    1,497;  VII, 4^, 4254, 4256 

Susquehanna  River,  Md.  and  Pa. : 

Examination  of,  between  Nanticoke  and  Pi ttston.  Pa i,  133;  u,  1100 

Improvement  of,  above  and  below  Havre  de  Grace,  Md i,  141 ;  ii,  1125 

Survey  of,  from  below  Havre  de  Grace  to  above  Port  Deposit,  Md.  i,  152;  ii,  1169 

Suwanee  River,  Fla.,  improvement  of i,  220;  ii,  1558 

Swansboro,  N.  C,  improvement  of  waterway  between  New  River  and.  i,  184;  ii,  1327 

Swash  Channel,  Charleston  Harbor,  S.  C,  removal  of  wreek  in i,  198;  ii,  1447 

Swinomish  Slough,  Wash.,  improvement  of 1,455;  v,3435 

Synepuxent  Bay,  Md.    See  Sinepnxent  Bay. 

T. 

Tallahatchee  River,  Miss. ,  improvement  of 1, 276 ;  in,  1945 

Tampa,  Fla.,  reconstruction  of  bridge  across  Hillsboro  River  by  city  of i,479 

Tampa  Bay,  Fla. : 

Examination  of,  from  Port  Tampa  to  the  mouth 1, 221 ;  n,  1570 

Removal  of  wreck  in  Passage  Key  Channel i,22l;  u,  1560 

Tar  River,  N.  C. : 

Bridges  obstructing,  at  and  above  Tarboro i,  483 

Examination  o^  from  Washington  to  Greenville 1, 191 ;  ii,  1365 

Improvement  or i,  179;  ii,  1312 

Tarboro,  N.  C,  bridges  obstructing  Tar  River  at  and  above i,4S3 

Tarentum,  Pa. : 

Survey  for  lock  and  dam  in  Allegheny  River  at i,  328 

Survey  for  lock  and  dam  in  Allegheny  River  between  Herr  Island  Dam  and-  i,  328 

Tarpaulin  Cove,  Naushon  Island,  Mass. : 

Removal  of  wreck  in  harbor  at i,  70, 714 

Survey  of 1, 73 

Taunton  Kiver,  Mass.,  improvement  of 1,60,674 

Taylorsville,  Ohio,  alteration  of  bridge  across  Muskingum  River  at 1,321,482 

Tchefuncte  River,  La. : 

Examination  of 1,260;  in,  1784 

Improvement  of 1, 246;  ill,  1742 

Tchula  Lake,  Miss.,  improvement  of 1^275;  ill,  1942 

Teche,  Bayou,  La. : 

Examination  of,  from  St.  Martin ville  to  Port  Barre i,260;  in,  1788 

Improvement  of .(^,252;  in,  1763 
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Tennessee  Centrul  Railroad  Company^  bridge  of « i,  479 

Tennessee  River : 

Improvement  of i,  310:  in,  2277, 2281^ 

Improvement  of^  above  Chattanooga,  Tenn i,  310 ;  in,  2283 

Improvement  ot,  below  Chattanooga,  Tenn i,  311 ;  iii»  2284 

Improvement  of,  between  Chattanooga,  Tenn.,  and  Decatur,  Ala.  i,  312;  iii,  2287 

Improvement  of,  between  Decatur  and  Florence,  Ala i,  312 ;  in,  2291 

Improvement  of,  between  Florence  and  foot  of  Bee  Tree  Shoals, 

Ala 1,312;  in, 2292 

Improvement  of,  between  foot  of  Bee  Tree  Shoals,  Ala.,  and  Padncah, 

Ky 1,313;  iii,2297 

Livingston  Point,  Ky.,  improvement  of,  at 1, 313 ;  in,  2299 

Operating  and  care  of  Muscle  Shoals  Canal,  Ala i,  313 ;  in,  2305 

Tensas  River,  La.,  improvement  of i,273;  in,  192:3 

Terrebonne,  Bayou,  La.,  improvement  of 1, 249 ;  in,  1753 

Texarkana  and  Fort  Smi  th  Rail  way  Company,  bridge  of i,  475 

Texarkaua  and  Shreveport  Railroad  Company,  bridge  of i,  474 

Thames  River,  Conn.,  improvement  of i,  74, 760 

The  Brothers  (rocks),   San  Francisco  Bay,  Cal.,  examination  for  removal 

of 1,431;  v,3260 

TtiomaSf  John  (sloop),  removal  of  wreck  of i,  150 ;  ii,  1147 

Three  Mile  Rapids,  Columbia  River,  improvement  of i,  464 ;  v,  3589 

Thunder  Bay  Harbor,  Mich.,  improvement  of i,  389 ;  i v,  2826 

Thunder   Bay    Island    Light    Station,    Lake    Huron,     removal    of    wreck 

near i,395;  iv,2841 

Thunder  Bay  River,  Mich.,  improvement  of i,  389 ;  iv,  2826 

Tickfaw  River  and  tributaries.  La. : 

Examination  of '. 1,260;  in,  1786 

Improvement  of i,  246 :  in,  1744 

Ticonderoga  River,  N.  Y.,  improvement  of i,  428 ;  v,  3240 

Tillamook  Bay  and  Bar,  Oreg. ,  improvement  of i,  447 ;  v,  3382 

Tiltotif  Briton  M.  (schooner),  removal  of  wreck  of 1, 176 ;  ii,  1295 

Tionesta  River  (Creek).  Pa.,  examination  of i,  3:?7 ;  in,  2417 

Tittabawassee  River,  Mich.,  examination  of,  from  Saginaw  to  head  of  naviga- 
tion    1,396;  iv,2818 

Toledo,  Ohio: 

Construction  of  bridge  across  Manmee  River  by  city  of i,  478 

Improvement  of  harborof i,  403;  V,  3074 

Tombigbee  River,  Ala.  and  Miss.,  improvement  of: 

Columbus  to  Fulton,  Miss 1,238;  ii,  1697 

Demopolis,  Ala.,  below i,  237 ;  ii,  1694 

Demopoli^  Ala.,  to  Columbus,  Miss i, 238;  n,  1695 

Fulton  to  Walkers  Bridge,  Miss 1,239;  ii,  1698 

Tonawanda  Harbor,  N.  Y.,  improvement  of i,  415 :  v,  3162 

Tongue  River,  Mont.,  examination  of,  along  eastern  edge  of  Fort  Keogh  Mili- 
tary Reservation 1,304;  in,  2243 

Tonnage  map  of  United  States  and  Territories 1, 497 

Trade  water  River,  Ky. ,  improvement  of i,  336 ;  in,  2470 

Trent  River,  N.  C,  improvement  of i,  180;  ii,  1316 

Trinity  River,  T'^x.,  improvement  of i,  264  ;  in,  1813 

Tnaliton  River,  Oreg.,  examination  of,  to  llillsboro  and  to  head  of  naviga- 
tion    1,467;  v,3598 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky .,  improvement  of.. i?  341 ;  in,  2505 

Tukey's  bridge,  obstructiou  to  entrance  to  Back  Cove,  Portland  Harbor,  Me,, 

by 1,482 

Turners  Cut,  N.  C,  examination  of i,  191 ;  n,  l.'^7 

Tuscaloosa,  Ala.,  bridge  obstructing  "Warrior  River  between  Northport  and. ..  i,  483 
Tuscaloosa  County.  Ala.,  bridge  of,  obstructing  Warrior  River  between  Tus- 
caloosa and  Nortiiport i,  483 

Two  Mission  Rocks,  San  Francisco  Harbor,  Cal.,  examination  for  removal 

of 1,431;  V,  32.57 

Two  Rivers  Harbor,  Wis.,  improvement  of 1,360;  iv,  2623 

Tybee  Roads,  Savannah  Harbor,  Ga.    See  Savannah  Harbor. 

IT. 

Umpqua  River,  Oreg. : 

Examination  of,  from  Scottsburg  to  Elkton  Rapids i,456;  v,  3448 

Improvement  of i,  4^14 ;  v,  3369 

Union,  Lake,  Wash.,  improvement  of  waterway  between  Puget  Sound   and 
Lake  Washington  via 1 i,  453;  v,  3122 
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United  States  and  Territorieu,  toiina<^e  map  of i,  497 

United  States  Engineer  School i,  18, 523 

United  States  navy -yard,  Norfolk,  Va.,  improvement  of  approach  to  harbor 

at i,169i  11,1279 

United  States  structures,  occupancy  or  iiy ury  of i,  21, 483 ;  vii,  4077 

Urbana  Creek,  Va.,  improvement  of i^l^^)  ii»  1239 

Use  of  structures  built  by  the  United  States 1,21,483;  vii,4077 

V. 

Yallejo,  Cal.,  examination  of  Napa  River  between  North  and  South. . .  i,  436;  v,  3285 

Van  Boren,  Ark.,  construction  or  bridge  across  Arkansas  River  near i,  475 

Vermilion,  Bayou,  La.,  improvement  of  channel,  bay,  and  passes  of.  i,  253;  in,  1766 

Vermillion  Harbor,  Ohio,  improvement  of i,  407 ;  v.  3096 

Vicksburg  Harbor,  Miss.,  improvement  of 1,274;  lit,  1933 

Vineyard  Haven  Harbor,  Mass..  improvement  of i,  57, 661 

Vineyard  Sound,  Mass.,  removal  of  wrecks  in i,  69, 70, 71, 701, 708, 712, 718,  722, 725 

Virginia  Point,  Tex. : 

Bridffe  between  Galveston  Island  and,  construction  of,  (La  Porte,  Honston 

and  Northern  Railroad  Company) 1, 475 

Bridge  between  Galveston  Island  and,  construction  of,  (Port  Bolivar,  Gal< 

veston  and  Virginia  Point  Terminal  Railroad  Company) i,  478 

Volnaia  Bar,  St.  Johns  River,  Fla.,  improvement  of i,  211 ;  ii,  1536 

W. 

Wabash  River,  Ind.  and  111. : 

Improvement  of 1,330;  ui,244l 

Improvement  o^  above  Viuceunes,  Ind 1,331;  iii,2444 

Improvement  of,  below  Vincennes,  Ind i,  331 ;  m,  2443 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of i,  192 ;  ii,  1391 

Waddington  Harbor,  N.  Y.,  examination  of ^429;  v,3242 

Wadsworth,  Fort,  N.  Y.,  acquisition  of  site  for  fortifications  at i,  1^,  504 

WahSf  Millie  (steamer),  removal  of  wreck  of 1, 221 ;  ii,  1560 

Wallaces  Landing,  Ark.,  examination  of  Ba3uf  River  above i,  279;  iii,  1969 

Wappinger  Creek,  N.  Y. ,  improvement  of i,  98, 916 

Wappoo  Cut,  S.  C,  improvement  of. . i>197;  ii,  1434 

War  maps 1,498 

Ware  River,  Va.,  examination  of i,  167;  ii,  1263 

Wareham  Harbor,  Mass.,  improvement  of 1,58,667 

Warrior  River,  Ala. : 

Bridge  obstructing,  between  Tuscaloosa  and  Northport i,  4^ 

Improvement  of,  below  Tuscaloosa 1, 237 ;  ii,  1692 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek 1,236;  ii,  1691 

Warwick  River,  Md.,  improvement  of 1, 144 ;  u,  1134 

Washington,  D.  C, : 

Auacostia  River,  improvement  of 1,159;  ii,  1217 

Aciueduct  Bridge  across  Potomac  River  at,  repair  of i,  484 ;  vii,  4085 

Defense  of 1,5,6,9 

Government    Printing   Office,   construction    and   repair   of  buildings 

of 1,491;  VII,  4133 

Long  Bridge  across  Potomac  River i,  158;  11,1212 

Potomac  River  at,  improvement  of 1, 157 ;  ii,  1203 

Public  buildings  and  grounds,  and  Washington  Monument 1,^91;  vii,4129 

Washington    Aqueduct,   improvement   of   Dalecarlia  receiving  reser- 
voir  1,489;  vn,4121 

Washington  Aqueduct,  increjising  water  supply  of  city  of i,  487;  vii,  4111 

Washington  Aqueduct,  maintenance  and  repair  of i,  4S5 ;  vii,  4101 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,  487;  VJi,  4112 

Washington  Aqueduct,  testing  and  completing  tunnel  conduit. .  i,  488;  vii,41l3 

Washington  Monument,  care  and  maintenance  of i,  491 ;  vii,  4131 

Washington  Aqueduct,  District  of  Columbia: 

Increasing  water  supply  of  Washington,  D.  C i,  487 ;  vii,  4111 

Improvement  of  Dalecarli a  receiving  reservoir i,  489 ;  vii,  412 1 

Maintenance  and  repair  of iy485;  vii,4101 

Raising  height  of  dam  at  Great  Falls,  Potomac  River i,  487;  vu,  4118 

Testing  and  completing  tunnel  conduit 1, 488 ;  vu,  4113 

Washington  Bayou,  Miss.,  improvement  of 1, 276 ;  ill,  1948 

Washington,  Lake,  Wash.,  improvement  of  waterway  between  Puget  Sound 
and,  via  Lake  Union 1,453;  v,3422 
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Washinffton    Monument    at    Washington^    D.    C,    care    and    maintenance 

of 1,491;  VII,  4131 

Wateree  River,  S.  C,  improvement  of i,  195;  ii,U15 

Waterways : 

Heaufort,  S.  C,  to  Savannah,  Ga.,  survey  for  channel  from i,  207;  n,  1521 

Beaufort  Harbor  to  mouth  of  North  River,  N.  C  ,  examination  of. .  i,  192;  u,  1380 

Beaufort  Harbor  to  New  River,  improvement  of '. .  i,  183 ;  ii,  1325 

Beaufort  Harbor  to  New  bern,  on  Neuse  River,  N.  C i,  182 ;  n,  1321 

Chesapeake  and  Delaware  Canal,  examination  for  route  for i,  156;  ii,  1195 

Chincoteague  Bay,  Va.,  to  Delaware  Bay  near  Lewes,  Del.,  improvement 

of 1,139;  11,1123 

Dismal  Swamp  Canal,  Va.,  to  sounds  of  North  Carolina,  snrvey  of.  i,  177;  u,  1296 

Erie,  Lake,  to  Ohio  River,  survey  of  canal  routes  between i,  22 

Franklin  City  to  Cape  Charles,  Va..  examination  for i,  151 ;  n,  1158 

Hoods  Canal  to  North  Bay,  Pngct  Sonud,  Wash.,  examination  for.  i,457;  v,3466 

Illinois  and  Mississippi  Canal,  111 .,  construction  of i,  374 ;  iv,  2726 

niinois  and  Mississippi  Canal,  111.,  operating  and  care  of  canal  around 

Lower  Rapids  of  Rock  River  at  Milan i,375;  iv,2770 

Keweenaw  Bay  to  Lake  Superior,  improvement  of i,  349 ;  iv,  2561 

Keweeuaw  Bay  to  Lake  Superior,  operating  and  care  of i,  350 ;  i v,  2562 

Lake  Drummond  Canal,  Va.    See  Dismal  Swamp  Canal. 

New  River  to  Swansboro,  N.  C,  improvement  ot i,  184 ;  ii,  1327 

Norfolk  Harbor,  Va..  to  Albormarle  Sound,  N.  C,  improvement  of .  1, 173;  ii,  1286 

Ohio  River  to  Lake  Erie,  survey  of  canal  routes  between i,  22 

Pocomoke River,  Md.,  to  Indium  River,  Del.,  examination  for  canal,  i,  151 ;  ii,  1154 
Pocomoke  River  to  Sinepuxent  Bay  above  Snow  Hill,  Md.  (between  Chesa- 
peake and  Delaware  bays),  survey  for i,  151 ;  ii,  1167 

Puget  Sound  to  lakes  Union  and  Washin»ijton,  improvement  of i,  453 ;  V,  3422 

Savannah,  Ga.,  to  Fernaudina,  Fla.,  improvement  of i,  206 ;  ii,  1515 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  construction  of  har- 
bor of  refuge  at  eastern  entrance i,  358 ;  iv,  2614 

Sturgeon   Bay   and    Lake   Michigan    Ship    Canal,    Wis.,    improvement 

of 1,357;  IV, 2606 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  operating  and  care 

of 1,358;  IV, 2612 

Waukegan  Harbor,  111.,  improvement  of i,  365 ;  iv,  2653 

Wayne  County,  Mich.,  conBtruction  of  bridge  across  Rouge  River,  between 

Springwells  and*Ecorse  townships  in i,  480 

Wellfleet  Harbor,  Mass.,  improvement  of i,  52, 638 

West  Branch,  Newtown  Creek,  N .  Y.,  examination  of i,  121, 1006 

West  Galveston  Bay,  Tex. : 

Bridge  between  Galveston  Island  and  Virginia  Point,  constmctionof,  (La 

Porte,  Houston  and  Northern  Railroad  Company) i,  475 

Bridge  between  Galveston  Island  and  Virginia  Point,  construction  of, 
(Port  Bolivar,  Galveston  and  Virginia  Point  Terminal  Railroad  Company) .  i,  478 

Improvement  of  channel  in i,263;  in,  1809 

West  Haven  Harbor,  Conn.,  examination  of 1,93,853 

West  River,  Conn.,  examination  of,  from  steam  railroad  crossing  to  main  chan- 
nel in  New  Haven  Harbor 1,93,853 

Western  Branch,  Elizabeth  River,  Va.,  examination  of i,  177;  ii,  1300 

Westport  Harbor,  Conn.,  snrvey  of i,95 

Weymouth  River,  Mass.,  improvement  of i,  49, 630 

White  County,  111.,  construction  of  bridge  across  Little  Wabash  River  at  New 

Haven,  by i,  477 

White  Foam  (vessel),  removal  of  wreck  of i,  69, 704 

White  Lake  Harbor,  Mich.,  improvement  of i,  383 ;  iv,  2802 

White  River,  Ark. : 

Examination  of  upper  river 1,287 

Improvement  of 1,283;  iii,2017 

White  River^  Ind.,  improvement  of i,  332;  in,  2445 

Whitefish  River,  Mich.,  examination  of,  for  harbor  at  mouth  in  Little  Bay 

deNoo... 1,368;  iv,2684 

Whitestone  Branch  of  Long  Island  Railroad  Company,  bridge  of i,  483 

Whiting  Rock,  San  Francisco  Bay,  Cal.,  examination  for  removal  of. . .  i,  431 ;  v,  3260 

Whitan,  Harry  L,  (schooner),  removal  of  wreck  of 1, 70, 718 

Wickford  Harbor,  R.  L,  survey  of 1,73,753 

Wicomico  River,  Md.,  improvement  of i,  147;  ii,  1140 

Wicomico  (Great)  River,  Va.,  examination  of,  from  Cedar  Point  to  Indian 

Point 1, 166;  II,  1256 

Wicomico  (Little)  River,  Va.,  exauiiuutiou  of  mouth  of i,  167 ;  ii,  1258 
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Willamette  River,  Orejif.  t 

Improvement  of,  above  Portland „ . .  „ i,  4b6 ;  v,  3591 

Improvement  of,  below  Portland i,  461 ;  v,  3561 

Snrvey  of,  between  Portland  and  Eugene 1, 468 

Willapa  Kiver  and  Harbor,  Wash.,  improvement  of i,  461 ;  v,  3399 

Willcts  Point,  N.  Y. :  ^ 

Battalion  of  KugineerH i,  18.  J>23 

Engineer  Depot i,  1 8, 527 

Post  of 1.18,521 

United  StateH  Engineer  School 1,18,523 

Wilmington,  Del. : 

Examination  of  ChriBtiana  River  alM)ve,  to  Newport i,  150 ;  ii,  1 147 

Improvement  of  harbor  at i,  134;  ii,  1110 

Wilmington,  N.  C. : 

Defease  of : i.5,6,10 

;       Improvement  of  Cape  Fear  River  above 1, 1H6 ;  ir,  V,i33 

*■      Improvement  of  Cape  Fear  River  at  and  below i,  187 ;  ii,  1335 

Removal  of  wreck  in  Cape  Fear  River  below ii,  13ri6 

Wilmington  and  Weldon  Railroad  Company',  bridge  of i,  477 

Wilmington  Harbor,  Cal. : 

Establishment  of  harbor  lines 1,21,473;  v,  3287 

Improvement  of i,  433 ;  v,  32t)8 

WiUonf  D,  M,  (steamer),  removal  ot  wreck  of i,  3i>5 ;  iv,  28^11 

Wilson  Harbor,  N.  Y.,  improvement  of i,  417 ;  v,  3h>8 

Wilsons  Point  Harbor,  Conn.,  improvement  of i,  83, 807 

Winthrop  Harbor,  Mass.,  improvement  of i,  46, 618 

Winyaw  Bay,  8.  C,  improvement  of 1,190;  ii,  1349 

Wisconsin  Central  Railroad  Company,  bridge  of i,  477 

Wisconsin  River,  Wis.,  bridge  near  Lone  Rock,  construction  of i,  478 

Witherellf  O.  /).  (schooner)  removal  of  wreck  of :  i,  710 

Withlacoochee  River,  Fla. : 

Briage  at  Dunnellon,  construction  of i,  478 

Examination  of,  Irom  the  mouth  to  head  of  navigation i,  222 ;  ii,  1579 

Improvement  of ij219;  ii,  1556 

Wolf  River,  Wis,,  construction  of  bridge  across,  at  Gills  Landing i,  477 

Woods  Hole,  Mass. : 

Improvement  of  haroor  of  refuge  at i,  58, 666 

Removal  of  wreck  at \ i,  69,  706 

Survey  of i,  72, 760 

Survey  of  Little  Harbor 1,72,750 

Woodsburg  Channel,  Hempstea<l  Bay,  N.  Y.,  examination  of : 1, 94, 879 

Worth,  Lake,  Fla.,  construction  of  bridge  across,  at  Palm  Beach 1, 479 

Wrecks,  removal  of i,  21 

Arkansas  Ri v  er i ,  286 ;  iii,  2037 

Ashley  River,  S.C i,198;  11,1447 

Atlantic  Ocean 11,1079,1356 

Bass  River,  Mass.,  near 1,69,70,710 

Bearses  Shoal,  Mass ., i,  71, 720 

Brandy  wine  Creek,  Del i,  150;  ii,  1146 

Browns  Ledge,  Mass i,  70, 701, 718 

Buzzards  Bsiy,  Mass 1,69,70,704,707,712,713 

Cambridge  Harbor,  Md i,  150;  ii,  1147 

Cape  Fear  River,  N.C II,1S56 

Charleston  Harbor,  S.  C 1,198;  il,1447 

Chatham  Beach,  Mass.,  near 1, 70, 709 

Chatham  Roads,  Mass 1,71,724 

Choptank  River,  Md i,  150;  n,1147 

Common  Flats,  Chatham  Roads,  Mass 1,71, 724 

Cuttyhunk  Beach,  Mass i,  70, 712 

Cuttyhunk  Island,  Mass.,  near 1.69, 708 

Delaware  Bay i,  132;  ii,  1078 

East  River,  N.Y 1,120,998 

Eatons  Neck  light-house,  Long  Island  Sound,  off i, 93, 850 

Gay  Head,  Mass i,71,7^ 

Grand  Lake,  La i,259;  m,  1782 

Great  Point  Rip,  Mass 1,70,712,715 

Hampton  Roads,  Va ii,  1295 

Huron,  Lake i,395;  iv,2841 

Judith,  Point,  R.  1 1,71,723 

Kill  Pond  Bar,  Mass 1,70,710 

Kill  van  KaU,N.Y.audN.J ^,^,,,  .^.^...Q^^  ,,  120. 996 
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Leipsic  Kiver,  De] 1,150;  ii,1146 

Little  Rock,  Ark i,  286 :  iii,  2037 

Long  Island  Sound 1,98,721,850 

Manasqnan Inlet, N.  J i»132;  ii,  1078 

Mauliaaset  Bay,  N.Y 1,93,852 

Maurice  River  Cove,  Delaware  Bay,  N.  J i,  132;  li,  1078 

Michigan,  Lake 1,367;  iv,2681 

Mishaum  Point,  Mass.,  near i,  70, 713 

Mississippi  River 1,287:  iii,2043 

Mobile  River,  Ala 1,243;  ii,1712 

Monomoy,  Mass.,  near 1,70,71,716,719,720,726 

Nantncket  Harbor,  Mass i,  70,715 

Nantucket  Sound,  Mass 1,69,70,71,704,710,712,724 

Naushou  Island,  Mass.,  near 1,69,70,710,714 

New  Haven  Harbor,  Conn i,  93. 851 

Newburyport  Harbor,  Mass i,  53, 642 

Ohio  River 1,322;  iii,2384 

Parkers  River,  Mass,  near i,  69, 704 

Pa«sage  Key  Channel,  Tampa  Bay,  Fla ',221;  ii,  1560 

Pawtuckct  River,R.I i,702 

Phillisai  Island,  Ohio  River i,322;  ill,  2384 

Point  Jaditb,  R.  I 1,71,723 

Pollock  Rip,  Mass 1,69,70,71,705,709,719,720,726 

Powder  Hole  lTarbor,MasB 1,70,716 

Presqu'  He  Harbor,  Mich 1,395;  iv,2840 

Racine,  Wis i,367;  iv,  2681 

Ramshorn  Creek,  8.  C i,207;  ii,  1519 

Savannah  Harbor,  Ga 1,207;  il,  1519 

Shovelful  Shoal,  Mass 1,70,716 

Smiths  Creek,  Va., month  of i,  176;  ii,  1295 

Sunken  Meadow,East  River,N.  Y 1,120,998 

Tampa  Bay,Fla 1,221;  ii,  1560 

Tarpaulin  Cove  Harbor,  Mass 1,70,714 

Thunder  Bay  Island  Light  Station,  Lake  Huron i,  395 :  iv,  2841 

Vineyard  Sound,  Mass 1,69,70,71,701,708,712,718,722,725 

Woods  Hole  Harbor,  Mass 1,69,706 

Wrights  River,  S.  C,  survey  for  waterway  via i|207;  il,  1621 


Yalobusha  River,  Miss.,  examination  of i|279;  iii,  1979 

Yamhill  River,  Oreg. : 

Improvement  of,  up  to  McMinn  ville i,  465 ;  v,  3.591 

Survey  of,  for  Jocks  and  dams  up  to  McMinn  ville 1, 467 ;  v,  3602 

Yaqnina  Bay,  Oreg. : 

Examination  of 1,456;  v,  3450 

Improvement  of 1,446;  v,3375 

Yazoo  Kiver,  Miss. ; 

Improvemontof 1,274;  iii,  1929 

Improvement  of  mouth  of. i, 274;  iii,  1933 

Yellow  Banks,  Wis.,  improvement  of i,296;  iii,2183 

Yellowstone  River,  Mont,  and  N.  Dak. : 

Construotion  of  bridge  across,  at  Glendive,  Mont i,  475 

Improvement  of i,304;  iiJ,2240 

York  River,  Va.,  improvement  of i,  164;  ii,  1241 

Youghiogheny  River,  Pa.,  constraction  of  bridge  across,  at  McKeesport i,479 

Youngs  Ri ver,  Oreg. ,  improvement  of i,  466 ;  v,  3595 

Yuba  River,  Cal. : 

Improvement  of i>437;  vn,4049 

Improvement  of,  (by  California  Debris  Commission) i,  470 ;  vii,  40*19 

Yuma,  Ariz. : 

Examination  of  Colorado  River  above i,436 

Improvement  of  Colorado  and  Gila  riveTS  at i;  435;  v,  3278 
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